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ABSTRACT 

 

SEEING LIKE AN INFRASTRUCTURE:  

MAPPING UNEVEN STATE-CITIZEN RELATIONS IN AADHAAR-ENABLED 

DIGITAL INDIA 

 

Ranjit Pal Singh, Ph. D.  

Cornell University 2020 

 

How does a citizen become a data subject? This dissertation examines on-the-ground problems and 

practices in building and appropriation of Aadhaar (translation: Foundation), the biometrics-based 

national identification infrastructure of India. It advances public understanding of the affordances and 

limits of biometrics-based data infrastructures in practically achieving inclusive development and 

reshaping the nature of Indian citizenship. Deploying a mix of interview-based multi-sited ethnographic 

research and documentary analysis, I examine how various Indian bureaucracies—especially, the Public 

Distribution System that establishes access to food rights for low-income households—are using 

Aadhaar to distribute welfare. Aadhaar is imbricated with existing practices of identifying and 

authenticating each eligible citizen’s claim to government services. I show how making these claims 

becomes a matter of making as much of the Indian population as possible visible through Aadhaar.  

Tracing the sociotechnical, legal, and administrative development of Aadhaar, this dissertation 

captures the artful blending of the entrepreneurial culture of IT start-ups with the bureaucratic culture 

of the Indian government. It develops the framework of seeing like an infrastructure to analyze the 

distributed work of street-level bureaucrats in administering and everyday struggles of low-income 

citizens in securing welfare benefits.  Certain combinations of data provide more comprehensive pictures 

of citizens than others. Visibility afforded by data infrastructures is not just a method of state control; it 



 

also conditions citizens’ existence, rights, and participation in state services as data subjects. Drawing 

inspiration from the optical attribute of resolution, I describe how the Indian state zooms in and out of 

the lives of citizens in (re)configurations of the registration, circulation, and interpretation of their data. 

The spectrum of this resolution embeds multiple meanings of citizenship. A low-resolution citizen faces 

challenges of data-driven marginalization; a high-resolution citizen must often contend with invasion of 

privacy and surveillance. In emerging regimes of data-driven governance, the work of resolving citizens 

through data is simultaneously a social and a moral problem: social, because making up and interpreting 

a population as data requires so much work, organization, and discipline; moral, because using data 

records to represent citizens inevitably involves responding to demands of fairness, accountability, and 

social justice. 
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1 

#1: Prologue1 

My work on India’s unique identification project – named Aadhaar – began in July 

2009. I was invited by then-Indian Prime Minister Manmohan Singh to join the 

government and lead this project. […] I had written about how getting every Indian a 

unique ID would be beneficial for the economy and society in my book Imagining India 

[(Nilekani 2009)]. Now I was being given a chance to actually implement the idea! 

The Aadhaar project had two purposes. One was inclusion. Since the birth registration 

system was not robust enough, there were millions of people in the country with no birth 

certificates. So, a large number of people had no ID, or relied on a group ID like a 

ration card, or a voter ID that was only for adults. Having everyone on a single digital 

ID which could be verified anywhere in the country would be hugely useful for people 

as they migrated… or wanted to access their benefits or learn new skills. The second 

purpose was efficiency. As India built a welfare state with pensions, employment 

guarantees, scholarships, etc., it was deploying a large part of its budget to such social 

benefits. However, the lack of a proper ID system meant that in every welfare scheme, 

there were lots of ghost and duplicate beneficiaries… 

The project faced several challenges. The first was how we establish uniqueness… This 

had to be done without most people having a ‘root’ document like a birth certificate. It 

was decided that the only way to do so was by biometric deduplication. This meant 

taking a person’s biometric (in this case, the fingerprints of both hands and the iris 

prints of both eyes) and comparing them to the entire set to ensure a person was not in 

the database twice.  

The second challenge was scale at speed. To cover a billion people, the system had to 

do more than one million enrollments a day. Moreover, it required at peak time more 

than 30,000 enrollment stations… Scale in the technology was achieved by using an 

 
1 Parts of this Prologue have been borrowed from Singh, Ranjit, and Steven J. Jackson. (Under Review). “Seeing Like 

an Infrastructure: Low-Resolution Citizens in the Aadhaar Identification Project.” Information and Organization. 



 

2 

internet class open source software-based architecture. Scale in enrollments was done 

by activating a whole network of Registrars and enrollment agencies… 

The third challenge was design for privacy and security. A lot of thought went into the 

design, to keep it minimalistic, to have secure encryption and the use of digital 

signatures. 

The final and most important challenge was executing such a large project in a complex 

political and bureaucratic environment… The Aadhaar project had complete political 

support. The project was conceived, and implementation began, in the UPA 

government. The current government… has not only endorsed Aadhaar, it has 

accelerated its use and adoption. Today, over 1.1 billion Indian residents have an 

Aadhaar number. There are over 400 million people who have linked their Aadhaar 

number to a bank… An Aadhaar law has been passed with advanced data protection 

and privacy features… 

The Aadhaar ID system has been designed like a platform of innovation, like the internet 

or GPS. Early signs are emerging of various innovative uses of the platform… This has 

been enabled by creating a set of layers above the JAM infrastructure [Jan Dhan bank 

account-Aadhaar-Mobile number], which allows presence-less and paperless 

applications. 

A separate initiative of India’s national payment company, NPCI [National Payments 

Corporation of India], has led to an advanced mobile-to-mobile payment platform 

called UPI (Unified Payment Interface) which will accelerate India’s move to a less 

cash economy… 

This convinced me that several challenges in developing countries can be solved at 

speed and scale in a sustainable way, by using technology wisely, built in a way that 

society can take advantage. We call this building ‘societal platforms’ (Nandan 

Nilekani’s acceptance speech for the 22nd Nikkei Asia Prize, Nilekani 2017, emphasis 

added).  



 

3 

On 4 June 2017, Nandan Nilekani, an Indian entrepreneur and the former chairman of the Unique 

Identification Authority of India (UIDAI, in-charge of implementing Aadhaar, India’s biometrics-based 

national identification infrastructure), received the 22nd Nikkei Asia Prize for outstanding achievement in 

the area of economic and business innovation. My dissertation begins with these excerpts for two reasons. 

First, the speech outlines the contours of the sociotechnical and bureaucratic landscape that Aadhaar’s 

design team members have had to navigate since its inception. Building Aadhaar required a mix of expertise 

in data systems and administrative procedures of the Indian government. Second, it summarizes the 

challenges of building and the potential uses of Aadhaar, the world’s largest biometric identity database (to 

date). The speech offers insights into the discourse of turning Aadhaar into what Nilekani calls a ‘societal 

platform,’ but it does not capture the materiality of appropriating Aadhaar in the workings of Indian 

bureaucracy. Analytic attention to both is necessary in mapping Aadhaar’s successes and failures in 

transforming practices of Indian governance. The question for my dissertation is not whether Aadhaar is a 

success or a failure, although it may seem from the way that I have begun this prologue that it is a success. 

Rather the question is how has Aadhaar fundamentally changed the nature of Indian citizenship. By 

producing an ethnography of the legal, administrative, and sociotechnical challenges in designing, 

implementing, and appropriating Aadhaar, I capture not only the discourses around Aadhaar-based 

transformation of state governance, but also the materiality of its consequences for Indian citizenship.   

Aadhaar: An infrastructural intervention in governing India 

My dissertation unpacks Aadhaar as an infrastructural intervention in the bureaucratic work of delivering 

government services to citizens in India. Before moving on to Aadhaar as a topic of research, I believe that 

it is necessary to first acknowledge and appreciate the sheer scale, size, and magnitude of the UIDAI’s 

extraordinary achievement. Issuing a biometric identity to more than a billion people is hard. Extremely 

hard! There is no easy way to accomplish an identification project that spans across the socioeconomic, 
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cultural, and infrastructural diversity of India. I explore the hardness2 of the problem of identifying and 

knowing citizens in matters of governance in this dissertation. I ask: How do state-citizen relations change 

with developments in the state’s ability to uniquely identify citizens? This question is the central thread that 

binds my field research and the process of writing this dissertation together.  

Aadhaar translates in English to ‘foundation’ or ‘the basis for something else’. In researching this 

project, I am interested not only in the making of this foundation, but also, in how it becomes the basis for 

something else. How this ‘something else’ is articulated, promoted, and ultimately, enacted? Aadhaar offers 

a new approach to governing Indian citizens through their data. It promises uniqueness of citizens’ data 

records, which in turn, enables a wide variety of data-driven3 interventions in last mile delivery of 

government services. More importantly, however, it also produces emergent conditions of data-driven 

marginality for citizens. With the increasing proliferation of Aadhaar-based services in India, I map these 

new conditions of interacting with the state for citizens.  

Aadhaar is a centralized government database that assigns a unique 12-digit number to every 

enrolled Indian resident based on their biometric (ten fingerprints, two irises, and facial photograph) and 

demographic (name, age, gender, and residential address) data (UIDAI 2010b). It simultaneously operates 

within the larger imperative of renovating last mile delivery of government services. It intervenes into 

Indian bureaucracy with its aim of “identifying and authenticating a person’s entitlement to government 

services and benefits through a single system [i.e., Aadhaar] rather than all government departments 

 
2 Pinch, Collins, and Carbone (1996, 180) describe hardness as “a generalizable and publicly transmittable feature of 

experience” in the process of practicing a skill such as surgery. They go on to further differentiate between the hardness 

of practicing and the hardness of learning a skill. I use “hardness” to imply a generalizable feature of organizing state’s 

efforts to achieve specific goals such as citizen identification. It is hard to not only achieve consensus over plans for 

organizing the state’s work, but also implement these plans consistently across its territory.   
3 As an adjective, ‘data-driven’ implies driven by data, i.e., data plays a compelling role in the practical 

accomplishment of an activity. The term is often used pejoratively to express a lack of human experience and intuition 

by making decisions based solely on data. My use of this adjective, however, is broader. In the context of current 

claims around the economic value of data in India as well as across the globe (Arthur 2013; DHNS 2015), I describe 

the infrastructural processes of producing and managing data about residents that made these claims possible in India. 

As these processes were implemented, this data also became a key metric in making decisions about who has access 

to government services and who does not. By ‘data-driven’, I imply, the organizational settings of not only the pursuit 

of producing more data about residents, but also the management of decisions that rely on this data.  
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individually and independently investing in creating infrastructure, systems and procedures for verifying 

entitlement of residents under various schemes of the Government” (Hirwade 2012, 1288). Beyond 

government services, Aadhaar has also served to fulfill the foundational requirement of knowing the 

customer for private organizations (Aiyar 2017). For example, it has been used by mobile service providers 

to issue phone numbers. Public and private banks have also used it to open bank accounts, especially 

through the Pradhanmantri Jan Dhan Yojana (PMJDY), a government scheme launched in 2014 to 

universalize access to banking facilities, credit, insurance, pension, and financial literacy (Aiyar 2017, 169). 

While issuance of Aadhaar itself does not guarantee citizenship rights, an Aadhaar enrollee is 

simultaneously a resident, a citizen, and a customer depending on where they decide to use their Aadhaar 

identity and to what purpose. I use these terms (enrollee, resident, citizen, and customer) interchangeably 

throughout the dissertation depending on the context of the service I analyze. In using all these terms, I 

imply that Aadhaar has become the foundational identification mechanism for a diversity of services that 

engage with Aadhaar enrollees in a variety of capacities. For example, in projects of Aadhaar-enabled 

welfare disbursement, residents are bureaucratically recognized as citizens availing welfare.  

Aadhaar’s design team members promote it by illustrating its possible impact on India’s 

development. Nilekani and Shah, both ex-members of the design team, in their book, Rebooting India 

(2015), elaborate on Aadhaar’s transformative potential by using the example of Pitkekar family living in 

Mumbai’s Dharavi locality, one of the world’s largest urban slums. Rayappa Pitkekar is a forty-eight-year-

old leather contractor whose father, Mallava Pitkekar, was a garbage picker in the 1970s earning ₹ 1.25 (2 

cents) per day for digging through trash to find plastic for recycling. With success in Rayappa’s leather 

business, “his daughter Priyanka’s dream is to ‘become what Kalpana Chawla4 was’, while his son Kunal 

wants to be a doctor” (Nilekani and Shah 2015, xii). Revisiting the story of this family at the end of their 

book, they trace the changing discourse of development policies in India:  

 
4 Kalpana Chawla was the first woman of Indian origin in space. She died in the Space Shuttle Columbia disaster in 

2003. 
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Mallava Pitkekar […] probably had a vision for the future that did not extend further 

than the holy trinity of the 1970s – ‘roti, kapda aur makaan’ (food, clothing and 

housing). A simple calculation tells us that, not accounting for inflation, the entire GDP 

of India in 1970 was equivalent to just two years of social security expenditure in 

today’s India. As Mallava’s son, Rayappa began to climb to prosperity with his leather 

business, the economic liberalization of the 1990s began.  

No longer were people content with the bare necessities; they wanted a better quality of 

life, encapsulated in the new trinity of ‘bijli, sadak, pani’ (electricity, roads, water). 

Now, Rayappa’s children’s ambitions far outstrip the current pace of economic growth; 

we believe theirs is the generation who will espouse the digital mantra of ‘Jan Dhan, 

Aadhaar, Mobile’ [Jan Dhan bank accounts, Aadhaar number, and Mobile number] – 

the JAM trinity – as the key to a promising future (2015, 284, emphasis in original) 

This articulation of a shift in policy discourse on India’s development illustrates a move from investing in 

bare necessities for subsistence (food, clothing and housing) to material infrastructures (for electricity, 

roads, water), to ultimately, the infrastructure for digital services (bank account, Aadhaar, and mobile 

numbers). Aadhaar is an infrastructural intervention in governing India because it is imagined as the 

condition of possibility for digitally streamlining diverse public as well as private services (Aiyar 2017). 

This orientation to building infrastructure for digital services is grounded in utopian visions of development 

where governance is a matter of managing citizen data. “Government will disappear from people’s everyday 

lives; instead of taking the physical form of offices and bureaucrats, government will now be evident only 

through the delivery of its services and their outcomes” (Nilekani and Shah 2015, 281). The problem, thus, 

for my dissertation is to describe how infrastructuring digital government services is practically 

accomplished in India and what are its consequences for citizenship.  

Here, in using the term ‘practically accomplished,’ I draw on Harold Garfinkel’s 

ethnomethodological approach to studies of practical actions (Garfinkel 1967). Among the many ways he 

described ethnomethodology, the closest he came to a definition was when he wrote: “I use the term 

‘ethnomethodology’ to refer to the investigation of […] practical actions as contingent ongoing 
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accomplishments of organized artful practices of everyday life” (Garfinkel 1967, 11). Simply put, Garfinkel 

conceptualized investigation of “practical actions” as “accomplishments” of “practices of everyday life” 

(Lynch 2006, 292). While this definition seems circular, the focus of an ethnomethodological approach is 

on the organization of the setting within which practical actions of its members become meaningful and 

accountably rational. Without this setting, actions cease to have meaning. What an action means is a 

practical accomplishment of the organization of the setting.  

Every feature of [common] sense, of fact, of method, for every particular case of inquiry 

without exception, is the managed accomplishment of organized settings of practical 

actions, and that particular determinations in members’ practices of consistency, 

planfulness, relevance, or reproducibility of their practices and results […] are acquired 

and assured only through particular, located organizations of artful practices (Garfinkel 

1967, 32).  

My focus on practical accomplishment of infrastructuring digital government services in India, thus, is two-

fold.5 First, how practices of unique identification were organized before Aadhaar, which created conditions 

for making investment in biometrics-based digital technologies accountably rational. Second, how Aadhaar 

became a part of the organization of digital government services, which has reshaped the nature of Indian 

citizenship by producing new conditions for claiming existence, rights, and participation in Indian 

democracy. This is not only important to understand the possible futures of JAM trinity as a resource to 

achieve India’s development goals, but also to situate the politics and consequences of Aadhaar in the larger 

context of state-citizen relations in India. In analyzing Aadhaar, I treat the infrastructure for unique 

identification as an ongoing practical accomplishment of identification practices in India. This approach 

resonates with shifts in the analytic attention of infrastructure studies scholars from infrastructures as 

objects of research to the ongoing practices that make up an infrastructure.  

 
5 By focusing on practical accomplishment, I do not mean to imply that the practices I describe are apolitical. Every 

practical action is imbued with the politics of accomplishing it. In this regard, my two-fold focus also resonates with 

Geoffrey Bowker’s call for attending to ‘infrastructural inversion’ (Bowker 1994). I elaborate further on his 

scholarship in the chapter #2. 
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Infrastructure as a verb 

A growing body of research in data systems and organizational work has tackled the thorny problem of data 

infrastructures and their role in organizing distributed work practices across a range of organizational and 

institutional environments. Classic work by Star and Ruhleder (1996) on collaborative support tools in the 

genetics research community describes infrastructure as a “fundamentally relational concept” with several 

common features: its embedding in existing practices; its frequent transparency (or invisibility) in use; its 

reach or scope beyond single sites of practice; its dependency on (and limitation by) conventions, standards, 

and the installed base; its linkage to membership in defined communities of practice; and, its tendency to 

‘reappear’ (or return to conscious reflection) upon disruption or breakdown. Infrastructures are deeply 

embedded phenomena, “a part of the balance of action, tools, and the built environment, inseparable from 

them” (Star 1999, 377). As means of organizing for distributed work practices, infrastructures are 

ecological; different groups impute different meanings to their function and lived experience. They “cannot 

be theorized in terms of objects alone. What distinguishes infrastructures from technologies is that they are 

objects that create the grounds on which other objects operate” (Larkin 2013, 329). Infrastructures 

constitute the (in)visible background that mutually shapes the arrangement of people and things to 

practically organize and accomplish distributed work.  

This (in)visible background, as both theoretical and methodological challenge, has been the topic 

of research across multiple traditions of scholarship. Historians of technology in the large technical systems 

(LTS) tradition (e.g., Hughes 1983; Edwards 2003; Joerges 1988) have called out the importance of 

standards and gateways as small and frequently divergent systems and technologies are scaled ‘up’ and 

‘out’ to form wider systems, networks, and infrastructures. Actor-network theorists (ANT) (e.g., Latour 

2005; Callon 1987; Law 1987) have offered the injunction to ‘follow the actors’ in an effort to view and 

navigate this background work from the perspective of embedded actors. Qualitative sociologists from the 

social construction of technology (SCOT) tradition have developed concepts such as ‘sociotechnical 

ensembles’ to understand the relation between the social shaping of technology and technical building of 
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society (Bijker 2010). Feminist scholars (e.g., Fujimura 1991; Star 1991) have emphasized the agency and 

responsibility of analysts in choosing which elements and experiences of infrastructure to foreground. 

These different approaches to the same problem of turning this invisible background into a research object 

showcase how infrastructures “operate on differing levels simultaneously, generating multiple forms of 

address, and any particular set of intellectual questions will have to select which of these levels to examine” 

(Larkin 2013, 330). 

My attempt in this dissertation is not to combine these traditions to produce any sort of a unified 

approach to study infrastructures. Such efforts are inevitably bound to fail; as Bijker and Pinch have noted, 

“We frequently warn over-enthusiastic students who often want to combine elements from the different 

approaches into one common theoretical framework to be careful. Merging, for example, actor networks 

with relevant social groups and technological frames while forgetting about distinctly different backgrounds 

in semiotics (ANT) and sociology (SCOT) will quite likely produce either an inconsistent or a trivial and 

vacuous set of concepts” (Bijker and Pinch 2012, xviii). However, all these scholarly traditions are also 

geared towards analyzing the different ways in which heterogeneous elements that make up a messy world 

come together to form the invisible background for distributed organization of practices (Law 2004). Hence, 

my efforts in this dissertation is oriented to employing these traditions as heuristics in approaching 

infrastructures as a topic of research. By heuristics, I imply that these traditions offer a situated perspective 

embedded in their respective analytical approaches to develop concepts that capture certain features of the 

dynamics of building and living with infrastructures. I do not treat them rules or instructions to be followed; 

rather I treat them as tools to think with in analyzing specific features of Aadhaar. My efforts in this 

dissertation to conceptualize the analytic framework of seeing like an infrastructure is not oriented towards 

building a common theoretical framework combining these traditions. Rather I employ the analytical 

concepts developed within these traditions to illustrate the characteristic features of the work of seeing like 

an infrastructure and its consequences for citizenship in the emerging regime of data-driven governance.  
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The general analytic orientation towards this invisible background has led a more recent turn in 

studies of infrastructure in data systems and allied fields from the noun-form (‘infrastructure’) to verb 

(‘infrastructuring’), shifting attention away from infrastructures as accomplished objects and towards the 

complex and consequential processes by which infrastructures are achieved, maintained and adapted over 

time (Edwards et al. 2009; Pipek and Wulf 2009; Henfridsson and Bygstad 2013; Monteiro, Pollock, and 

Williams 2014). Infrastructures are neither fixed nor given, but always in a state of becoming. Different 

actors working on and with infrastructures navigate larger and longer discursive and material organizational 

processes to achieve a particular function through various technologies (Edwards 2003). 

Taking this analytical turn as a point of departure, I focus on infrastructure as a verb. As a noun, 

infrastructure refers to the underlying features that produce the conditions of possibility for a society or an 

enterprise to operate. In a colloquial sense, it is used to refer to things such as roads, water pipes, and 

internet (Star and Ruhleder 1996). As a verb, infrastructure offers an analytic orientation to mapping 

function (Edwards 2003): to infrastructure a solution is to practically align the arrangement of people and 

things in order to resolve a complex problem. For example, Nilekani’s speech articulates birth certificates 

as a solution to the problem of uniquely identifying people. Infrastructuring birth certificates to achieve 

unique identification requires heterogenous work to align people, documents, and bureaucracies to establish 

a ‘root’ identity for people living in a nation state. These solutions endure over time and produce their own 

conditions of living in the world they infrastructure.  

However, solutions remain incomplete in achieving their functions. Infrastructural solutions “create 

both opportunities and limits; they promote some interests at the expense of others” (Edwards 2003, 191). 

They also produce new problems. Thus, ushering in a new cycle of efforts to infrastructure new solutions 

to old problems that also address the emerging problems of living with existing solutions. Birth certificates 

have remained inadequate in covering the entire Indian population. As paper documents, they are 

susceptible to forgery in establishing identity. Nilekani alludes to these problems as the conditions for 
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investing in Aadhaar as a new solution to achieve unique identification. These new solutions must also 

operate within the affordances and limits6 of existing solutions already infrastructured into society.  

Lampland and Star (2009) use the metaphor of a stone wall to illustrate this complex mix of 

solutions that function together to address the problem. As a noun, infrastructure like a good stone wall is 

an uneven imbrication: an overlapping assemblage of uncemented solutions, “including discourses, actions, 

architecture, work, and standards/quantifications/models” (2009, 20). Contesting the static portrayal of 

infrastructure as layers of stacks, the metaphor of the stone wall highlights how the imbrication that 

constitutes an infrastructure changes slowly over time and across places. “Some stone walls fall down; 

some survive for thousands of years. […] A keystone at one time—a rigid standard, say—may become a 

minor interchangeable end stone at another, later time” (2009, 20–21). Aadhaar does not replace the birth 

certificate. Rather it operates as an alternative when birth certificates are not available or as a supplement 

to enhance their coverage and authenticity. Over time, birth certificates may become interchangeable with 

Aadhaar. The story of infrastructure in its noun form becomes historically sedimented when analytic 

attention is oriented to infrastructure in its verb form. This orientation begins with a deep understanding of 

already available solutions to older problems of organizing society. It focuses on unpacking efforts to 

infrastructure a new solution that reshapes discursive and material practices built around existing solutions.   

In line with my efforts to treat infrastructure as a verb, I have divided this dissertation in two parts. 

Part I focusses on the discourses around practices of unique identification in India, and Part II elaborates 

on the material challenges of implementing Aadhaar’s infrastructural processes. These two parts together 

capture how Aadhaar was infrastructured to intervene into existing bureaucratic solutions to resolve the 

problem of uniquely identifying and, by extension, knowing Indian citizens. In describing these 

bureaucratic procedures, I elaborate on their profound consequences for Indian citizens.   

 
6 By affordances and limits, I mean, the qualities or features of these solutions that determine how they can and cannot 

be used, respectively.  
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Part I begins with a historical overview of the Indian state’s efforts at finding bureaucratic solutions 

to the problem of unique identification in chapter #2: Histories of Infrastructuring Unique Identification in 

India. A state cannot exist without citizens; thus, the state can only fulfill its promise of governance by 

knowing its citizens. Knowing, however, is indexical. As a means, knowing changes its meaning, context, 

and value depending on its ends. For example, Nilekani combines inclusion and efficiency together in 

accounting for Aadhaar’s design, however, knowing with the purpose of inclusion does not seamlessly map 

on to knowing with the purpose of efficiency. However, the increasing proliferation of data-driven systems 

and associated tools and techniques for data analytics and machine learning in state governance is fueled 

by the optimistic claim that inclusion and efficiency can be realized together by knowing citizens through 

their data records. In chapter #3: A History of Infrastructuring Aadhaar, I explore how this claim is made 

possible in building Aadhaar. I map the efforts of the government to appropriate Aadhaar and the emergent 

controversies over these efforts. Aadhaar has been appropriated in almost every aspect of Indian governance 

and formal economy, such as distribution of social welfare, collection of taxes, setting up employee pension 

funds, opening bank accounts, etc. However, there have also been continuous debates in the public sphere 

and the Supreme Court of India over Aadhaar’s purpose (Justice K.S. Puttaswamy and Anr. vs. Union of 

India and Ors. 2018).  

For now, beyond this debate, Aadhaar serves a more basic purpose necessary to achieve success in 

any data-driven state governance project: offering uniqueness of data records to enable entity resolution of 

citizens across databases. In computational terms, ‘entity resolution’ is the task of matching diverse data 

records to real world entities: for example, solving the problem of different names of the same person in 

different data records. Entity resolution enables de-duplication of citizen records across databases. By de-

duplication, I mean the removal of duplicate or redundant copies of data. As the UIDAI explained: 

It is not possible to de-duplicate 1.2 billion residents by using demographic fields only 

(like name, address, age, gender etc.) and moreover identity documents that rely only 

on demographic fields and personal reference checks are surrogates of identity and are 

vulnerable to forgery, falsification, theft, loss and other corruptions. In Indian context, 
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biometrics were determined to be the most suitable factors for carrying out 

deduplication. Hence it is necessary to enrol all residents along with their biometrics 

and build a clean database (UIDAI 2012c). 

According to the UIDAI, the absence of standardized resident identity across government databases has 

impeded efforts to computationally streamline state services. Thus, the solution was to begin Aadhaar from 

‘scratch’ and build a ‘clean’ database of unique enrollees. Adding Aadhaar numbers to existing citizen 

records in other government databases will then, by extension, clean or de-duplicate them and standardize 

the mechanism for authenticating citizen identity across services. Infrastructuring Aadhaar required 

introduction of new and changes in existing bureaucratic procedures to uniquely identify and know Indian 

citizens through digital technologies. 

This transition in bureaucratic procedures is accomplished through infrastructural processes that 

undergird how a new solution interfaces with existing solutions. New solutions do not exist in isolation. 

They are discursively and materially woven into a plethora of existing solutions with the similar functions. 

Thus, any attempt at building a new solution requires attention to how, where, and when does it fit into 

existing solutions. This work of ‘fitting-in’ is embedded in processes that together specify how an 

infrastructure’s function is practically accomplished. Three distinct infrastructural processes together 

constitute the work of infrastructuring Aadhaar:  

a) Enrollment: the process through which residents provide their biometric and demographic data to 

register a unique entry into Aadhaar (Chaturvedi 2014). 

b) Seeding: the process of adding a resident’s Aadhaar number to their records in other databases of 

public/private organizations in order to de-duplicate them (UIDAI 2015b). 

c) Authentication: the process of verifying the identity of Aadhaar enrollees as they make claims to 

avail public/private services as citizens/customers (UIDAI 2015a). 

Residents first get on to the Aadhaar database by proving that they are unique (through enrollment). Then 

they add their Aadhaar number to other databases to carry forward their uniqueness into other services (by 
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seeding). Finally, they claim their uniqueness to institutions providing these services by using their 

fingerprints (or through other means) to go about their business (via authentication). These processes 

together operationalize Aadhaar as a ‘root identity’ from which all other domain-specific identities (such 

as driving license, passport, etc.) could eventually be derived (UIDAI 2014b). Here, the unique identity of 

a citizen is resolved against a set of standard bureaucratic entities and practices of the Indian state. A citizen 

is not unique a priori; a citizen is unique in relation to the state services they engage with.  

Consider the following use case7 of these processes-in-action offered by the Indian Software 

Product Industry Round Table (iSPIRT), a policy think tank on regulating the market of software products 

(iSPIRT n.d.). This think tank has also put together India Stack, a set of application programming interfaces 

(APIs8) designed to create Aadhaar-based apps to provide public or private services to Indian residents:  

Raj is about to join an MBA program, and wants to apply for a student loan. Even 

though he banks with Bank A, he believes that he will get better rates from Bank B. As 

part of the due diligence, Bank B needs to collect an official admission letter and Raj’s 

college transcript to see if he qualifies for the ‘good student’ discount. Hence Raj opens 

his phone, navigates to his ‘digital locker’, and grants Bank B one-time access to these 

documents. 

Bank B would also like to get a good sense for his credit-history and believes that asking 

Raj for his financial history will provide it with a better sense for his credit-worthiness 

(as opposed to looking only at publicly available records). Bank B thus requests Raj to 

provide it with one-time access to all his prior financial transactions. Bank B then runs 

this information through their machine-learning based credit scoring models. 

A few clicks later, Raj shuts his laptop from the comfort of his bed. He got a fantastic 

deal from Bank B, […] and got his loan approved in minutes! (India Stack 2016a)  

 
7 A ‘use case’ in software engineering and web development is a written description of how users are imagined 

interacting with the built system to achieve their goals.  
8 In software programming, APIs are a set of clearly defined methods of communication between different software 

components. “Like electrical sockets, APIs permit other programs to ‘plug in,’ in order to exchange data or perform 

other functions; unlike electrical sockets, however, APIs create a two way flow of data” (Plantin et al. 2016, 303).   
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This use case not only indicates how Raj’s data become his proxy for securing a better deal from Bank B, 

but also exemplifies the futures embedded in the appropriation of Aadhaar. The processes of designing 

these use cases begin with Aadhaar and its reliance on bodies of Indian residents to uniquely identify them. 

There is, however, no mention of Aadhaar in the use case. Aadhaar is the invisible background that allows 

Raj to interact with the banks. By outlining infrastructural processes that make this use case possible, I 

make Aadhaar visible in interactions between Raj and the banks.  

 Raj has a body. He goes to an Aadhaar enrollment center to provide his biometric and demographic 

information to secure an Aadhaar number. This number places him in a putatively unique relationship with 

the Indian state. The UIDAI provides digital authentication services for enrollees like Raj to claim their 

Aadhaar identity. Raj can now use his body—his fingers, irises, and at times just his face—and his Aadhaar 

data to certify that he is who he says he is. UIDAI not only identifies Raj with his enrollment data, but also 

provides his demographic data as verified know-your-resident (KYR) information during authentication. 

Any agency can seed their records on Raj with this KYR data to know him as an Indian resident. Raj need 

not be physically present at this agency to initiate transactions. He can sign contracts digitally. He can keep 

his government-issued documents online in an Aadhaar-enabled digital locker. Banks can use his Aadhaar 

number to disambiguate his identity in online financial transactions of Raj. Thus, he authenticates his 

Aadhaar identity and provides consent to Bank B to access his educational records from his digital locker 

and his financial records to secure an educational loan. Bank B determines his creditworthiness using data 

analytics and decides on whether it can grant him the loan at a given interest rate. 

 There is an overlap between Aadhaar’s design team members and iSPIRT members. During the 

first round of my fieldwork in 2015, I met many of them to understand how they conceptualized and 

understood their techno-bureaucratic enterprise of assigning unique numbers to Indian residents. They 

described their work using the metaphor of building an hourglass: the Aadhaar number and its 

authentication services constitute the waist of this hourglass; below were innovations in biometric devices 

and above were applications requiring identity verification services. They believed the entire ecosystem 
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sustaining Aadhaar could be controlled by prescribing interactions between the waist and the components 

above and below. They extended this metaphor to reimagine the Indian government as a platform of services 

controlling only a specific part of a service—the waist—while opening space for innovation by integrating 

it with other market services above and below. Marking the end of Part I, chapter #4: The Hourglass 

Architecture of Aadhaar is a description of how Aadhaar’s design team members articulated and strategized 

to deal with the inevitable challenges of managing Aadhaar’s scale spanning across the entire Indian 

population. It documents the emergence of a vision of ‘platformized’ government collecting real-time 

citizen data to support personalized state–citizen interactions. This vision will mutually shape the future(s) 

of government services in India. Such future(s) constitute the Indian population as a database, bureaucracies 

as centralized dashboards, and government as arbiter in the circulation of citizen data.   

Embedded in efforts to achieve such future(s), Aadhaar has slowly become a part of the everyday 

life of Indian citizens. It is a topic of everyday conversation in the country, which certainly made my 

fieldwork a lot easier. Literally anyone I spoke to in India, had an opinion on Aadhaar. Stories, incidents, 

events, memories, the responses were always deeply personal, yet you could also read them as a 

commentary on how Aadhaar-enabled India works as a nation state. Building on these conversations, I 

describe the materiality and lived experiences of infrastructuring Aadhaar in Part II of the dissertation. I 

have analytically divided Part II into chapter #5: Enrollment: Establishing Uniqueness, chapter #6: Seeding: 

Circulating Uniqueness, and chapter #7: Authentication: Verifying Uniqueness dedicated to ethnographic 

explorations of Aadhaar’s processes separately. These chapters will describe the technical and bureaucratic 

design of these processes and my informants’ lived experiences of success and failure in navigating them. 

Given that these processes enable a citizen to claim state services, these chapters also illustrate the emergent 

challenges in practical accomplishment of citizenship in the Indian state’s turn to data-driven governance. 

By data-driven governance, I mean, the increasing appropriation of data-driven decision-making tools in 

bureaucratic work of governance. Such tools are slowly becoming a constitutive feature of governing itself. 

Data-driven governance has been most prominently used by urban studies scholars to critique smart city 
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projects (Bibri 2019). The vision in implementing Aadhaar is bigger than a smart city; data-driven 

governance is imagined operating at the scale of India as a nation-state.    

When is a citizen? 

Citizenship is a practical accomplishment of the organization of a state. Literature on this topic is vast and 

multidisciplinary; it is often connected with examining the nature of democracy as a system of governance. 

While a detailed exploration of this literature is beyond the scope of this prologue, I offer a brief overview 

of scholarship on state-managed infrastructure as the organizing condition for citizenship. To begin with, 

infrastructures are important resources for a state to turn its spatial geography into bordered territories (Scott 

1998; C. Turner and Johnson 2017; C. Turner 2020). In enacting a state as a demarcated space, 

infrastructures also engender the conditions of living in it (N. Anand, Gupta, and Appel 2018). Of course, 

infrastructures also link states to global assemblages, and to an extent efface demarcations among states 

(Sassen 2006). However, my focus is on the relationship between state infrastructures and nation-building. 

Older and newer work in the social sciences has called attention to the special role of infrastructure in 

mediating state-citizen relationships. Focusing on various forms of state infrastructure—census and 

statistics (Ruppert 2008), documents (Hull 2012a), street-level bureaucrats (Lipsky 1980), identification 

technologies (K. Breckenridge 2014; Caplan and Torpey 2001), water meters (von Schnitzler 2017), 

electricity meters (Akrich 1992), etc.—this work has called attention to the distinct and asymmetrical forms 

of citizenship they engender. Examples range from ‘hydraulic citizenship’—“a form of belonging to the 

city enabled by social and material claims made to the city’s water infrastructure” (N. Anand 2011, 545) to 

‘insurgent citizenship’ emerging in the struggles of Brazilians in São Paulo’s peripheries to secure effective 

legal title over their homes (Holston 2007). In such examples, marginalization from state infrastructures 

poses not only immediate material consequences and challenges, but also weakens and undermines the 

category and meaning of citizenship itself, as its effective rights and entitlements are curtailed: put simply, 

a citizen without water or power or legal standing becomes less of a citizen at all.  
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Such marginalization results in new and distinctly modern forms of “abjection”, characterized by 

Nikhil Anand, an environmental anthropologist of city water infrastructures, as “a social and political 

process through which particular populations are pushed beyond the biopolitical care of the state or other 

institutions, even as they remain central to the constitution of such social (or political) collectives” (2012, 

488). Reflecting its roots in post-structural scholarship (Kristeva 1982), abjection is neither a simple act of 

exclusion of affected groups or populations nor a full severing of relations from the statist orders to which 

they nominally belong. Pushed to the margins but maintained as (tenuously) present, individuals and groups 

placed in this uneasy relationship with the state and its infrastructures take on the role and burdens of the 

abject: that which stands outside of, and therefore troubles and challenges, the social and organizational 

orders to which they (sort of) belong.  

Nowhere are these emergent forms of abjection more fraught or profound than in the procedures of 

identification and registration that make up the basic classificatory infrastructure of the state. As Keith 

Breckenridge in narrating the history of fingerprint registration in South Africa argues, “processes of 

identification working together make up an infrastructure of citizenship—a set of slowly emerging rules, 

standards and networks of communication—which give any state […] a distinctive political character” 

(2014, 8). Processes of registration have come a long way from the creation of permanent patronyms to 

uniquely identify individuals (Scott 1998, 64–71; K. Breckenridge and Szreter 2012). Recent work in 

development studies has situated “right to registration” as a human right to argue that without the ability to 

prove one’s legal identity the “discourse of entitlements, functionings, and capabilities” remains irrelevant 

“for the world’s anonymous poor” (Szreter 2007, 67). Aligning with this approach, the World Bank also 

began advocating for the use of biometrics to address the challenge of unique identification with its 

Identification for Development (ID4D) Initiative in 2014 (World Bank Group 2016b).  

The emerging development discourse on conceptualizing the use of biometrics for empowering the 

poor simplifies the trenchant problem of poverty into a technical problem of unique identification. Poverty 
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is disembedded from social history, differential power relations, and political conflicts. Aadhaar constitutes 

what James Ferguson, an anthropologist of international development, has called an ‘anti-politics machine’:   

By uncompromisingly reducing poverty to a technical problem, and by promising 

technical solutions to the sufferings of powerless and oppressed people, the hegemonic 

problematic of ‘development’ is the principal means through which the question of 

poverty is de-politicized in the world today. At the same time, by making the intentional 

blueprints for ‘development’ so highly visible, a ‘development’ project can end up 

performing extremely sensitive political operations involving the entrenchment and 

expansion of institutional state power almost invisibly, under cover of a neutral, 

technical mission to which no one can object (Ferguson 1997, 256).  

Despite featuring often in the development discourse around digital technologies and biometrics (Gelb and 

Clark 2013; World Bank Group 2016a; World Bank 2019), Aadhaar is not specifically designed to target 

the poor9, rather it is designed to universalize unique identification in India. When connected with the last 

mile delivery of government welfare services such as the Public Distribution System (PDS) of subsidized 

food grains, Aadhaar turns into an instrument for targeting the Indian poor. Aadhaar’s design imbues a 

broader scope for JAM trinity as the new ideal for India’s development. The use case of a below poverty 

line family (BPL) accessing their subsidized food grain through Aadhaar-enabled PDS is starkly different 

from the use case of Raj interacting with the banks; the stakes are much higher for a BPL family and the 

consequences of failure often threaten their very subsistence. 

Despite the use of biometrics-based digital methods for unique identification, registering citizen 

identity remains a process of classifying their ‘thick’ personhood into necessarily ‘thin’ and reductive data 

categories (Bowker and Star 1999; Caplan and Torpey 2001). James Scott (1998), a comparative scholar of 

agrarian and non-state societies, has characterized this process as a high modernist one, oriented to making 

citizens legible to the eyes of the state through simplification and bureaucratic organization of their identity. 

 
9 The prerogative of targeting below-poverty families was certainly used when Aadhaar was conceptualized in 2006. 

The project was later expanded to cover the entire Indian population. I discuss the work of conceptualizing Aadhaar 

in greater detail in chapter #3.  
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However, visibility has also been resourcefully used by citizens to make demands of the state. For example, 

Ariella Azoulay, a visual culture theorist, has shown how photography is used as “a mobile and global 

recording kit for contesting injuries to citizenship” by Palestinian noncitizens of Israel and women in 

Western societies to coin the term: “citizenry of photography.” Being photographed, she argues, “marks 

the beginning of a demand to become citizens” for marginal populations (2008, 132). Visibility is not just 

a resource to control populations; it also manifests the existence of a person in a population, a recognition 

of their rights, entitlements, and obligations, and a condition for their participation in a democracy. 

Drawing on Azoulay’s work, Christopher Pinney, an anthropologist of visual culture in South Asia, has 

explored the problem of the “imbalance in the distribution of the visible” within the Indian population to 

understand public enthusiasm for Aadhaar (2015, 33). He situates the concerns of becoming visible to the 

Indian state in the 2011 anti-corruption movement, which “repeatedly conjured an image of a state blind to 

the injustices suffered by citizens. Manmohan Singh [the then Prime Minister] was depicted as Dhritrashtra, 

the blind king from the Mahabharata, and as head of an ‘andhi sarkar’ (blind government)” (Pinney 2015, 

33). Aadhaar offers a form of this visibility by producing a standardized data record on every resident. In 

affording this visibility, Aadhaar mediates the relationship between citizens and the Indian state.  

William Mazzarella, a political anthropologist of mass consumerism in India, has described such 

forms of digital mediation as “the conceptual, technical, and linguistic practices by which the actually 

irreducible particularities of our experience are, apparently, reduced: in other words, rendered provisionally 

commensurable and thus recognizable and communicable in general terms” (Mazzarella 2006, 476). Once 

enrolled, an enrollee’s Aadhaar number circulates across other key Indian bureaucracies, becoming indeed 

a foundation and prerequisite for claiming wider rights, protections, and entitlements of citizenship. The 

irreducible particularities of an Indian citizen’s identity are rendered commensurable10, recognizable, and 

 
10 In their seminal work on commensuration, Espeland and Stevens (1998) argue that commensuration is practically 

achieved through a common metric that allows transformation of different qualities of diverse phenomena under study 

into an accountably rational way of classifying them, standardizing them, and most importantly, making sense of them. 

“Commensuration changes the terms of what can be talked about, how we value, and how we treat what we value. It 

is symbolic, inherently interpretive, deeply political, and too important to be left implicit in sociological work” 

(Espeland and Stevens 1998, 315). 
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communicable through Aadhaar. Aadhaar-based mediation of state-citizen relationships, thus, becomes an 

essential site for mapping the politics of emerging breakdowns in the ongoing work of the government on 

Digital India initiatives. Digital India is flagship programme of the government “with a vision to transform 

India into a digitally empowered society and knowledge economy” (MEITY n.d.). Since it has become such 

an integral part of reforming bureaucracy, treating Indian citizens as ‘users’ of Aadhaar seems 

inappropriate. In Aadhaar-enabled government programs, is a beneficiary an Aadhaar ‘user’ if they have 

limited or no control over how their number is used by the welfare bureaucracy?  

STS and allied fields have long been interested in the conceptual figure of the ‘user’ as a marker of 

the relationship between technologies and people (Nelly Oudshoorn and Pinch 2003; Hyysalo, Jensen, and 

Oudshoorn 2016; Vredenburg et al. 2002; Marsden, Maunder, and Parker 2008). User Studies scholarship 

has approached this relationship in a variety of ways by focusing on users themselves, technology as a 

resource to understand users, and practices of use. Studies centered on users, for instance, have showcased 

how certain groups re-configure the use of a technology (e.g., Kline and Pinch 1996; Akrich and Latour 

1992; Nelly Oudshoorn and Somers 2006), inquired into the agency of the users (e.g., Hippel 2005; Ross 

2010; van Dijck 2009; Gillespie 2006), and shed light on why certain users resist particular technologies 

(e.g., Baumer et al. 2013; Brunton and Nissenbaum 2011; Satchell and Dourish 2009). Similarly, studies 

centered on technologies have provided insights into how designers and engineers configure users in the 

process of building technology (e.g., Akrich 1992; Sengers and Gaver 2006; Woolgar 1991), shown how 

conventional identities are disrupted within a technology’s innovation process (e.g., Langstrup 2010), and 

illustrated how even mundane artifacts can shape social relations (e.g., Cassidy and Wyatt 2001). Lastly, 

studies focused on practices of use have highlighted the ways in which users domesticate a particular 

technology (e.g., Silverstone and Hirsch 1992), and helped uncover aspects that influence a user’s choice 

among several competing technologies (e.g., Cowan 1987). This scholarship has shown that while users 

shape the identities of technologies by devising multiple ways of appropriating them, technologies often 

create new user identities, or change existing ones, by redefining required user skills and tasks. 
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However, infrastructures are not just technologies. Constituted through ongoing imbrication of 

discursive and material practices (Larkin 2013), infrastructures configure a way of life. People do not use 

infrastructures; they live with them. In becoming constitutive elements of everyday life, infrastructures 

standardize, unify, and unite aspects of living in a society. At the same time, they also distinguish, distribute, 

and differentiate people who make up a society. Some people are competent in navigating the conditions 

of living with infrastructures. Others struggle with these conditions and experience a variety of unevenly 

distributed ways in which infrastructures break down. While for most people infrastructures work the same 

way, for others they break down in unevenly distributed ways. When infrastructures work, their use and, 

by extension, their function is often invisible to people and thus, they become the “invisible background” 

of living in a society (Star and Ruhleder 1996). However, visibility of infrastructures is a matter of how 

infrastructures manifest in everyday lives of people. Indeed, “all visibility is situated and what is 

background for one person is a daily object of concern for another. The point is not to assert one or the 

other status as an inherent condition of infrastructures but to examine how (in)visibility is mobilized and 

why” (Larkin 2013, 336). Visibility is not an instance of using, rather it is an experience of being subject 

to an infrastructure. People are subject to the ways of life infrastructures configure; they are infrastructural 

subjects, irrespective of their own lived experiences of success or failure with them (Collier, Mizes, and 

von Schnitzler 2016; Larkin 2013).  

This broader orientation to infrastructural subjecthood resonates with recent developments in the 

field of critical data studies around the figure of a ‘data subject’: people who are subject to data-driven 

practices. Data “subjectifies through practices of production, accumulation, aggregation, circulation, 

valuation, and interpretation. These practices call upon subjects who are not separate from but submit to 

and are active in the various ways that data is made […]. People govern their health by making themselves 

data subjects of health” (Ruppert, Isin, and Bigo 2017, 5). The term ‘data subjects’ has been most 

prominently recognized by the European Union in developing policies for the General Data Protection 

Regulation (GDPR), where it is defined as:  
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an identifiable natural person […] who can be identified, directly or indirectly, in 

particular by reference to an identifier such as a name, an identification number, 

location data, an online identifier or to one or more factors specific to the physical, 

physiological, genetic, mental, economic, cultural or social identity of that natural 

person (GDPR 2018). 

Scholarship on data subjects often treat the internet, big data, and its associated tools for data analysis as 

the infrastructure of living in the 21st century. In their seminal scholarship on critical questions for big data, 

boyd and Crawford (2012) even conceptualize a ‘big data divide’ focused on differences between those 

who have access to big data and those who do not. This divide has been further extended to also account 

for the distinctions between “sorters and ‘sortees’” (Andrejevic 2014, 1683)—those who are able to make 

sense of big data through algorithms for their own purposes and those who are affected by data-driven 

decisions without completely understanding how such decisions are made or even that they are made.  

This opacity in data-driven decision making has been a topic of considerable debate and reflection. 

This debate is further complicated by the dual role played by data subjects in data-driven systems. They not 

only constitute the data sets that form the foundation of algorithmic analysis, but also must contend and 

live with data-driven decisions and judgements arrived at after analysis of their data. In constituting big 

data, behavior of data subjects is reflected in what is stored in the data sets. This data after analysis informs 

the data-driven decisions and judgments that streamline targeting of data subjects with characteristic 

patterns discerned from their data. The behavior of these data subjects goes on to then reflect those 

characteristics patterns more firmly within the stored data. Thus, data subjects and data-driven decision 

making are enmeshed in the circularity of mutual constituting each other (Bowker 2013; Busch 2014; 

Johnson et al. 2014). This duality in the nature of data subjects’ subjecthood problematizes their ability to 

participate in various aspects of data-driven practices including, but not limited to, learning, goal setting, 

controlling resources, capacity to leave without penalty, opportunities to speak back and seek redress, 

demonstrating impact, and contributing to collective experiences of the affect of data infrastructures (Kelty 

et al. 2015, 476).  
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Recognizing this duality, scholars have revealed algorithmic biases that lead to new (and old) forms 

of discrimination. They not only have argued for improvements in measures to ensure fairness and 

accountability in data infrastructures (e.g., Edelman 2011; Sweeney 2013; O’Neil 2016), but also have 

explored mundane forms of sense-making and folk theories employed by data subjects to understand how 

algorithms work (e.g., Bucher 2017; Pink et al. 2017; Burrell et al. 2019). Research in this domain has 

increasingly come to consider everyday experiences of living in a data-driven world for reasons ranging 

from articulating agency and voice of data subjects from the bottom up (Couldry and Powell 2014) to 

formulating data-oriented notions of social justice to inform the work of data activists and practices of data-

driven decision making (Kennedy 2018; Taylor 2017).               

These problems of securing justice and struggles with misrepresentation only grow in scope and 

consequence when state power allies with data infrastructures. In the era of data-driven governance, a state 

comes to know its citizens and citizens come to experience the state through citizen data. Citizens become 

data subjects. Knowing them becomes a matter of managing and interpreting their data records. Identifying 

them turns into a problem of locating their data record. At times, states are also unable to access such 

records when databases are privately owned. The identity of citizens, thus, becomes an accountable mapping 

between their lives and data records.  

UIDAI crossed the one billion mark in less than six years of starting enrollment (PTI 2016a). 

Biometric enrollment, however, is only the beginning; it implies creation of a unique data record. The 

relative strength of this data record in mediating state-citizen relations is embedded in its appropriation. On 

one hand, the state needs to establish an ecosystem of rights and obligations for citizens grounded in systems 

of registration, verification, authorization, surveillance, audit, regulation (checks and balances), and 

disciplined use. Nilekani talks about organizing for such an ecosystem to manage the scale of Aadhaar. On 

the other hand, citizens must be able leverage their data records to effectively represent their voice in matters 

of governance; they must trust that the state is acting in their best interest and their data records are secure. 

Thus, along with enrollment, there are two other infrastructural processes—seeding and authentication—
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that render Aadhaar as the best effort to represent India’s population on a database. These processes form 

the foundation of the emerging ecosystem of rights and obligations in Digital India initiatives that are based 

on the bureaucratic authority of Aadhaar numbers as stable markers of citizens’ identities. At the same time, 

contestations over and failures of these processes expose the fragility of this ecosystem and hardness of the 

problem of identifying and knowing citizens. These processes enable as well as limit the capacity of 

Aadhaar as a societal platform in mediating state-citizen relations in India.  

Accountable mapping between the lives of Indian citizens and their data records through Aadhaar 

remains an ongoing accomplishment. Many Indian citizens still struggle to claim their identity through 

Aadhaar. Geoffrey Bowker and Susan Leigh Star, in their seminal work on classification infrastructures 

(1999), conceptualize ‘torque’ to address the lived experience of data subjects who struggle with aligning 

their identity with their data records. Torque is the lived experience of situations when “the ‘time’ of the 

body and of [its] multiple identities cannot be aligned with the ‘time’ of the classification system” (1999, 

190). They illustrate torque using the example of a woman under the Apartheid regime in South Africa, 

who “might be of Indian national origin classified as Asian, married to a man classified as coloured, and 

live in a coloured zone but only be able to work or go to school in an Asian zone” (1999, 203). As race 

becomes a fluid marker of her identity, this woman experiences torque not only when a data record 

classifying her as “Asian” is produced, but also when this data record circulates across other bureaucratic 

realms that prescribe her movement across racially segregated geographical zones. In every lived 

experience of torque, data infrastructures become visible to citizens. At the same time, citizens experiencing 

torque are not clearly visible to data infrastructures. 

This interplay between these visibilities is the core concern of my dissertation. I analyze Aadhaar 

as a state-managed data infrastructure constituted by citizen data, algorithms for processing this data, and 

a variety of other discursive and material practices that make up the bureaucratic procedure of unique 

identification in India. I address two analytic challenges in producing an ethnography of Aadhaar. First, 

how to follow breakdowns in the workings of data infrastructures and their unevenly distributed 
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consequences. This question has been central to understanding infrastructural tensions (Jackson et al. 2007), 

focusing on the margins of infrastructures (Graham and Marvin 2001), and calling analytic attention to 

“study the unstudied” (Star 1999, 379). Indeed, “attention to infrastructure allows us to show the making 

and management of difference—class, race, gender, religion, and beyond—in the technics and politics of 

everyday life” (Appel, Anand, and Gupta 2018, 28). Along these lines, Bowker and Star (1999) have argued 

that since no classification infrastructure could ever meet the requirements of consistency, completeness, 

and presence of mutually exclusive categories, they should be analyzed from the outside in. Stories of 

marginalization and non-central perspectives that provide dramatically different narratives of living with 

infrastructures have often served as a starting point for analysis for infrastructure studies (Star 1991).  

Second, how to analytically approach everyday experiences of data subjects with infrastructures. 

Critical data studies scholarship has extended its focus to consider the role that data subjects themselves 

play in understanding algorithms that form an integral part of data infrastructures. While ordinary people 

may not be able to account for algorithms in terms of statistics and code, they still develop an idea of how 

they work. The turn to focusing on everyday experiences has been mutually shaped by questions of when 

algorithms, and by extension, data infrastructures become visible to data subjects, and how data subjects 

engage in mundane forms of sense-making to build folk theories in dealing with their consequences (Bucher 

2017). There is a diversity in methods employed to study data subjects’ awareness and folk theories of 

algorithms, ranging from quantitative surveys (Rader and Gray 2015), user studies (Eslami et al. 2015), and 

laboratory experiments (Eslami et al. 2016) to email communication (Bucher 2017), qualitative interviews 

(DeVito et al. 2018), and collecting user posts from social media platforms via APIs using select keywords 

(Burrell et al. 2019). This diversity points to ongoing analytic interest in lived experiences of data subjects.   

I argue that a situated approach to address both these challenges can be developed by following 

the efforts of the Indian state in seeing citizens like Aadhaar.11 I use seeing as a metaphor for an accountable 

 
11 In using ‘seeing like’, I do not imply a simile: a thing looking like something else, famously illustrated with the 

duck-rabbit gestalt image (Hanson 1958). Rather, I imply an instance of understanding something from the imagined 

point of view of another person or entity. 
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relationship between the observer and the observed.12 By seeing, I imply the schematic ways in which the 

Indian state uses Aadhaar to see its citizens. In order to be seen, an Indian citizen must be able to manage 

their Aadhaar-based data records. Furthermore, I do not mean to imply that the state is an a priori observer 

— “a distinct, fixed and unitary entity that defines the terrain in which other institutions function” (Sharma 

and Gupta 2006, 8). Rather, the state manifests in everyday practices of its bureaucracy:  

What the state means to people such as government officials situated inside a 

bureaucracy, as well as to those outside, such as the clients of government programs 

and other citizens, is profoundly shaped through the routine and repetitive procedures 

of bureaucracies. […] Mundane bureaucratic procedures thus provide important clues 

to understanding the micropolitics of state work, how state authority and government 

operate in people’s daily lives, and how the state comes to be […] encountered, and 

reimagined by the population (Sharma and Gupta 2006, 11–12, emphasis in original).  

These bureaucratic procedures routinely rely on tools to manage state-citizen relations. Aadhaar is an 

exemplar of such tools. Every tool has its affordances and limits. They offer a perspective embedded in 

their very construction. The everyday experiences of living with these tools mutually shape the meaning of 

the state for bureaucrats and citizens alike. My aim in this dissertation is to describe the complexities of the 

bureaucratic procedure of seeing citizens like Aadhaar. In Part I, I contextualize and describe the plans for 

this procedure; in Part II, I narrate the lived experiences of this procedure in action.   

Building on Aadhaar’s case, I will show how infrastructural breakdowns and everyday experiences 

of citizens as data subjects are two sides of the same coin in the efforts of states to see their citizens like an 

infrastructure. As I surveyed earlier in this section, state infrastructures offer a unique vantage point to 

explore state-citizen relations they mediate. My dissertation only focuses on state-managed data 

infrastructures and seeing as one of the many ways in which this mediation can be understood. The moments 

when data infrastructures produce representations of data subjects offer analytic resources to unpack how 

 
12 Michael Lynch offered a suitable example for such an accountable relationship: “a pedestrian often looks for a 

visual confirmation from drivers and walks on a prescribed path to ensure that they are seen on a crossroad” (Lynch, 

personal communication, 23 June 2020). 
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they unevenly distinguish, distribute, and differentiate them. In developing seeing like an infrastructure as 

an analytic framework, I draw on and contribute to a configurational perspective in studying infrastructures: 

“there are multiple causal paths through which a particular outcome can occur. […] Investigations of digital 

infrastructure should seek to analyze how different mechanisms are configured and triggered to produce 

successful outcomes” (Henfridsson and Bygstad 2013, 912). Other configurations of the same mechanisms 

simultaneously also produce failed outcomes and infrastructural breakdowns. Seeing like an infrastructure 

is practically accomplished by (re)configuring these mechanisms to produce visibility of data subjects.   

‘Seeing like’ as an analytic resource 

Seeing is not innocent. We see with purpose and bias; we see to appreciate and critique; we see with what 

we know; we see to make future(s). Theoretical formulations of ‘seeing like’ underscore the deep and 

specific grounding of knowledge and experience, and the concomitant importance of placing ourselves (as 

analysts) in someone’s or something’s position to understand the world from their perspective. They 

acknowledge that ways of seeing are not “views from nowhere,” but rather forms of situated knowledge, 

grounded in distinct experiences and standpoints (Haraway 1991; Suchman 1987). When we see like 

something, we situate ourselves in its prescribed perspective; we learn to see what it sees; we translate what 

we see through it into what we know. Examples include, but are not limited to, seeing like a state (Scott 

1998), a city (Valverde 2011), a rover (Vertesi 2014a), a market (Fourcade and Healy 2017), and a survey 

(Law 2009). These ways of seeing also produce the world they represent, giving rise to situated “objects of 

knowledge” (Goodwin 1994) whose shape, meaning, and efficacy are grounded in their position within 

consequential regimes of organization and knowledge. Such regimes are both partial and interested; as Scott 

(1998) argues, “state simplifications [...] did not successfully represent the actual activity of the society 

they depicted, nor were they intended to; they represented only that slice of it that interested the official 

observer. […] They were maps that, when allied with state power, would enable much of the reality they 

depicted to be remade” (Scott 1998, 3). The state sees citizens like these maps. Seeing like these maps, thus, 

is the foundation of seeing like a state.  
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My focus in this dissertation is on the practices of building a state infrastructure that produces one 

such map. A state does not simply see a “slice of reality” out there; seeing like a state materializes in 

bureaucratic actions that practically accomplish a particular schematic ‘view’ of the state. It is not simply 

a matter of representing citizenry or what Scott calls ‘legibility’ (1998). Achieving legibility requires efforts 

of both bureaucrats and citizens that together manifest what the state sees (Ruppert 2008; Hacking 2006). 

Both must participate in the building of a state infrastructure that affords seeing (and materialization) of 

what previously was not seen, and thus, was outside the schematic view of the state. However, since seeing 

is inevitably reductive and distant, seeing like a state is also prone to breakdowns and frictions (Scott 1998). 

It has profound consequences for how legibility constitutes (assembles, brings about, makes accountable) 

the people it represents (Hacking 1982; Desrosières 1998; Bowker and Star 1999) with real and immediate 

impacts for their life courses and chances (Igo 2007; Foucault et al. 2007). Simultaneously, it is also 

necessary for managing a population at scale. I argue that in the emerging era of data-driven governance, 

seeing like a state is practically accomplished through and embedded in state-managed data infrastructures. 

Thus, I focus on the processes through which a data infrastructure, specifically Aadhaar, sees citizens.   

I will analyze the nature and consequences of seeing like an infrastructure through a constitutive 

feature of seeing: resolution. I employ resolution in two ways: first, to evoke the level of detail in the object 

being imaged through an imaging system and second, to imply the act of solving a problem (here, unique 

identification). On one hand, resolution, as a visual attribute, refers to the degree of clarity of an image on 

a computer screen or optical instrument, expressed as a matter of scale: the lower the resolution, the less 

detailed the image becomes. For example, a low-resolution telescopic image will show the planet Jupiter 

as a small round ‘star’ (as in Galileo’s classic descriptions) while a higher-resolution image will reveal a 

large reddish spot, and still higher resolutions will reveal swirls and bands. A higher resolution not only 

shows more detail, it also reveals novel entities. Analogously, certain systems and combinations of data can 

provide more comprehensive pictures of data subjects than others. While absence of representative data 

renders data subjects and their activities less visible to a data infrastructure, the presence of granular data 
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makes them more so; thus, the former engenders data subject representations at a lower resolution than the 

latter. Importantly, resolution is also a matter of adjustment and scale: add, improve, or cross-reference data 

(rather like the zoom and focus of a camera lens), and resolution increases; subtract, degrade, or de-link, 

and resolution declines. On the other hand, in the context of solving the problem of unique identification, 

resolution indicates the degree to which a data infrastructure achieves its function. Some people are more 

easily identified through data infrastructures than others. Higher resolution implies higher degree of 

achieving unique identification and entity resolution. These two meanings together make up the politics of 

resolution. Higher resolutions pose the problem of knowing-too-much and contend with the politics of 

invasion of privacy and surveillance; lower resolutions run the problem of not-knowing-enough and 

manifest within the politics of marginalization and abjection. 

 Drawing on the literature I have discussed so far, I conceptualize resolution of a data subject as the 

configuration of three constitutive mechanisms: 

• Registration. The initial resolution of a data subject’s representation is established by translating 

their ‘thick’ personhood into ‘thin’ data categories. It is produced when identity of a data subject is 

torqued into alignment with data categories prescribed by their data record.  

• Circulation. Resolution is neither static nor given in the movement of data records as data-driven 

technologies imbricate with existing practices. It is produced on a heavily negotiated range between 

high and low resolution.  

• Interpretation. How people are seen by a data infrastructure inevitably becomes a matter of 

interpreting their data records towards specific goals. Resolution is mutually shaped by the situated 

meaning of data categories within communities of practice.  

Seeing like an infrastructure, thus, orients analytic attention to configurations of registration, circulation, 

and interpretation of citizen data in matters of state governance.  These mechanisms together constitute the 
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lifecycle of data records (J. Bates, Lin, and Goodale 2016). This approach, thus, helps elucidate how the 

lifecycle of data records and everyday lives of data subjects mutually shape each other.  

Data infrastructures have inevitable constraints in representing complex life worlds of data subjects. 

Although their resolution is configured by the lifecycle of their data records, data subjects are not passive 

recipients of data-driven decisions. They often find creative and practical solutions to the problems of 

representing themselves through data. These creative solutions showcase how a data subject’s knowledge 

and experience of living with data is deeply intertwined with their positionality. A citizen’s resolution and 

their efforts to work around and, at times, against it are the conditions of possibility of making citizenship 

claims and holding the state accountable in the regime of data-driven governance. Resolution sets the terms 

and the limits of how data infrastructures mediate state-citizen relationships. 

 I will return to the dynamics and implications of this analytic framework later in this dissertation. 

For now, I would like to add that I did not develop this analytic framework before doing fieldwork. This 

framework is very much the product of an exercise in grounded theory building (Corbin and Strauss 2015). 

The initial seeds of this framework were sown in 2013 when I was discussing the work of Ursula Rao, an 

anthropologist who has worked extensively on Aadhaar, with Steven Jackson. In one of her earlier papers 

on enrolling the homeless into Aadhaar, Rao noted:  

The fingers of laborers were a never-ending source of annoyance. Lost fingers, damaged 

fingertips, and rubbed-off skin contours made fingerprints unrecognizable to a system 

that posits healthy, young bodies as the norm. Age, exposure to nature, and hard manual 

labor had worn off those marks that were perceived as infallible signs of physical 

individuality. The first effort at encoding usually failed (Rao 2013, 74). 

We discussed how this quote reveals a rather mundane moment of failure in biometrics-based identification 

practices (Gelb and Clark 2013; LSE 2005). But it also highlights breakdowns in the founding assumption 

of Aadhaar: high-resolution images of fingerprints combined with iris scans can signify both bodily and 

data uniqueness. The low-resolution images of worn-out fingerprints of these homeless laborers make them 
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low-resolution citizens in their Aadhaar-mediated relationship with the Indian state. For Aadhaar to ‘see’ 

enrollees clearly, their bodies must be ordered and ‘disciplined’ (Daston and Galison 2007), turned into 

‘docile objects’ (Lynch 1985). This vision becomes blurry and fails where these conditions do not pertain, 

and the collection and organization of data encounters the sprawling conditions of an unequal world. Seeing 

like an infrastructure simultaneously produces conditions of inclusion as well as exclusion. Thus, my work 

on developing this framework became about exploring who counts as a citizen, and what they must do to 

count as a bona fide citizen.  

 I have developed this analytic framework through documentary analysis of publicly available 

documents on Aadhaar and news stories (Bowen 2009), and multi-sited ethnography (Marcus 1995) in India 

over the last seven years. This framework has emerged not only from the methods I employed to research 

Aadhaar, but also my efforts to revise, edit, and reassess aspects of the framework after each round of field 

research. This dissertation puts together this framework in its current analytic maturity. The framework has 

inspired my research questions. However, the methods I employed have also shaped my questions. In 

between questions and methods, there are fundamental trade-offs in doing research. After all, research 

questions are more than an invitation to think about research; research methods are more than an approach 

to doing research. They define it together. In the next section, I describe the questions with which I went 

into the field and elaborate on my methods. Together, they have turned a moment of inspired conversation 

into the analytic framework for this dissertation.  

Seeing like Aadhaar 

What does it mean to analyze bureaucratic practices of seeing Indian citizens like Aadhaar? I started 

exploring this question with public documents on its conceptualization and design available at UIDAI’s 

website13 in 2013. Many of the UIDAI’s initial documents are no longer available on its website. Over time, 

 
13 URL: https://uidai.gov.in/  

https://uidai.gov.in/
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I have built an archive14 of them. I also started looking into news stories and other government documents 

that offered details of the plans for implementing Aadhaar and its possible uses in the future. Documentary 

analysis (Bowen 2009) of these primary and secondary sources offered initial insights into the procedure 

for seeing Indian citizens like Aadhaar embedded in enrollment, seeding, and authentication. These plans 

envision digital delivery of government services to be accomplished through Aadhaar-based data records 

as the standard for seeing (counting, classifying, locating, and identifying) citizens.   

 Following how standards become stable formulations of relationships is a methodological heuristic 

to analyze the diffused circulation of power in operation of infrastructures (Lampland and Star 2009; Busch 

2011). Standards offer visible indicators of infrastructures as the background for other activities. They are 

well-defined research objects for exploring the stability of relationships that make up an infrastructure. This 

stability is achieved through circulation of the immutability of standards. Bruno Latour (1999), who 

variously describes himself as an anthropologist or philosopher of science, has explored the immutability 

of a scientific claim, in its representation of objective facticity, formalism, and truth-value, as it moves 

through a multiplicity of scientific discourses, thus, constituting an immutable mobile. For example, the 

speed of light is a constant (and hence, an immutable mobile) irrespective of the different ways in which it 

is employed in a variety of scientific discourses. Standards act as immutable mobiles in the processes of 

building an infrastructure. Latour (1999) further argued that a researcher following an immutable mobile 

must account for the direction of its movement. An immutable mobile becomes a circulating reference when 

the vector of directionality is added to it.  

In preparing for my field research, I wanted to develop my analytical framework by following 

Aadhaar number as a circulating reference to unique identity in multiple sites. “Multi-sited research is 

designed around chains, paths, threads, conjunctions, or juxtapositions of locations in which the 

ethnographer establishes some form of literal, physical presence, with an explicit, posited logic of 

 
14 My archive is accessible at https://www.dropbox.com/sh/l1h8a0irwj4ubta/AAB0l-5pBjVj8lVPaqlTBbNFa?dl=0. 

Along similar lines, an expansive archive on Aadhaar-related news articles and opinion pieces has been maintained 

by Ram Krishnaswamy on a blog since 18 May 2010 (Krishnaswamy n.d.).  

https://www.dropbox.com/sh/l1h8a0irwj4ubta/AAB0l-5pBjVj8lVPaqlTBbNFa?dl=0
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association or connection among sites that in fact defines the argument of the ethnography” (Marcus 1995, 

105). Ontologically, an Aadhaar number exists only in a relationship with an Indian resident. Without this 

relationship, it is just a random 12-digit number. Within this relationship, it establishes biometric identity 

of the resident. Its aggregation can specify, for example, the total number of citizens accessing welfare 

services of the government. In its use in biometrics-based attendance systems, it can even delineate who is 

present or absent at a given time from government offices (Solanki 2019). This list of contexts in which 

Aadhaar circulates felt potentially endless. Keeping this broader context of circulation in mind, the main 

question was: How is a legible subject of an Indian State discursively imagined and then subsequently, 

materially actualized during the development, implementation, and appropriation of Aadhaar as a data 

infrastructure? I focused on how Aadhaar moved from sites where it was conceptualized, designed, and 

built to sites where its stability in representing a resident’s identity was utilized or contested. I mapped the 

plans for this movement through documentary analysis. This analysis often raised further questions for 

mapping the ‘situated actions’ (Suchman 2007) required to practically accomplish this movement. 

Investigating the nature of these situated actions became the object of my field research. Hence, I also 

formulated three sub questions for my field research: 

a) In what ways do the differences between the plans for Aadhaar and the situated actions of its actual 

implementation inform and are informed by the ongoing legal contests over Aadhaar, and, more 

broadly, the everyday work of incorporating biometrics in digital delivery of government services? 

b) How does building and deploying Aadhaar illuminate expectations of digital literacy-based 

sociotechnical competence among Indian residents? How do this expected competence and the 

everyday work of claiming Indian citizenship through Aadhaar mutually shape each other? 

c) What means and forms of evaluation are used to decide whether certain uses of the Aadhaar number 

are a ‘success’ or ‘failure’? 
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These questions were intentionally broad to both navigate the unpredictability of access to field locations 

and account for the emergent and uncertain character of Aadhaar itself, because of the ongoing litigations 

in the Supreme Court over its implementation.  

I conducted field research on Aadhaar in three rounds: the first between June 2015 and January 

2016, the second between July 2016 and January 2017 and the third between January 2018 and March 2018. 

During this span of time, Aadhaar went through a number of important transformations: from voluntary to 

mandatory in accessing many government services, from being implemented under executive authority of 

the government to having legislative mandate, from providing unique identity to residents to authenticating 

and authorizing citizens’ claims to welfare. When I began in June 2015, I wanted to meet the design team 

of Aadhaar, and visit government offices for Aadhaar-related work as potential sites to gain further insight 

into designing and implementing Aadhaar. I also wanted to attend the ongoing Court proceedings as a site 

where the utility of Aadhaar was being contested. While these field sites were obvious to me, I kept the 

exploration of the field sites where Aadhaar was being utilized and became a part of the everyday lives of 

citizens open-ended.  

With limited access to field respondents initially, I decided to start my fieldwork in July 2015 with 

the ongoing Supreme Court hearings on the Aadhaar case in New Delhi after conversations with friends 

who were also Supreme Court lawyers. One of the them, Xantho,15 assured me that he would help in 

navigating access to the hearings and meeting the lawyers involved in the case, despite not being directly 

involved in the case. He became one of my primary field informants, helping me understand Court 

proceedings and the nuances of law that shaped the trajectory of the Aadhaar case. I stayed at his place 

every time I visited Delhi to follow the Court hearings. My access to and investigation of the legal contests 

over Aadhaar continued throughout the three rounds of my fieldwork. The third round of my fieldwork was 

mostly dedicated to following the final arguments in the Court on the Aadhaar case. I do not describe these 

field experiences in detail in this dissertation because my analytic framing is broader than producing an 

 
15 He insisted that I use this pseudonym for him in my research publications.  



 

36 

ethnography of legal contests over Aadhaar. However, the second and the third chapter have been deeply 

shaped by my reading of the affidavits filed and arguments made in Courts.  

Conversations after whole days of Court proceedings helped me use snowball sampling16 to meet 

Right to Food (RTF) Campaign activists (RTF Campaign n.d.), who closely follow the implementation of 

the Public Distribution System (PDS) for delivering government-subsidized food grains to below-poverty 

line (BPL) families in India. My involvement with them only grew with time as they increasingly became 

concerned about the government’s use of Aadhaar for identifying PDS beneficiaries. I started attending 

their all-hands meetings. During my initial visits, Aadhaar-related issues were only occasionally mentioned. 

However, I decided to persist with my engagement with RTF activists, because the use of Aadhaar for 

welfare distribution was always a part of the government’s plan. PDS seemed to be an obvious welfare 

scheme where Aadhaar would increasingly play a role. My persistence was fruitful as I became a participant 

observer in the surveys conducted by RTF activists on mapping the impact of a pilot project on providing 

PDS beneficiaries cash in their Aadhaar-enabled bank accounts instead of food grains in urban slums of 

Chandigarh in December 2015. During the second round of my fieldwork, their all-hands meetings and 

group discussions in Delhi and Ranchi focused a lot more on Aadhaar-related issues as the work of seeding 

Aadhaar into PDS records of beneficiaries began sporadically across the country. I became a participant 

observer in their survey on Aadhaar-enabled PDS in Delhi in September 2016. My continued engagement 

with RTF activists made PDS my site for investigating everyday experiences of living with Aadhaar and 

Delhi a central location for my multi-sited ethnography. I elaborate more on my engagement with them in 

chapter #6 and #7. For now, I move on to my field research in Bengaluru and conversations with Aadhaar’s 

design team members. It was, in fact, an RTF activist who set up my initial contact with them.  

The design team members had spent time during the initial years of working on Aadhaar interacting 

with RTF activists to get a sense of the problems PDS faces and whether Aadhaar could help in addressing 

 
16 Snowball sampling is the practice of employing chain referrals in qualitative research; it involves asking initial field 

respondents to identify others who might be willing to participate in research (Biernacki and Waldorf 1981).  
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them. While this relationship did not last very long as the activists increasingly began to resist the use of 

Aadhaar for PDS, my initial conversations with the design team members were made possible because of 

it. After the Court proceedings on Aadhaar were abruptly adjourned in August 2015 to address questions 

around whether Indian citizens have a right to privacy or not,17 I moved to Bengaluru to meet the design 

team members. Most of the original members of Aadhaar’s design team were no longer a part of the UIDAI. 

They had moved on, but they still talked about working on Aadhaar as one of the most exciting times of 

their lives. My conversations with them were particularly informative on the challenges of scale and 

navigating bureaucratic procedures to build Aadhaar. Some of them have also continued to be a part of the 

UIDAI. Others were either working in a startup company or had launched their own startups to build 

Aadhaar-enabled digital services. I met them again during the second round of my fieldwork to get a sense 

of how they felt about the ongoing developments in Aadhaar. I elaborate on my engagement with the design 

team members in chapter #4.  

Bengaluru is also the hub of Information Technology (IT)-based startups in India. Part of my field 

research in Bengaluru, thus, was also dedicated to understanding how IT startups were slowly beginning to 

leverage the emerging Aadhaar-based infrastructure for digital services to build their own products. I met 

many entrepreneurs during the second round who were building their own products such as a LinkedIn-like 

app for blue collar internal migrant workers who move from their villages to big cities in search for 

employment; in October 2016, I attended a Hackathon dedicated to developing Aadhaar-based technology 

solutions; I even contributed to a Bitcoin-inspired startup idea for building a digital locker for a user’s 

bureaucratic documents built on an Aadhaar-based blockchain. These conversations on the field opened 

questions around how the work of seeing Indian residents like an infrastructure is deeply connected with 

who is doing this work. While I only focus on the work of Indian bureaucracy in seeing citizens like Aadhaar 

in this dissertation, there is an equally expansive field of possible investigation around how Aadhaar enables 

private digital services to see their users.       

 
17 I discuss how the Aadhaar case turned into a Right to Privacy case in greater detail in chapter #3.  
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To summarize my methods, I conducted multi-sited ethnographic fieldwork (Marcus 1995) at 

various locations such as startup workspaces in Bengaluru, bureaucratic offices of Aadhaar-related services, 

the Supreme Court of India, and activist organizations in Delhi. Aadhaar has travelled through and is of 

concern at each of these different technical, legal, bureaucratic, public, and private sites. Each provided 

field data on different aspects of infrastructuring Aadhaar. Across three rounds of fieldwork, I have 

conducted more than 100 semi-structured interviews in English and Hindi with Supreme Court lawyers, 

Aadhaar technology designers, activists, NGO representatives involved in helping residents navigate the 

processes of Aadhaar, and finally, residents working to leverage Aadhaar to access services. All respondents 

were adults and my interviews covered their backgrounds, experiences with Aadhaar’s processes, and 

opinions on its financial/social utility and possible futures. They have been anonymized and their 

affiliations and location masked to protect privacy.  

In pursuing these methods, the questions I wanted to investigate have been deeply shaped by the 

field. To provide an illustrative example, during the first round of my field research, I met Aadarsh, a civil 

rights activist involved in resisting Aadhaar. One of the first things, he brought up in our conversation was 

my main research question18:  

I find your [research question] problematic because of the use of the word ‘subject’. It 

has legacy of those times when monarchy ruled the roost. When monarch was the ruler, 

the rest were subjects. In democracies, there are no subjects. [… Your research 

question] is biased in favor of the project and the technology, which does not factor in 

the fact that [biometric] technology is inherently fallible (Aadarsh, personal 

communication, 2 August 2015, emphasis mine). 

Aadarsh felt that the term ‘subject’ implied denial of agency. Often, seeing evokes the image of an active 

observer looking at a passive object. In my field research, the dynamics I observed were contrary to this 

 
18 For the sake of quick access, my main research question was: How is a legible subject of an Indian State discursively 

imagined and then subsequently, materially actualized during the development, implementation, and appropriation of 

Aadhaar as a data infrastructure? 
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image. I use seeing like Aadhaar to connote the mutual shaping of the work of bureaucracy to see and the 

work of citizens as active data subjects either to be seen or to not be seen. The interplay between these 

different kinds of work to increase or decrease resolution underlie the conditions of living with Aadhaar 

and its successes as well as failures in mediating state-citizen relations. Furthermore, most of my field 

research sites, whether it was the Supreme Court or startup workspaces or all-hands meetings of activists, 

were also spaces where actors were contending with the scale of Aadhaar. The practices of seeing and 

scaling often manifest together as one becomes a resource to manage the other.  

Coming back from the field to Ithaca between each round was always disorienting. Enacting 

distance from the field was often a challenge. I finally began with writing substantive descriptions of 

Aadhaar’s processes, noting down not only their organizational logistics, but also controversies over their 

implementation and everyday experiences of navigating them. In these descriptions, I started noticing a 

wider pattern of unevenly distributed consequences of living with Aadhaar emerging in the cascade of these 

processes: failures in accomplishing the earlier ones magnified in ramifications during the later ones. I have 

followed the grounded theory approach (Corbin and Strauss 2015) to map this uneven distribution in my 

field notes using the more abstract analytic framework of seeing like an infrastructure. In narrating a story 

of building and living with Aadhaar, my research illustrates and analyzes the emerging nature of state-

citizen relations mediated by data infrastructures writ large. 

To conclude this section, I have often been asked during my field research, whether Aadhaar is a 

“success” or a “failure”; alternatively, whether it is “good” or “bad” for India. I have always had a hard 

time answering such questions. Aadhaar has had a transformative impact on Indian governance. Its 

consequences are unevenly distributed. It works for some; it does not for others. My effort in this 

dissertation is to investigate the work of translating citizens’ individual identity into data records. I analyze 

how this translation is made possible through bureaucratic procedures organized to see Indian citizens like 

Aadhaar. This dissertation is about the politics of this translation, when the state sees its citizens like a data 

infrastructure. What is gained with this translation, what is lost, and how does this translation affect the 
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everyday lives of citizens? This translation is also necessary for state governance. The state cannot know 

its citizens without it. It is political in two mutually constitutive ways: (1) the politics of its construction, 

and (2) the politics of its consequences. I will show the interplay between the two in the subsequent two 

Parts of this dissertation. When it comes to my own position on the evolving nature of Indian citizenship, I 

stand in solidarity with RTF activists, who argue that Aadhaar has created new conditions of data-driven 

marginality for the poor in accessing welfare services. However, I also believe that these conditions may 

not be permanent, although they are currently producing immediate and dire consequences for marginalized 

citizens who often rely on welfare services for subsistence. Infrastructuring Aadhaar will continue for years 

to come. Paying attention to how it fails will offer new insights into how it could be made to work. The 

work of building an ecosystem of rights and obligations for citizens in Aadhaar-enabled India is ongoing. 

This work is the essential condition for sustaining democratic state-citizen relations in India.  

The (in)visible foundation of state governance 

The pursuit of appropriate means to identify, know, and govern populations has a long history and will 

continue beyond the current focus on biometrics for unique identification. While this problem and the 

related frictions and breakdowns in state-citizen relations will persist, state-managed data infrastructures 

produce their own conditions and limits in securing effective resolution of citizens. After describing the 

frictions and disjunctures in turning citizens into data subjects through Aadhaar, I engage with the emerging 

broader questions around the role of data records in state governance in chapter #8: Conclusion: What does 

a ‘data record’—as an identifier of a citizen—mean for their everyday life? What are the new social spaces 

that citizens as data subjects inhabit, and what challenges do they face in such spaces? What implications 

do data infrastructures have for the very organization of society as they increasingly become the invisible 

background (indeed, ‘foundation’) of state governance? To conclude the present chapter, I must admit that 

these questions do not have straightforward answers. However, by following the process of infrastructuring 

Aadhaar, I hope to provide a window into the complexity of these questions and their situated answers. 
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#2: Histories of Infrastructuring Unique Identification in India 

It is better to be unique than the best. Because, being the best makes you the number 

one, but being unique makes you the only one (Justice K.S. Puttaswamy and Anr. vs. 

Union of India and Ors. 2018, SC India:3).  

This chapter begins with the opening lines of the final judgement of the Supreme Court of India on public 

interest litigations (PILs) against Aadhaar. On 26 September 2018, the Court decided that implementing 

Aadhaar was within the constitutional mandate of the government. Aadhaar finally became a constitutional 

project. The controversy over Aadhaar came to a shifting closure. I use ‘shifting’ here to make two 

interrelated points. First, the controversy over Aadhaar is simultaneously about: a) technical challenges in 

operationalizing biometrics at the scale of Indian population, b) legal disputes over constitutionality of 

biometrics-based identification practices, c) uneven targeting of beneficiaries in Aadhaar-enabled 

administration of welfare services, and d) inconsistencies in governance of citizen data (Khera 2018). It 

shifts between these different registers. Second, the Court judgement is a powerful ‘fix’ to close the 

controversy over constitutionality of Aadhaar. While this fix temporarily resolved the controversy in the 

legal domain, it simultaneously contributed and exacerbated the controversy in other domains of technical 

affordances and limits, administration of welfare, and public policy for data governance. For example, after 

the Court’s judgment, the controversy moved into contests over determining an appropriate data protection 

regime for managing circulation, storage, and use of resident data in post-Aadhaar India (Datta 2019).  

Much like playing a game of Whack-A-Mole19, the controversy over Aadhaar, since its inception, 

has been closed through a variety of technical, legal, administrative, and policy fixes that simultaneously 

shift the nature of the controversy and create the need for more fixes. The controversy persists! In this 

 
19 Whack-A-Mole is an arcade game in which toy moles appears randomly out of their holes and players use a mallet 

to hit them back into their holes. In my case, however, the appearance of problems that need to be fixed is not random. 

They emerge in the context of other fixes that are already appropriated in different domains of governance. Some of 

these problems can be anticipated, while others emerge as consequences of the arrangement of fixes already in place. 

Nevertheless, they also need to be resolved with additional fixes.  
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chapter, I argue that this persistence is embedded in the larger problem of uniquely identifying citizens of 

India, which continues to be a moving target and has historically engendered a variety of fixes. Within this 

larger problem, biometrics is a technical fix to uniquely identify all Indian residents. Fixing biometrics into 

bureaucratic practices simultaneously is a product of and shifts the nature of the problem of unique 

identification in India. Thus, the aim of this chapter is to describe the histories of infrastructuring fixes that 

make up practices of uniquely identifying residents of colonial and postcolonial India before Aadhaar.  

 My work in this and the next chapter revolves heavily around the vocabulary of ‘fixes’. By fixes, I 

mean partial makeshift solutions that resolve a problem for all practical purposes at a particular moment in 

time. While fixes do not permanently resolve a problem, they are useful resources within a community of 

practice to build temporary consensus in the face of controversies until new problems emerge and the need 

for more fixes arises. Michael Lynch et al. (2008), a group of STS scholars, have cautioned that fixes are a 

widely disparaged notion within STS scholarship, because they imply that a solution to a persistent social 

problem is found through technical innovation—often much simpler than the problem, and as critics of this 

idea argue, in a limited and even illusory way. Technical fixes are embedded in the belief that social 

problems and inequalities can be solved by technical means, avoiding the uncertainties and compromises 

of politics. However, they also go on to note that by multiplying sources of fixes, maintaining vigilance over 

their incompleteness, and attending to the emergence of new problems in the wake of partial solutions, fixes 

can be used in a non-committal way to describe various formal efforts to deal with social problems for all 

practical purposes. For example, Tarleton Gillespie (2009) has unpacked the profound social, political, and 

economic consequences of encryption technologies, when they are used as technical fixes to protect against 

copyright infringement to resolve legal and regulatory issues around what can or cannot be done with 

copyrighted materials. Similarly, Latour has used speed bumps to illustrate how technologies are used as 

alternatives to regulations, rules, or laws prohibiting actions such as speeding (1992). Fixes are not solutions 

for all time, though they can be treated as practically adequate in their operational domain for the 

foreseeable future. These domain-specific fixes are often related and complementary to fixes in other 
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domains. They work in concert and serially over time. An identification technology (technical fix) may 

ease problems of locating people and contacting them in emergencies or to deliver services, but also creates 

surveillance concerns to be dealt with through legislation (policy fix) and regulations (administrative fix). 

Within plurality of fixes, infrastructuring also encompasses practices that support repair and maintenance 

of infrastructure, as well as the sustaining relationships between its various affordances and limits. 

Another point of note here is that my focus on residents of India in this chapter is driven by 

Aadhaar’s orientation towards residents of India—securing an Aadhaar number does not guarantee 

citizenship rights (UIDAI 2010b). I will describe the earlier work of the Indian state in identifying people 

living in it as residents or living persons in this chapter. There are, of course, many other bureaucratic 

categories that people are and can be put into such as colonial subjects, citizens, welfare beneficiaries, or 

pensioners, but this work requires establishing procedures of law and additional criteria of eligibility. While 

identification in and of itself is an act of categorization, it comes before any relationship with the state 

undergirded and established by these other bureaucratic categories (Scott 1998; Higgs 2011; Caplan and 

Torpey 2001; K. Breckenridge and Szreter 2012). Thus, I am interested in identification as a moment of 

encounter between a person and the state that precedes other forms of bureaucratic work. How did the 

Indian state (whether colonial or independent) uniquely identify people living in it? In the following 

sections, I will also show that the question of uniqueness gets entangled with the bureaucratic category 

attached to people after identification. For example, being a ‘pensioner’ has historically required people to 

prove that they are alive and submit to verification procedures to establish that they are uniquely who they 

say they are (Rajaram 2016). Identification is a subset of practices of putting people into bureaucratic 

categories. I do not elaborate on who is a colonial subject or an Indian citizen and how does a person fall 

into these categories unless it is required to contextualize unique identification.  
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Histories of Infrastructuring  

What are histories of infrastructuring? As outlined in the Prologue, I treat infrastructure as a verb and focus 

on processes that make up an infrastructure. In line with this focus, consider this historiographical argument 

on information processing made by Geoffrey Bowker, an infrastructure studies scholar: “all the business 

advantages of being able to process huge amounts of data should not be traced back in time to the computer 

(which its advocates have claimed to be the source of this new ability), but to changes in bureaucratic 

organization which in turn made the computer possible” (Bowker 1994, 235). While the use of computers 

is one plausible explanation for the proliferation of data processing in organizations, investigating changes 

in organizational work practices that preceded or accompanied computers is central to the history of data 

revolution within organizations. The focus of the historical narrative turns from computers as a solution to 

the problem of data processing to changes in work practices that created and leveraged the conditions for 

using computers. On a broader note, he addressed this shift in focus as ‘infrastructural inversion’: “Take a 

claim that has been made by advocates of a particular piece of science/technology, then look at the 

infrastructural changes that preceded or accompanied the effects claimed and see if they are sufficient to 

explain those effects ― then ask how the initial claim came a posteriori to be seen as reasonable” (Bowker 

1994, 235). Bowker devised infrastructural inversion as a method to decenter technical fixes in discourses 

of modernity, progress, and infrastructural development. This method is as much historiographical as it is 

political. Following his method, the histories of infrastructuring a relation between a technology and its 

intended purpose (such as the relation between computers and data processing) places the practices of 

organizing to create and sustain this relation at the center of narrating its story over time and across places. 

Diverse practices contribute to making an infrastructure the (in)visible background of distributed human 

action and organization. These practices have their own histories too. Thus, histories of infrastructuring 

narrate histories of these practices and their implications for ongoing controversies over building, 

appropriating, managing, and maintaining infrastructures.   
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Infrastructural inversion provides the first step to narrate histories of infrastructuring unique 

identification. My journey into this history began with a claim made by Aadhaar advocates. The UIDAI 

has consistently promoted biometrics as a technical fix to the problem of unique identification (UIDAI 

2012c). It argued that deduplicating data records of the entire population of India cannot be achieved solely 

through demographic data; identity documents that rely only on this data are susceptible to forgery. Such 

identity documents, thus, cannot be used to computationally streamline government services. UIDAI 

offered the use of biometrics to create Aadhaar records and seeding Aadhaar numbers into government 

records as putative technical fixes to this problem (UIDAI 2012a).  

The UIDAI’s claim raises the central question of this chapter: How has the Indian state historically 

worked towards ensuring that a government record uniquely corresponds with a resident before Aadhaar? 

Breaking this question apart opens diverse lines of investigation: What were the challenges in governing 

India that created the need for unique correspondence between residents and government records? How 

was this need addressed prior to Aadhaar? What techniques were used to uniquely identify a person in 

government records? These specific questions on unique correspondence can be broadened even further. 

How was the identity of an Indian resident fixed to ascribe citizenship or colonial subjecthood to them in 

the first place? How were these government records maintained by different state bureaucracies? When was 

a resident unique in practices of governing India?  

Methodologically, the second step in narrating histories of infrastructuring unique identification, 

thus, requires ‘accountable cuts’ (Suchman 2007) in the labyrinth of the history of Indian state to answer 

these questions. Making these cuts is not a matter of representing some independently existing reality of 

Indian governance out there, rather it is a matter of the analyst’s ability to “articulate its basis and its 

implication” (Suchman 2007, 284). Lucy Suchman, an anthropologist of science and technology, argues 

that making accountable cuts is a matter of analytic framing, which lays the foundation for separating any 

object of analysis “from the more extended networks of which it is part” (2007, 283). This foundational 

move inevitably foregrounds certain practices at the expense of off-staging others. However, it also affords 
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a practical solution to the problem of managing the “specificity and reach” of a historical narrative and 

following “lines of connections” from a particular practice to others (2007, 284).  

There are several ways of making these accountable cuts. One way is to rely on my field 

respondents’ accounts of the history of Aadhaar, which inevitably drew contrasts and comparisons with 

historically antecedent practices of identifying Indian residents and identification practices in other 

countries. For example, in interviews, the design team members of Aadhaar often talked about a lack of 

robust civil registration system issuing Birth Certificates in India and compared Aadhaar numbers with 

Social Security Numbers (SSN) in the United States. Indeed, “the present is shaped in the light of the past 

at least as much as the past is rewritten in the light of the present” (Staley 2008, 298). Another way is to 

follow the historical narratives outlined in the affidavits filed by both parties in the PILs against Aadhaar. 

These formal records have copiously chronicled the trajectory of relevant laws, prior holdings in court 

cases, and other evidence of historical contests over citizen identification practices.  

Thus, in the third and final step of making a choice among these different ways of narrating this 

history, I borrow inspiration from Lynch et al. (2008) who narrate a history of controversy over DNA 

profiling in criminal forensics in the US and UK since the beginning of its use in the mid-1980s. Lynch et 

al. argue that since public controversies rarely achieve complete closure20, rather than focusing on ‘factors’, 

‘reasons’, or ‘causes’ that imply shutting down a controversy, it is more useful to think with ‘fixes’ that 

“circumvent, bypass, bury, displace, and effectively extinguish recurrent sources of controversy” (2008, 

230). They show that multiple closures in controversy over DNA profiling was reached through a serially 

linked array of technical, legal, and administrative “fixes.” For example, a “legal fix” for a “scientific” 

 
20 Trevor Pinch and Wiebe Bijker (1984) in developing their analytic approach to social construction of technology 

(SCOT) conceptualize a pragmatic heuristic for ‘closure’ of technological controversies. They argue that “To close a 

technological ‘controversy’ the problems need not be solved in the common sense of that word. The key point is 

whether the relevant social groups see the problem as being solved” (Pinch and Bijker 1984, 426–27; emphasis in 

original). Fixes are seen as solutions to problems for the foreseeable future by domain-specific actors, such as people 

involved in court proceedings for a legal fix, bureaucrats for an administrative fix, technology developers and relevant 

experts for a technical fix, members of the parliament for a policy fix etc. While Pinch and Bijker (1984) argue that 

different relevant social groups come together to devise a solution, the vocabulary of fixes highlights how these groups 

can also devise their own specific solutions that work in concert to resolve a problem.    
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controversy can be effected by a legal ruling that a forensic technique is “reliable” or “generally accepted” 

in a relevant expert community, while a “technical fix” that greatly enhances the discriminatory power of 

available techniques can persuade a court that debates among population geneticists about the probability 

of coincidental matches between a suspect’s DNA profile and criminal evidence are no longer pertinent. 

Finally, “administrative fixes” for controversies over contaminated samples can be demonstrated by 

pointing to proficiency tests, tightened protocols, and automated chains of custody. From the perspective 

of writing histories of infrastructuring unique identification in criminal investigations, these fixes are 

practices of organizing for DNA profiling that create and sustain the distributed work of attributing bodily 

evidence obtained from a crime scene uniquely to a suspect. Using this vocabulary of fixes, thus by 

extension, provides a resource to narrate and parse a historical narrative broadly geared towards establishing 

a unique correspondence between a person and their government record(s) in India.   

DNA profiling and fingerprinting share family resemblance as techniques. Both rely on the body 

as evidence of uniqueness of a person, have been used extensively in criminal forensics and adjudication 

of court cases, and have historically gained gradual acceptance and credibility through a variety of fixes in 

different countries (Lynch et al. 2008; Cole 2001). Every country has appropriated and validated these 

techniques through its own historical arrangement of fixes. Aadhaar, however, is not geared towards 

criminal forensics. Although there have been contests over whether investigative agencies can use the 

Aadhaar database or not (Venkatanarayanan 2018d; Reddy 2018), the UIDAI has consistently denied the 

possibility of using the database for criminal investigations (TNN 2018). Aadhaar’s use was 

administratively fixed (albeit with ongoing contestations) as a mechanism of civil registration (UIDAI 

2010b). Furthermore, Aadhaar was initially designed to use only fingerprinting and facial photographs in 

uniquely identifying residents. This initial focus changed after the UIDAI Committee on Biometrics 

recommended the use of iris as the third biometric modality “to improve the accuracy and also create higher 

confidence level in the deduplication process” (2009, 5). The use of iris scans was a technical fix to ensure 

the credibility and validity of Aadhaar in uniquely identifying the large percentage of Indian population 
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employed in manual labor, which normally experiences troubles in recording their fingerprints. The 

ongoing gradual acceptance of Aadhaar as a biometrics-based identification infrastructure is produced 

through and contributes to such fixes in achieving unique identification.  

 In this chapter, I document the historical arrangement of technical, administrative, legal, and policy 

fixes to establish unique identification in India. I begin with identification practices in colonial India from 

the nineteenth century up until 1947 and then, move onto identification practices in independent India from 

1947 to present. I survey the histories of various identification practices in India through secondary sources 

and the scholarship of historians of colonial and postcolonial India. After outlining the histories of these 

practices, I narrate the history of infrastructuring Aadhaar in the next chapter. Using this method, I not only 

temporally locate Aadhaar within the history of an extended network of relationships between the Indian 

state and people living in it, but also spatially map the practices that make up a unique Indian citizen. 

Furthermore, I build on and contribute to the initial vocabulary of fixes mapped by Lynch et al. 

(2008). First, in describing legal fixes, Lynch et al. (2008) do not separate legal rulings of the court from 

legal statutes in the work of making DNA profiling credible. As I will show in this chapter, the work of the 

executive branch of the government in passing statutes through its legislative branch is more a matter of 

turning policy into law on an issue. As evident in Aadhaar’s case, the judicial branch of the government 

may be called upon to adjudicate the constitutional validity of such laws. Court rulings in such cases maybe 

at odds with statutory law. Hence, I differentiate between the work of the courts and the work of the 

government by addressing them separately as legal and policy fixes, respectively. A legal fix is organized 

through courts, while the executive branch in concert with the legislative branch of the government 

orchestrates a policy fix. Second, Lynch et al. (2008) follow the controversy over DNA profiling since its 

inception in the mid-1980s. This chapter describes the history of antecedent practices oriented towards 

uniquely mapping a person to government records in colonial as well as independent India before Aadhaar. 

The next chapter follows the controversy over Aadhaar since its inception in 2006. Thus, I focus on not 
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only the immediate, but also the historical organizational settings through which existing practices inform 

the present design, critique, and conceptions of Aadhaar and its possible future(s). 

Unique Identification in Colonial and Postcolonial India 

The problem of unique identification is fundamental to organizing for statecraft. A good place to begin 

these histories is to take an example of troubles in adjudicating cases of impersonation. Partha Chatterjee, 

a political scientist and anthropologist, provides a poignant account of one such case in early twentieth 

century colonial Bengal to trace the “enormous power of governmental technologies to mold, categorize, 

and authenticate our identities” (2002, xiii). In summary, a wandering sannyasi (a mendicant ascetic) 

appeared in Dhaka in 1921 sitting near an embankment on the Buriganga River. With all characteristic 

bodily features of a sannyasi—matted hair, long beard, and body covered in ashes—he sat on the 

embankment for about four months impervious to the weather. Crowds came from great distances to visit 

him; many puzzled at his striking physical resemblance with Ramendra Narayan Roy, the second kumar 

(prince) of Bhawal, a large landed estate owned equally by three brothers. This community recognition was 

intriguing to say the least. Roy had reportedly died of syphilis and was cremated in Darjeeling, a hill station 

several hundred kilometers away from Bhawal, in 1909. The two remaining brothers had also died since. 

Among the remaining family members, their widowed sister came to believe that the sannyasi was her 

brother, the second kumar of the estate, while Roy’s wife declared him an imposter. The colonial 

administration managing the estate after the death of all three brothers sided with the wife and rejected his 

claim to the estate. Was this sannyasi, in fact, the second kumar? This question was debated in courts and 

the public sphere for the next two decades. In its final judgment, the Privy Council in London, the highest 

court of appeal in colonial India, accepted the sannyasi’s claim to the estate in 1946. However, in an abrupt 

dramatic turn of events, he had a stroke and died within a week of the final judgement. 
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 In detailing the evidence provided by the parties and court proceedings, Chatterjee narrativizes 

identity as an “institutionally produced truth”21 (2002, 362). The usual mechanisms of proving identity such 

as the sannyasi’s knowledge of the Bhawal family, recognition by relatives and others, and bodily 

evidence—scar on the left ankle, marks of healed lesions caused by syphilis—were significant, but not 

conclusive. In making the final judgement, this inconclusive evidence required additional reasoning based 

on whether the sannyasi and his witnesses had a reason to lie. Describing the legal complexities of 

determining identity, Chatterjee critiques inductive reasoning in establishing identity through evidence: 

“Whereas identity may be disproved by evidence, it can never be proved beyond doubt” (Chatterjee 2002, 

362, emphasis in original). Establishing identity requires ‘an authentication trail’ (Ashmore and Restrepo 

2004) based on evidence that recursively builds on itself in the pursuit of proof. Newer forms of evidence 

rely on older forms of evidence; newer identity documents require older identity documents. 

 Every governmental effort to certify and authenticate citizen identity must set up a trail of evidence 

to achieve correspondence between citizens and their government records. Fixing identity requires work 

on two fronts. First, providing citizens with a means to claim their identity, for example, issuing an identity 

document and insisting that citizens produce it whenever required. Second, keeping government records of 

issuing such an identity document against which their claims to identity could be adjudicated. Data on the 

identity document is compared against data on record. A match results in authentication of identity, while 

a mismatch is bureaucratically considered false representation of identity. However, a match does not 

necessarily indicate correspondence between a citizen’s identity and their government record. “People will 

often try to fool them by claiming to be someone they are not, and the authorities have to be vigilant” 

(Chatterjee 2002, 364). UIDAI’s claims for using biometrics is replete with challenges of dealing with 

forgery and other forms of corruption in how the Indian government manages citizen records and how 

citizens manage their corresponding identity documents. “Modern governmental regimes must presume 

 
21 Such an “institutionally produced truth” validated by authentication trails of bureaucratic documents (Ashmore and 

Restrepo 2004) offers a useful orientation to the serially linked arrays of fixes required for unique identification.  
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every individual to be an imposter until he or she is able to prove the contrary” (Chatterjee 2002, 363, 

emphasis in original). Although there are ways of disproving this presumption, proving citizen identity 

beyond doubt, Chatterjee argues, remains administratively unachievable. Accounting for citizens as 

imposters in matters of identification has over time become a foundational principle in fixing citizen identity 

not only in India, but also in the world writ large.  

 In the following two sections, I show how this presumption of individual as an imposter has been 

foundational to state practices of identification before and after independence in India. The first section on 

colonial India explores how the British administrators found ways to deal with their difficulties in 

recognizing Indians and differentiating them from one another (I. Abraham 2018; Singha 2000; Cole 2001). 

The administrative presumption of colonial subjects as imposters runs through this section as a guiding 

principle in understanding colonial administration of identity. The second section on independent India 

complicates how this administrative presumption was operationalized in several ways. First, the Indian state 

began with a citizenship by birth (jus soli) regime, where everyone who lived in India and even Pakistan 

(for a while after the Partition) could potentially claim Indian citizenship (Jayal 2013). Second, as the 

government turned India into a welfare state, it relied heavily on documents as proof of identity in securing 

welfare services and openings in reservation quotas. I will show that concerns over widespread forgery and 

corruption in processes of issuing identity documents developed over time in determining citizenship and 

targeting citizens in the pursuit of the state’s development agenda. Post-independence, I argue that the 

administrative presumption of citizens as imposters was not a given, rather it developed as identity 

documents became crucial in accessing state services.  

Identity in Colonial Raj (from 1800s to 1947) 

There is a puzzling contradiction in the history of identification in colonial India: “The colonial government 

while counting and recording virtually everything from people to property to natural resources somehow 

did not feel the need to register individual identity. For the Indian population social aggregates such as 
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caste, despite official misgivings, continued throughout the colonial period to be a proxy for individual 

identity” (Gopinath 2012, 299). The initial use of caste enumeration to popularize “older guru networks and 

holy places” diverged from its later use in institutionalizing castes as fixed categories in bureaucratic 

practices (Bayly 1999, 140). The work of achieving complete registration of castes “exhibited a long-term 

secular increase” (Gopinath 2012, 299). This effort in mapping castes as membership in a social group with 

distinct traits—such as “courage, diligence, craftiness, slothfulness, and frailty” (Gopinath 2012, 313)—

served a two-fold purpose. First, it enabled British administrators to manage and control the social flux of 

mobile populations in colonial India where “identities were accepted at face value without sufficient 

scrutiny” (Singha 2000, 154). Second, it provided an administrative resource to distinguish “between those 

who provided good material for productive, revenue-generating subjects, and those whose way of life was 

inimical to this endeavor” (Singha 2000, 154).  

While these enumeration practices relied on “the same structure of village literati-officials” 

commissioned to collect data in the precolonial Mughal era (Guha 2003, 155), the division of the population 

into “sex and age, and into different religious, ritual and occupational classes […] was unprecedented in 

the enumerative history of India” (Gopinath 2012, 303). This change in focus of enumeration puzzled local 

officials who were more familiar with enumerating houses or enclosures as a source of revenue and social 

identity in the precolonial era. They recorded their reluctance to “pry into relations within the metaphoric 

enclosure around the household” in their reports to the colonial government between 1820 and 1822 (Guha 

2003, 156–57). In some cases, they attributed castes to households, rather than individually listing social 

identities of people living in them (Guha 2003, 157). Caste became a way of indexing households without 

enumerating individuals. Apart from census, scholarship on colonial practices of identification extensively 

documents “how colonial recruitment, education, missionary work, cartography, legal codification, and 

ethnographic classification contributed to the hardening of ethnic, caste or racial fault lines” (Jenkins 2003, 

10). Arjun Appadurai, an anthropologist and theorist in globalization studies, has poignantly compared the 
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consequences of these practices: “statistics are to bodies and social types what maps are to territories: they 

flatten and enclose” (Appadurai 1993, 334).  

Over time, developments in the scope, reach, and scale of these practices, along with registration 

of private property, together enabled the colonial officials to aggregate and disaggregate Indian population 

in terms of caste, geography, and revenue. “The decennial all-India census, especially from 1881, was fairly 

reliable in terms of total population coverage and did include reasonably comparable serial data on 

occupations, marital status, caste, language, migration and diseases, in addition to the standard demographic 

data on age, sex and population” (Gopinath 2012, 328). These practices, however, either did not cover 

individual details and relied on caste as a marker of identity as in the case of census (Dirks 2001; 

Samarendra 2011) or only covered revenue yielding population as in the case of revenue registers (Bagchi 

2009). Caste was dropped as a census category after 1931, but by then, it had already become “the primary 

object of social classification and knowledge” in managing individual identities (Dirks 2001, 17). 

Caste broadly also served as a marker of occupational and class distinctions enabling the colonial 

bureaucracy to extract revenue from villages. However, this bureaucracy “also had to develop ways to 

prevent the individual from sheltering in the anonymity of his community, and from assuming aliases to 

escape individual responsibility for contractual or other legal obligations” (Singha 2000, 155). Individual 

identity became more important in the context of military and administrative recruitments and paperwork 

for indentured labor and convicts (Singha 2000). Here, caste and kin groupings became an organizing 

principle for individual registration. On one hand, the colonial legislature conceptualized criminality as a 

disposition of ethnic groups by both cultural tradition and heredity. The Criminal Tribes Act in 1871 was 

enacted to restrict the “movement of members of criminal tribes, forcing them to obtain passes for travel 

and to report periodically to local officials” (Cole 2001, 67). This Act was racist in its very design; it 

expanded control of colonial administrators over communities, including the transgendered (Khan 2016), 

and nomadic tribes that did not conform to their expectations of settled agriculture and waged labor among 

others (C. Bates 1995). On the other hand, “the military intelligence department compiled caste handbooks 



 

56 

for recruiting officers [… and mandated] closer record-keeping for the individual recruit to ensure that 

medical records could not be falsified, that the deserter could be traced and punished, and the dismissed 

soldier prevented from re-enlisting” (Singha 2000, 163). Ironically, this effort to register individuals 

through caste created the conditions for colonial subjects to fabricate their own social identities of 

convenience (Dirks 2001; Bayly 1999). With acknowledged difficulties in differentiating between Indian 

faces, even with the use of photographs (Pinney 1998), colonial administrators were looking for new fixes.  

Colonial courts addressed this problem by obligating the use of stamped papers, amidst bitter 

criticism, in civil judicial proceedings. The requirement tackled fraud “by maintaining record of the name 

of the purchaser and the place, date and purpose of the purchase” (Singha 2000, 156). Stamped papers also 

created another bureaucratic space, apart from census, for voluntary disclosure of identity through written 

records of personal memory and oral evidence. “In the colony, personal identity and official access to the 

truth were always jointly imbricated” (I. Abraham 2018, 381). On the administrative front, individual 

identification was managed through records of anatomically precise descriptive rolls of employees, 

however, their implementation and accuracy remained uneven (Rajaram 2016, 45–46). The military roll of 

the 1850s, for example, covered information on “age, height, any distinctive marks or scars, general 

appearance” (Crawford 1894, 28). The unevenness in accuracy of descriptive rolls and possible repudiation 

of contracts on stamped paper produced constant fears of imposters, fraud, forgery, and perjury in civil 

administration and court proceedings.  

Operating within this environment of fears, William Herschel, the chief administrator of Bengal’s 

Hooghly district, asked Rajyadhar Konai, a road contractor, to provide his handprint on a construction 

contract in 1858 to certify his identity. Although Herschel claimed the use of fingerprinting was his idea 

alone, the tradition of “tip sahi or signature by finger impression” was already well-established in Bengal 

(Cole 2001, 65). Finger impressions “already had a legal standing as a ‘signature’ in the world of colonial 

law and contract which peasants were negotiating” (Singha 2000, 177). Historical accounts of fingerprinting 

often rehearse “a well-traveled historiographical fragment” (Rajaram 2016, 77), which maps its initial 
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application in the 1880s colonial India to tackle pension fraud (Cole 2001, 64–65; Scott 2013, 153). “A 

layering of scientific and administrative contingency, the political exigencies of procedure and one 

official’s [William Herschel] access to local decision-making lay behind the ‘first’ use of the fingerprint in 

colonial India for detecting pension fraud” (Rajaram 2016, 84). Herschel believed that impersonation in 

pension disbursement could only be solved by fingerprinting: “a technique that linked the pension to a 

single, unique body could distinguish the rightful claimant from the false one” (Cole 2001, 65).  

Countering this optimism, officials enumerated several problems (Rajaram 2016, 84–90). First, it 

would require exceptions for “respectable people” who were unwilling to have their prints taken. Second, 

achieving consistency among operators in taking prints was a challenge. Officials complained that, “Finger 

impressions would seem to play absolutely no part in the identification of pensioners for the reason that no 

one appears able to take a legible thumb impression except by accident” (Rajaram 2016, 90). Third, 

comparing and verifying fingerprints required expertise: “One official wrote that their untrained eyes saw 

only ‘a bewildering mass of lineations’, not a distinct print that would reveal an individual’s essence” 

(Rajaram 2016, 85). Using fingerprinting had mixed results. By 1905, it seemed to have worked better in 

Bengal than in Bombay or Surat. Adding fingerprints to existing practices of pension disbursement was 

uneven. Identification and verification of pensioners continued to rely on descriptive anatomical rolls, date 

of birth, and at times, signature (Rajaram 2016, 84–90).  

Although fingerprinting began in the 1860s colonial India as a technique for civil identification, 

but it found its staunchest support in tracking recidivism in the 1890s. The experiments with modifying the 

French Bertillon system to create an anthropometric identification system for police records in the late 

1880s colonial India had crucial drawbacks. First, the physical bodily traits, such as eye color and skin 

pigmentation, measured by Bertillon system did not work very well in the colonial context. Second, it was 

again difficult to achieve consistency in measurements across operators (Cole 2001, 70–73; Sengoopta 

2003, 36). Fingerprinting, despite its own shortcomings, offered a plausible alternative, but for it to 

proliferate in criminal registration and beyond, a workable classification system was required to enable any 
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colonial officer to trace an individual set of fingerprints in any collection of fingerprint records. This system 

was developed in the Anthropometry Bureau of the Bengal police by 1897 through the joint work of Edward 

Henry, the Inspector General, and two of his subordinates, Azizul Haque and Hem Chandra Bose 

(Sengoopta 2003, 138–46). The ‘Henry System’, as it later came to called, was adopted by the New Scotland 

Yard in London in 1901 (Moenssens 1963, 87) and was extensively used globally before it began to be 

replaced by the Automated Fingerprint Identification System (AFIS) in the 1970s (Cole 2001, 251–58).  

Thumbprints from a scene of crime were successfully used for the first time in India to convict a 

suspect of robbery and murder in 1898 (Singha 2000, 180–81). This conviction was only possible because 

testimony of “experts” on fingerprints had already been legislatively recognized as a possible source of 

evidence in criminal investigations: 

The earliest reference to fingerprints in any legal report or legislative enactment appears 

to be that contained in the Act of 1899, amending the Indian Evidence Act, 1872, passed 

by the Government of India. Section 45 read: 

When the Court has to form an opinion upon a point of foreign law, or of science 

or art, or as to the identity of hand writing or finger impressions, the opinions 

upon that point of persons specially skilled in such foreign law, science or art, 

hand writing or finger impressions are relevant facts.  

Such persons are called experts (Moenssens 1963, 88).  

Despite its troubles, fingerprinting slowly became ingrained in most administrative activities of the colonial 

government (Singha 2000, 182–90). It was used to verify identity of Indian applicants for official 

employment and authenticate their service record, medical certificates, and receipt of government salaries 

and pensions. Census officials mandated the use of fingerprints to discipline the labor they employed and 

prevent reenrollment of dismissed persons. It also extended policing of ‘criminal tribes.’ With an 

amendment to the Criminal Tribes Act in 1911, “all adult males of registered criminal tribes—and in 

wandering communities this applied to boys over 12 years—could be fingerprinted and subjected to various 
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restrictions on their movement” (Singha 2000, 190). The army, however, was an exception to this norm. 

Although it did record fingerprints for disbursement of pensions, it abandoned its use for army recruitments 

in 1895 after appropriating it in 1891 because desertion was rare.  

Although the colonial government’s insistence on fingerprints was pervasive in administrative 

matters, matching the fingerprints provided to the ones on record was rare, even in court cases. In addition 

to the lack of available expertise to compare fingerprints, Radhika Singha, a scholar of modern Indian 

history, offers another explanation for its limited use:  

The real value of fingerprints was the idea that a permanent and undeniable impress of 

the body had been handed over to the state, or the employer. Recollecting this accession 

of power, the ability to retrace this moment of submission, the subject involved in these 

transactions would not even attempt to repudiate his identity or assume some other one. 

Under colonial government, even the literate often had to authenticate their signatures 

with a thumbprint or with fingerprints in official transactions (2000, 183, emphasis in 

original). 

The act of mandating colonial subjects to provide their fingerprints on official records was enough to 

administratively establish that they were who they claimed to be. There were, however, exceptions along 

racial lines for European women, officers, and specially exempted group of colonial subjects who were 

“well known by other means” (Singha 2000, 184). The selective application of the logic of individual as an 

imposter in fingerprint collection was further imbued with racism. The first flashpoint of conflict around it 

happened in 1900s when officials of the Indian Colonial Service brought fingerprinting to South Africa. In 

1906, the colonial administration in South Africa alleged widespread illegal immigration from India in 

Transvaal to implement a law mandating fingerprint registration of all Indian immigrants (Singha 2000, 

193–96). The emergence and recognition of Gandhi as an influential leader with a distinct anti-colonial 

political philosophy began with his international protests against this law. While initially in favor of 

fingerprinting, Gandhi progressively became disillusioned with it. He developed and adopted satyagraha 

(truth force) as a technique of civil resistance to fingerprinting. He “articulated a very powerful case that 
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the imposition of fingerprinting represented a violation of the sanctity of the Indian family, and, in 

particular, of the masculine honour of Indian men” (K. Breckenridge 2014, 23). Gandhi’s position on 

fingerprinting “killed off the development of the large-scale fingerprint identification schemes in India” (K. 

Breckenridge 2014, 19) as he increasingly became central to its independence movement.   

Fingerprinting, however, is only one of the many techniques of individual identity registration. The 

most common among them is building a civil registration system for recording births and deaths. In contrast 

to a fairly elaborate and regular all-India decennial census, “the registration of deaths and then births was 

much more incomplete and variable in quality across the different provinces” of colonial India (Gopinath 

2012, 318). Registration of deaths began before births and its initial focus was to gather data for sanitary 

reforms to control the spread of diseases. Berar was the first province to introduce registration of births in 

1866 and Bengal was the first province to pass a Births and Deaths Registration Act in 1873 (Padmanabha 

1980). With impetus on mitigating the unprecedented number of famine deaths, the Births, Deaths and 

Marriages Registration Act was passed for the whole of colonial India in 1888, but it only enacted voluntary 

registration of these events. The Act “had little impact on the level of registration as most Indians neither 

felt the need for such registration nor understood the practice” (Gopinath 2012, 309). While administrative 

rationales for making birth and death registration mandatory moved from sanitary reforms and famines in 

late nineteenth century to understanding Indian poverty in early twentieth century, voluntary registration 

remained the law of the land. Even in provinces where registration was made compulsory, such as in 1930s 

Bengal, the reporting remained incomplete. “The local revenue official stopped detailed investigation once 

registration was made legally compulsory and the people at large did not bother to register” (Gopinath 2012, 

310). Coverage of civil registration improved over time, but it was never complete. Birth certificates did 

not serve as “feeder documents” (Sadiq 2009, 79–80; see next section for further details) to certify identity.  

In this section, I presented a brief account of the history of identification practices in colonial India 

with two interrelated arguments. First, the colonial administration assumed as well as increasingly fixed the 

dominance of group identities such as caste and kin groupings as an organizing principle in matters of 



 

61 

governing India. Thus, various social and occupational aggregates served as uneven proxies for individual 

identity across various administrative practices. Second, registration of colonial subjects was deemed 

important and necessary only in situations where (and when) they were assumed to be imposters. These 

situations were resolved through piecemeal descriptive rolls of individual identity, which were distributed 

across different aspects of colonial administration, rather than building a universal identity registration 

system. Collecting fingerprints was effective against identity repudiation, but it remained difficult to 

consistently incorporate it into existing administrative practices. In the next section, I explore how 

identification practices from colonial India carry forward, change, and adapt over time in independent India.  

Identity in Swaraj (from 1947 to 2019) 

Race, class, [caste], and gender together served to define the subject-citizen in colonial 

India and the Indian subject overseas. Independence made the racial divide irrelevant, 

and while the formal marking of citizenship by class and gender was decisively eroded 

by universal adult suffrage, the practice of citizenship and indeed political participation 

itself continues to be marked […] by class, caste, and gender (Jayal 2013, 50). 

Identity in Swaraj (self-rule) is fundamentally rooted in the question of who gets to participate in ruling 

their self. Who is an Indian citizen? How does the Indian government identify them and enable them to 

participate in practices of swaraj? The broad consensus among scholars (Roy 2010; Jayal 2013; Sadiq 2009; 

Rodrigues 2008) demarcates two periods of distinctly different regimes of citizenship in independent India: 

First, starting in 1947 up until the 1980s of citizenship by birth (jus soli) and second, since the 1980s of 

citizenship by blood-based descent (jus sanguinis). In the initial and more inclusive jus soli regime, 

becoming enumerable was enough to claim citizenship. In the current more exclusive jus sanguinis regime, 

extensive documentation is required to prove citizenship by heredity.  

As acknowledged earlier, I do not focus on the question of how a person became a subject-citizen 

in colonial India or a citizen in independent India, rather I attend to how the Indian state (whether colonial 

or independent) was able to uniquely identify them. The starting quote of this section points to continuance 
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of class, caste, and gender of a person as defining characteristics of identifying them in independent India. 

They emerged in claims to group-differentiated citizenship as “remedies for majoritarianism, 

discrimination, and backwardness” (Jayal 2013, 227) in opposition to a universalist conception of 

citizenship, which asserts equal rights for all citizens. Making such claims inevitably raised the problem of 

“whether or not the relationship of the citizen to the state should be mediated by community” (Jayal 2013, 

203). The framers of the Indian constitution and the government attempted to solve this problem by creating 

a hybrid form of Indian citizenship that had one leg on the boat of universal citizenship and other on the 

boat of group-differentiated citizenship. Universal citizenship was “the default position; group-

differentiated citizenship was a temporary deviation, justified not by the purpose of giving these groups a 

voice in legislation, emphatically not for the representation of special interests, but for improving their 

condition of backwardness” (Jayal 2013, 253). However, in India’s evolution as a democracy, 

operationalization of and claims to group-differentiated citizenship has not been temporary. It has become 

a constitutive feature of state-citizen relationships (Jenkins 2003).   

I approach the question of unique identification by focusing on these two conflicting features of 

Indian citizenship separately; I start with universal and then move into group-differentiated citizenship. The 

initial work of the government in managing universal citizenship was centered on creating a variety of 

registers with details of people living in India. “The 1940s and 1950s—a period that straddled the colonial 

and the postcolonial—were a period of unprecedented documentation in terms of the scale and models of 

enumeration undertaken owing to the concurrent developments of [Second World] war, political dissidence, 

the Partition, and electoral preparation” (Sriraman 2018, 4–5). The most comprehensive among these efforts 

began in September 1947 with preparing the electoral rolls based on universal franchise of all adults above 

the age of twenty-one. This was followed by conducting the first census of independent India in 1951.  

The process of enumeration for electoral rolls was similar to the census. There were even 

discussions of combining the two processes, but the idea was dropped because “merging the two exercises 

would risk bringing politics into the census” and preparing the electoral rolls was a worthy exercise on its 
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own (Shani 2016, 88). While allowing for local variation, rolls were prepared “on a house-to-house basis, 

that is to say, an officer [was] deputed to visit each house for the purpose of preparing the register” (Shani 

2016, 93). Starting with the ration card (discussed later in this section), identity of a person was increasingly 

imbricated with stable residences and enumerable households in identification practices (Sriraman 2018, 

2–3). In other words, identity became intricately connected with residential address. Preparing electoral 

rolls relied on “house numbers given in the 1941 census. New buildings in electoral unit [were] given 

supplementary numbers” (Shani 2016, 93). The first draft of the electoral roll was prepared just before India 

adopted its constitution in 1950. “Indians became voters before they were citizens” (Shani 2018, 5). The 

final electoral rolls for 1951 elections constitutes the first identity register of India with 176 million voters 

above the age of 21 (Gopinath 2012, 316).  

Given the challenges of compiling an accurate electoral roll with continued growth of Indian 

population and the threat of double voting, the Election Commission of India adopted the use of indelible 

ink for elections in 1962 (Choudhary 2019). The ink, invented in India, was a low-tech solution to the 

problem of tackling election fraud. “An inked finger identifies a voter not just when she emerges from the 

polling station, but until the ink on her finger wears off” (Ferree et al. 2018, 1) and marks her identification 

by the state. This identification is not unique per se. It only served the function of identifying who has voted 

and who has not. Despite controversies over its use, the Election Commission has persisted with the use of 

indelible ink. Furthermore, it began efforts to issue Electoral Photo Identity Cards (EPIC) to all adults above 

the age of eighteen in 1993, “with a view to inject more authenticity into voter verification as the voter’s 

face could now be compared with her photograph” (Sriraman 2018, 205). In tracing the predecessors of 

Aadhaar, the UIDAI recognized EPIC as the first effort to “issue a universally accepted identity card to all 

residents” above the age of eighteen (UIDAI 2016a, 2). A recent 2019 report of the Election Commission 

noted that around 895 million voters (~99.36% of the eligible 900 million) had EPIC cards (ECI 2019).  

The government enacted the Census Act in 1948. The office of the Registrar General of India (RGI) 

in the Ministry of Home Affairs was instituted in May 1949 to conduct the census and collect population 
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statistics (RGI 2019a). The work of collecting Vital Statistics was transferred to RGI in 1960 (Gopinath 

2012, 314). It was subsequently also entrusted with implementation of Registration of Births and Deaths 

Act in 1969 (RGI 2019a). Census of 1951, the first under the supervision of newly instituted RGI, became 

the basis for preparing a National Register of Citizens (NRC) in Assam, a state in the northeast of India, 

facing emerging issues of illegal immigration from East Pakistan (now, Bangladesh). NRC was prepared 

by: 

copying out in registers the census documents containing information on relevant 

particulars of each and every person enumerated. Against each village, the NRC showed 

the houses or holdings in a serial order mentioning the number and names of persons 

staying therein. Further in respect of each individual, the father’s name or husband’s 

name, nationality, sex, age, means of livelihood or occupation etc. were indicated. 

These NRC registers were initially kept in the offices of [local administrators], but were 

later transferred to the Police in the early 1960s for facilitating verification of 

infiltrants/illegal immigrants (Government of Assam 2012, 7). 

The NRC in Assam was prepared by exempting Section 15 of the Census Act of 1948, which mandates 

that, “no person shall have a right to inspect any book, register or record made by a census-officer in the 

discharge of his duty [… and] no entry in any such book, register, record or schedule shall be admissible as 

evidence” (Government of India 1948, 12). It provided a precedent for a series of steps taken by the Indian 

government to issue Multi-purpose National Identity Cards (MNIC) to Indian residents in 2003 in response 

to the problem of illegal immigration. These steps included: a) a proposal for collection of information for 

MNIC with decennial census surveys of India under the supervision of the RGI; b) changes in the clauses 

(such as the Section 15 of the Census Act of 1948) that protected the privacy of respondents in the census 

to use it to build NRC for the whole country; and finally, c) amendment of the Citizenship Act of 1955 to 

make failure to register in respective Local Registers a punishable offence (Ramakumar 2010).  

Although the project was only implemented on a pilot-basis, the MNIC has been noted as the 

subsequent effort at issuing identity cards to all Indian residents by UIDAI after EPIC (UIDAI 2016a). The 
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data from 1951 NRC in Assam was also used in the subsequent work of updating the NRC in Assam 

between 2015 and 2019 (NRC Assam n.d.). Both EPIC for voters and the plans of issuing MNIC to every 

resident incorporated potential of comparing data recorded on the card with the data on electoral rolls and 

the NRC respectively, thus enabling identification of the voter/citizen by the Indian state. I will elaborate 

on how the plans for MNIC conflicted with Aadhaar’s implementation in the next chapter.     

Other efforts at documenting Indian residents include building a civil registration system to record 

births and deaths by the office of RGI. However, “the level and coverage of vital registration continued to 

deteriorate after independence” because of increasing population (Gopinath 2012, 314). A 1999 United 

Nations statistical report on Registration of Births and Deaths Act of India noted that “even after a span of 

30 years of implementation […] of this Act, the current statistics indicate registration figures as less as 55% 

of the births and 46% of the deaths. In terms of numbers, approximately 26 million births that take place in 

a year, out of which about 14 million only are registered” (UNSD 1999, 1). The statistics have not improved 

significantly since. UNICEF reported in 2013 that, “Nearly one in three unregistered children [of the world] 

live in India [71 out of the total of 229 million]. […] Among the 10 countries with the largest number of 

unregistered children, India has the most, by a wide margin”22 (UNICEF 2013, 14–16). The reasons for low 

levels of registration range from correlation with development indices of different states to lack of public 

awareness and demand for birth certificates. On one hand, better developed states fare better at maintaining 

a civil registration system. “The absence of development in turn impedes civil registration by a lack of 

public demand to be counted and allowing the local-level bureaucracy to remain complacent and negligent” 

(Gopinath 2012, 315). On the other hand, “Use of alternate documents, such as school leaving certificates, 

voters identity cards [EPIC], etc., as proof of date and place of birth is widespread. […] This has resulted 

in a sort of vicious circle—low registration is resulting from lack of demand for registration documents 

while registration documents are not insisted upon due to low level of registration” (UNSD 1999, 1). The 

lack of a robust registration system produces a compounding set of challenges.  

 
22 The next country on UNICEF’s list is Nigeria with 17 million unregistered children. 
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Kamal Sadiq (2009), a political scientist working on issues of immigration and citizenship in the 

developing world, notes that these challenges are further exacerbated by the separation of the process of 

registering birth from obtaining a birth certificate in many South Asian countries, including India. Birth 

registration involves recording information about the birth of a child: “age, name of parents, sex, location, 

physical weight or features etc.” (2009, 79). This record as state-issued birth certificate proving identity is 

available upon request. “The birth certificate is a feeder document, which is any document, paper or plastic, 

real or fake (but seemingly state authorized) that acts as a proof of identity, which then ‘feeds’ into the 

infrastructure of citizenship by giving access to other identity documents authorized by the state” (2009, 

79–80, emphasis in original). If the state does not make birth certificates mandatory for accessing services, 

such as education, healthcare, immunization, and registration of marriage, then citizens have little reason 

to obtain them. In India, the central government has only made birth certificates mandatory for school 

enrollment and many states “are a long way from” from implementing this policy (2009, 80). Over time, 

multiple documents issued by different government bodies have together served as proof of identity, age, 

and address in India (Sriraman 2018). There was no universalized feeder document to identify residents 

uniquely in India before Aadhaar (Aiyar 2017; UIDAI 2012c). Most ID documents were issued either to 

service group-differentiated Indian citizenship claims or by different departments of the government to 

identify an individual on a voluntary basis to conduct their own work such as issuing passports. Their use 

is only mandatory when required such as travelling globally, driving, filing income tax, etc.  

Moving onto group-differentiated Indian citizenship, “the imperatives of state building in colonial 

and postcolonial times may be more similar than is commonly assumed, and the Indian state’s colonial and 

contemporary impulses to categorize and record identities have been remarkably resilient” (Jenkins 2003, 

11). The independent Indian state has not only used some of the categories of social grouping from colonial 

times, but also developed reservation policies to target people falling in them. These policies, geared 

towards inclusion through affirmative action, mandate reservations in government offices, in university 

admissions, and in legislative bodies. They target citizen groups falling broadly in three categories:  



 

67 

• The Scheduled Caste category created by the colonial government in 1936 to provide special 

electoral representation to minority groups, including Dalits. The category was reenacted in 

independent India with the Scheduled Caste Order of 1950 to implement reservations.  

• The Scheduled Tribe category, which granted the status of protected minorities to tribal 

communities in the Government of India Act of 1935. This category was again later also recognized 

in the Indian Constitution for policy purposes including reservations.  

• The Other Backward Classes category created by the Indian Constitution to officially recognize 

other economically and socially disadvantaged castes or communities, which were not included in 

previous two categories. The list of communities falling within this category and the policies 

designed for them is currently overseen by the National Backward Classes Commission.  

Obtaining a caste certificate is a necessary eligibility criterion for reservations. It simultaneously serves the 

purpose of claiming affiliation with the social identity of a community and identification by the state. The 

effectiveness of reservation policies has remained a topic of open and continuous contestations in terms of 

how to identify and target such disadvantaged groups, whether these policies work, and how an individual 

citizen fits into these state-sanctioned categories (Jenkins 2003, 13–20). While group-differentiated 

citizenship claims were always imbricated with eligibility criteria for identification, the change in regimes 

for universal citizenship from jus soli to jus sanguinis has created similarly difficult challenges in 

determining Indian citizenship. In between universal and group-differentiated citizenship, practices of 

identifying residents of India are mired with debates over who to identify and how to identify them.  

The Public Distribution System (PDS) of subsidized food grains is an exemplar for illustrating 

these complexities of identification in India. It implemented a regime of ration cards as identity documents 

to identify who is eligible for subsidized food grains. Ration cards were “the first mass-scale ID introduced 

during colonial rule” (Sriraman 2018, 1) in response to managing scarcity of resources during the Second 

World War (1939-1945). The expansion of PDS in independent India “heralded a new genre and politics 
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of ID documents where entitlements came to be linked to stable residences and enumerable households” 

(Sriraman 2018, 2). Rather than the individual, ration cards were issued to the head of the household with 

an accounting of all members of the family during colonial times. The practice continued post-

independence, but not without initial debates on whether individual ration cards would be a better 

alternative. Tarangini Sriraman, a historian of identification practices in India, provides one explanation for 

the decision to stabilize the family norm: After the War, “with open market conditions persisting side by 

side with controlled distribution, the family ration card was a lesser administrative liability than the 

individual ration card. For one, it was easier and cheaper to issue cards to a family than to distribute an 

excess of documents to various individuals” (2011, 56).  

PDS has been redesigned several times since independence; it is the largest state-sponsored welfare 

program in India, both in terms of government expenditures and coverage of beneficiary families:          

Until the mid-1960s, the PDS was used mainly in urban areas as an emergency measure 

during times of inflation and shortages. Following the food crisis of the mid-1960s, the 

government of India decided that a subsidized rationing system was needed for all, and 

in the early 1970s the PDS was expanded and made universal. […] From the 1970s until 

1992, the PDS was uniformly implemented as a national universal program. […] After 

India adopted a program of structural adjustment in 1997, the TPDS [Targeted PDS] 

was introduced to target BPL [Below Poverty Line] households. In the late 1990s, 

unfavorable weather conditions resulted in chronic hunger in several parts of the 

country, despite surplus food grain stocks. To address those conditions, in 2001 the 

People’s Union for Civil Liberties filed a writ petition in the Supreme Court seeking 

legal enforcement of the right to food. Following a widespread grassroots and civil 

society campaign, the right to food was recognized with passage of the NFSA23 in 2013. 

[… The] Act was intended to alleviate hunger by establishing access to food as a legal 

right and providing highly subsidized food grain to roughly 70 percent of the Indian 

population (Bhattacharya, Falcao, and Puri 2018, 62–69).  

 
23 Acronym for National Food Security Act 



 

69 

As it evolved from being location-based to universal to its current targeted (group-differentiated) form, the 

PDS reflects the changing priorities of governing the Indian population. In its current targeted form, the 

last-mile delivery of subsidized food grains relies on issuing ration cards based on eligibility criteria set by 

the state governments to identify beneficiary families who are above and below poverty line (Bhattacharya, 

Falcao, and Puri 2018, 48). The document contains an account of all family members living in a household 

eligible for food entitlements and documents all purchases of subsidized food grains. It is used by poor and 

marginal communities not only to claim welfare, but also to protect themselves from harassment by police 

and other law enforcement officials and as proof of identity and residence in interacting with bureaucrats 

(Sadiq 2009, 84; Prasad-Aleyamma 2018). On the one hand, obtaining a ration card is relatively easy for 

families who fall into state-sanctioned category of enumerable households. It is difficult, and at times 

impossible, for others such as slum dwellers, migrant workers, nomadic communities, the homeless, and 

the transgendered (Sriraman 2018, 163–208; Sadiq 2009, 81–85; Pant 2005; MSJE Expert Committee 2014; 

Prasad-Aleyamma 2018). On the other hand, the government faces the challenge of having to consistently 

verify the authenticity of ration cards. In an interim adjudication of People’s Union for Civil Liberties vs. 

Union of India and Ors., the Supreme Court constituted Justice Wadhwa Committee to investigate issues 

with PDS. The committee noted that, “bogus/fake/ghost ration cards are in circulation in almost every state 

and it is a major source of diversion of precious PDS food grain” (Justice Wadhwa Committee 2012, 16).  

In the history of state-sponsored welfare programs, “the question, ‘how is a welfare claim pieced 

together’, cannot be separated from the question, ‘what resources [does the Indian state] have to identify 

people applying for benefits and entitlements’” (Sriraman 2018, xxxii). This history is inundated with 

challenges faced by welfare beneficiaries in securing identity documents such as a ration card and the state 

in detecting fraud and forgery in identifying beneficiaries through documents. On a broader note, a claim 

to welfare is simultaneously a claim to citizenship. After all, it is only citizens who can make a claim to 

welfare from their government. Thus, the question of how a citizenship claim is pieced together cannot be 

separated from the question of what resources does the Indian state have to identify citizens.  
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The ration card is the identity document that holds the workings of PDS together. Similarly, 

identification practices in India are historically founded on and held together through identity documents 

that certify recognition by the state. “Documentation has become fused with individual identity to create a 

distinctive feature of modern developing states [such as India]: your document is your identity” (Sadiq 

2009, 107, emphasis mine), albeit not without its own paradoxes:  

The relationship between documents and citizenship in post-Partition India inverts the 

standard expectation that it is the possession of citizenship that enables the acquisition 

of documents certifying it. Here, we have many cases in which the documents 

themselves are proffered as certifying and authenticating claims to citizenship […], with 

the courts deciding the value of these as proofs of Indian (or Pakistani) citizenship. […] 

It was only in the context of illegal migration from Bangladesh that the courts began to 

exhibit a more consistent cynicism about passports, arguing that an Indian passport may 

have been acquired by misrepresentation and fraud (Jayal 2013, 71).  

Sadiq illustrates this cynicism and inversion of the relationship between documents and citizenship by 

coining the term ‘documentary citizenship’: “The acquisition and possession of seemingly legal documents 

by illegal immigrants that ‘prove’ juridical membership in a state, a process through which citizenship 

status can be ascribed to a noncitizen” (2009, 109). Forged identity documents have increasingly become a 

resource to claim Indian citizenship. The state bureaucracy has slowly turned to accounting of citizens as 

imposters in its identification practices; identity documents remain suspect until proven otherwise. This 

approach remains in tension with the competing imperative of documenting all citizens, including rural and 

migrant poor who may not possess identity documents. Within this imperative of documenting everyone, 

individual identity could also be claimed through oral evidence in door-to-door government surveys. For 

example, the Registration of Births and Deaths Act of 1969 notes that “individuals can ‘give or cause to be 

given, either orally or in writing, according to the best of their knowledge and belief,’ their personal 

information during a census and other state-sponsored surveys” (as quoted in Sadiq 2009, 80). Stuck 

between competing imperatives of documenting all citizens and maintaining authenticity of documents, the 

Indian state has muddled along through time.     



 

71 

These troubles have also made their way to the courts, which are frequently called upon to 

adjudicate citizenship claims based on ID documents. After the Partition, the courts were initially 

sympathetic to claims of Indian citizenship even when the individual had overstayed their visas/permits (for 

example, Shabbir Hussain vs. State of Uttar Pradesh, 1951). They became ambivalent on the relationship 

between identity documents and citizenship over time. The Supreme Court, for example, has ruled on 

occasions that possession of a Pakistani passport was conclusive evidence of voluntary renunciation of 

Indian citizenship (Izhar Ahmad Khan vs. Union of India 1962). On other occasions, it also adjudicated 

that possession of a Pakistani passport does not imply renunciation of Indian citizenship (State of Andhra 

Pradesh vs. Abdul Khader 1961). As concerns of illegal immigration grew, courts began to adjudicate cases 

of citizenship claims with more consistent skepticism towards identity documents. For example, in 2008, 

the Delhi High Court in Razia Begum & Ors. vs. State & Ors., ruled that “Razia Begum had obtained an 

Indian passport in a third attempt, ‘on the basis of forged and fabricated documents and in collusion with 

the passport officials.’ Her ration card, election identity card [EPIC], and nationality certificate were 

similarly obtained through false documents” (Jayal 2013, 70).  

 Identity documents, however, were not the only method of identification brought to the courts. 

After fingerprints, DNA evidence came to the courts in Kerala in 1989 (I. Abraham 2018, 383). Although 

there is no specific legislation on DNA evidence, the process of using it in criminal proceedings relies the 

Indian Evidence Act of 187224 (S. C. Singh 2011, 213–14). It is treated as expert opinion by the courts. The 

1989 court case in Kerala High Court (Kunhiraman vs. Manoj 1991), however, was not a criminal case. It 

dealt with a paternity claim. Although the courts have over time become stricter in using DNA evidence in 

adjudicating paternity disputes citing right to privacy concerns (Goutam Kundu vs. State of West Bengal 

and Anr. 1993), DNA is “widely accepted in criminal proceedings” (S. C. Singh 2011, 217).  

 
24 I introduced this Act in the previous section as the earliest reference to fingerprints in any legislative enactment. 

The Act deals with admissibility of expert opinions. 
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India currently does not have a national DNA database, but the government initiated the process 

by drafting the DNA Profiling Bill in 2007 (Menon 2010). The Bill raised controversies of its own, 

including concerns over protecting privacy of citizens, which are beyond the scope of this chapter (refer 

Law Commission of India 2017 for an overview). The government has submitted the DNA Technology 

(Use and Application) Regulation Bill, a revised version of the previous bill, to the Parliament in 2019. 

This DNA Bill not only regulates DNA testing in criminal proceedings, but also in civil matters, including 

“the establishment of individual identity” (PRS India 2018). This bill is a continuation of the state’s work 

in expanding collection of personal data of residents suspected of a crime, while simultaneously limiting 

the ways and means for them to exercise control over their data. It is also a suitable end to histories of 

identification practices for this section as debates over this bill are happening in post-Aadhaar India. In the 

next chapter, I will elaborate on the work of fitting Aadhaar into this labyrinth of identification practices.  

Fixing Identity 

These histories of identification practices have often been interpreted as the continued development and 

extension of “the state’s long standing fantasy of having the entire population represented in a single 

database” (I. Abraham 2018, 385). Building this comprehensive database or register has increasingly relied 

on “the application of forensic technologies to the body to establish identity unequivocally” (I. Abraham 

2018, 387). This application is not limited to confines of the judiciary, rather it has moved into every aspect 

of governance requiring identification. A civil rights activist resisting Aadhaar extends this interpretation 

to argue that, “creating database containing biometrics is a giant leap towards authoritarian control by data 

mining companies. It turns citizens into subjects and suspected criminals, who can be kept under leash by 

control over sensitive data” (Krishna 2013). The use of biometrics in identification practices, in effect, 

criminalizes the population registered on it (I. Abraham 2018; Krishna 2013; Sen 2015).  

This critique of using the citizen body as a site of intervention in identification practices is valuable 

in unpacking the bureaucratic treatment of citizens as imposters (or “suspected criminals”). However, I 
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argue that it often overlooks the work done by residents and state actors together to sustain identification. 

On the state’s side, I have shown that a complex “knot” (Jackson, Gillespie, and Payette 2014) of technical, 

administrative, legal, and policy fixes have mutually shaped the trajectory of identification practices in 

India. The technical fixes range from using stamp papers to forensic technologies, such as fingerprinting 

and DNA profiling, to establish individual identity. The administrative fixes span from changing categories 

of enumeration in the census to relying on residential address as a marker of individual identity. The legal 

fixes have involved allowing voluntary disclosure of identity through written records of personal memory 

and oral evidence under penalty of perjury to adjudicating the veracity of identity documents in claims to 

citizenship. Finally, the policy fixes have moved from instituting the decennial census and registration of 

births and deaths to treading the fine balance between competing imperatives of universal and group-

differentiated citizenship in identification. On the resident’s side, I have illustrated not only the challenges 

of aligning with these fixes, but also the efforts to subvert them. I argue that these challenges in alignment 

and efforts at subversion incrementally engender a new serially linked array of fixes; the cycle continues.  

Aadhaar is a new solution in line with these cycles, rather than a break away from it. Many of the 

design and implementation decisions around Aadhaar are deeply informed by this history of fixing 

individual identity in India. Aadhaar was geared towards universal identification in response to the lack of 

an identity document that covers the entire Indian population. It was imagined as a digital biometrics-based 

identity to mitigate increasing doubts around veracity of paper-based identity documents in independent 

India. Despite this focus on the digital, Aadhaar has continued with the tradition of imbricating identity of 

a resident with their residential address. Residential address is a mandatory data field during enrollment 

and it often becomes one of the eligibility conditions during seeding of Aadhaar numbers into welfare 

databases. Aadhaar, in and of itself, is not enough to claim Indian citizenship, rather it is added to ever-

expanding list of eligibility conditions to become a citizen, which have their own histories. Much like the 

Indian state straddling between the universal and group-differentiated citizenship, Aadhaar provides 

universal identity but has also increasingly become a bureaucratic resource to target specific citizen groups.    
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By outlining the histories of identification practices in India over a span of 200 years in this chapter, 

I have shown that the question of citizenship cannot be separated from fixes available to the state as 

solutions to various domain-specific problems of identifying citizens. These fixes need to hold their 

legitimacy and complement other fixes in different domains25 of state governance to practically accomplish 

the infrastructure of citizenship. These fixes not only standardize identification practices for the foreseeable 

future, but also engender a variety of operational challenges and debates over their efficacy in achieving 

identification. For example, fingerprints were used in colonial India for distribution of pensions to 

administratively fix the problem of the inadequacy of descriptive rolls in detecting fraud. However, using 

fingerprints required technically fixing the process of comparing fingerprints in administering pensions. In 

the relative absence of expertise, fingerprints were unevenly appropriated in pension distribution.  

Re-invoking the metaphor of a good stone wall (Lampland and Star 2009), identification is resolved 

for all practical purposes through an imbrication of these serially-linked fixes across domains of state 

governance. This imbrication also produces new problems that need fixing. For example, the use of paper-

based IDs engendered the problem of forgery and fraud (Sadiq 2009). In resolving these problems, Aadhaar 

must also align with these fixes and sustain the existing relationships between them. Infrastructuring new 

fixes as solutions to these emergent problems also incorporates processes of maintaining the serial links 

between already available fixes. Up until now, I have chosen not to explicitly demarcate the serial links 

between these fixes. Given the diversity of identification practices in India across a long period of time, 

illustrating these serial links was outside this chapter’s scope. The next chapter has a much narrower focus 

where I narrate the history of Aadhaar. It is an exploration of the work of the Indian state in organizing for 

biometrics-based identification practices and the work of residents in aligning with or resisting them. In 

narrating this history, I map the scale and meaning of a subset of these serially linked fixes that have and 

will shape identification practices in India for years to come.  

  

 
25 I have investigated four domains of state governance in this chapter: technology, administration, policy, and law.  
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#3: A History of Infrastructuring Aadhaar 

While a history of infrastructuring Aadhaar cannot be separated from the histories of infrastructuring 

identification practices in India, I have analytically separated them with two objectives. First, the previous 

chapter was focused on illustrating the fixes in different domains of governance that make up practices of 

identification. It did not show how these fixes were serially linked with one another. Part of my work in 

this chapter is to highlight the serial links between these fixes to infrastructure Aadhaar. Second, this chapter 

also serves the purpose of mapping the evolution of the controversy over Aadhaar. I show how the absence 

of a statute to grant UIDAI the authority to collect biometric data from Indian residents up until 2016, and 

the Public Interest Litigations (PILs)26 in the Supreme Court to over constitutionality of Aadhaar, which 

ended in 2018, produced a diversity of debates over and challenges in its implementation and appropriation. 

These challenges and debates were the backdrop against which I conducted field research on everyday 

experiences of living with Aadhaar between 2015 and 2018. They provide the context of the field stories I 

narrate in the chapters that follow.   

Conversations over Aadhaar began in 2006. These conversations were happening in a time, when 

India had witnessed an “extraordinary growth of the Indian software industry: between 1995 and 2000, 

software sales grew at a compound rate of over 50 percent”27 (Athreye 2005, 7). The industry was 

predominated by export sales of customized software services specializing in relatively low-value activities 

such as maintaining data/legacy systems; its growth led by domestic rather than foreign firms (Athreye 

2005, 9–10). While IT from India was gaining global recognition, IT for India was lagging behind, 

especially in the context of governance. As a 2011 report on the National e-Governance Plan noted, “India 

 
26 The reputation of Indian courts for innovation in jurisprudence and as guardians of public interest including the 

rights of the disadvantaged and rural poor is largely based on the mechanism of PIL, which was instituted to extend 

Indian citizens’ access to justice. “PIL or ‘social action litigation,’ as some call it, originated in the late 1970s when 

the judiciary, aiming to recapture popular support after its complicity in Indira Gandhi’s declaration of emergency 

rule, encouraged litigation concerning the interests of the poor and marginalized, and to do so loosened rules and 

traditions related to standing, case filing, the adversarial process, and judicial remedies” (Gauri, 2009, p. 2). 
27 Y2K-related projects played a crucial role in this growth (N. Kumar 2001).  
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has a very strong presence in the IT sector globally, yet the benefits of the IT revolution have not truly 

percolated into the everyday life of the common man, particularly in rural areas” (National e-Governance 

Division 2011, 7). Aadhaar was one of the 27 Mission Mode Projects under the National e-Governance 

Plan to “make all Government services accessible to the common man in his locality through common 

service delivery outlets and ensure efficiency, transparency and reliability of such services at affordable 

costs to realize the basic needs of the common man” (National e-Governance Division 2011, 7).  

 At the same time, with the proliferation of a variety of identity documents susceptible to forgery, 

India was struggling with “enforcement of customer due diligence by financial institutions” (Aiyar 2017, 

6). The illicit funding of the 11 September 2001 terrorist attacks in New York prompted the United States 

government to revive the Financial Action Task Force set up in 1989 “to combat money laundering, terror 

financing, and threats to the global financial architecture” (Aiyar 2017, 7). To compete in global markets 

and align with the standards for financial transactions set by this Task Force, the Indian government passed 

the Prevention of Money Laundering Act and notified it in 2005. Crucial to India’s success in implementing 

provisions of the Act was “a system of knowing the customer” (Aiyar 2017, 7). These imperatives were the 

emerging conditions for investments in a biometrics-based national identification infrastructure.  

In the sections that follow, I begin with elaborating further on these emerging conditions by 

situating Aadhaar as a technical fix for both national and social security concerns in the first section. Starting 

from the second section, I narrate the history of Aadhaar as a series of interlinked technical, legal, policy, 

and administrative fixes. I begin with showing how the absence of a policy fix to grant Unique Identification 

Authority of India (UIDAI) the status of a statutory body, approved by the parliament, to collect biometric 

data from Indian residents, created a plethora of issues in the implementation of Aadhaar. I follow a 

diversity of administrative fixes to circumvent the absence of this policy fix and use Aadhaar for a variety 

of government schemes while simultaneously defending these fixes in the Supreme Court. In narrating this 

history, I work on two fronts: first, investigating the work of the government and second, the work of the 

courts. In order to remain chronological, I will proceed on both fronts simultaneously and show how they 
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are deeply imbricated into one another. After the passage of the Aadhaar Bill in 2016, which marked the 

end of the period when UIDAI operated without statutory authority, I focus the legal fixes orchestrated by 

the Supreme Court to legitimize constitutionality of the project. To conclude my historical narrative on 

Aadhaar, I elaborate on a few more additional developments in administrative fixes that have shaped the 

appropriation of Aadhaar in national and social security contexts since the Supreme Court’s final verdict in 

2018. In the concluding section of this chapter, I discuss how these fixes build on each other and offer 

insights complexity of appropriating Aadhaar in matters of Indian governance.  

Situating Aadhaar in National Security Concerns (from 1999 to 2009) 

Conversations on unique identification of Indian citizens began when the center-right National Democratic 

Alliance (NDA) government headed by Bharatiya Janta Party (BJP) and Prime Minister Atal Bihari 

Vajpayee was in power between 1999 and 2004. In 1999, an armed conflict took place between India and 

Pakistan in the border areas of Kashmir, specifically, in the Kargil district and other areas along the Line 

of Control.28 The Kargil Review Committee, set up in the aftermath of this war, recommended that 

“immediate steps were needed to issue ID Cards to villagers in border districts, pending its extension to 

other parts of the country” (as cited in Ramakumar 2010, 155). Apart from regions on the border of India 

and Pakistan, the committee also identified the North East, Sikkim and parts of West Bengal, which 

collectively share international borders with China, Myanmar, Bangladesh and Bhutan as other regions 

where such ID cards might be necessary (Ramanathan 2013e).  

Based on these findings, a group of ministers submitted a report on Reforming the National Security 

System to the government in 2001. This report noted, “Illegal migration has assumed serious proportions. 

There should be compulsory registration of citizens and non-citizens living in India. This will facilitate 

preparation of a national register of citizens. All citizens should be given a Multi-purpose National Identity 

 
28 The Line of Control refers to the geographic demarcation between India and Pakistan-controlled territories of 

Jammu and Kashmir after the Indo-Pakistan war of 1971. Although the line is not a legally recognized international 

boundary, it serves as the de facto border between India and Pakistan in the area.   
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Card (MNIC) and non-citizens should be issued identity cards of a different colour and design” (as cited in 

Ramakumar 2010, 155–56). In the same year, report of the National Statistical Commission, headed by Dr. 

C. Rangarajan, set up to revitalize the quality of data produced by the Indian Statistical System argued that: 

Many developed countries and an increasing number of developing countries, including 

China, have databases of their citizens while also providing for each adult individual 

citizen of the country a unique identification number. Such a unique identification 

number assigned to a citizen would be a proof of his/her identity for a variety of 

purposes. The major advantage is that all this can be taken care of by simply producing 

citizen identity card as a proof of individual identity. […] So far there has not been any 

attempt whatsoever [in India] to standardise a format of citizen’s database, which can 

link the information available for each citizen from different sources and analyse this 

according to the needs and project a comprehensive picture of the human resources in 

the country.  

[…] A centralised database of the citizens of the country with a system of issuing a 

unique identification number/card has several potential benefits to its citizens and will 

improve the efficiency of administration. The project, if implemented, will have 

obvious benefits to the statistical system (Rangarajan Commission 2011). 

These reports supported the institution of MNIC and building the National Register of Citizens (NRC). The 

pilot projects for issuing MNIC began in 2003 in 20 districts across 12 states and Delhi. These pilot projects 

were successfully completed on 31 March 2009 with the issue of 130 thousand MNIC cards (National e-

Governance Division 2011).  

 Differentiating a citizen from a non-citizen emerged as a complicated problem during these pilot 

projects. The government decided to tackle it “in a phased manner” (National e-Governance Division 2011, 

71). The solution was “to create a National Population Register (NPR) of all the usual residents in the 

country by collecting information on specific characteristics of each individual along with their 

photographs, finger biometrics and iris [scans]” (National e-Governance Division 2011, 71). The NPR was 

conceptualized to align with the ongoing discussions and efforts to build Aadhaar since 2006. Recourse to 
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biometrics (photographs, fingerprints, and iris scans) in its design was a technical fix to the problem of 

uniquely establishing identity of residents who can later be categorized as citizens “in a phased manner.” 

Embedded in national security imperatives, NPR was projected as the groundwork for building the NRC.   

Situating Aadhaar in Social Security Concerns (from 2006 to 2010) 

With the first center-left United Progressive Alliance (UPA-I) headed by Indian National Congress (INC) 

and Prime Minister Manmohan Singh coming to power in the center from 2004 to 2009, the plans for MNIC 

and NPR transformed significantly (Ramakumar 2010). This transformation was shaped deeply by 

conversations over Aadhaar. In 2006, the Department of Electronics and Information Technology within 

the Ministry of Communications and Information Technology, conceptualized a scheme for assigning 

Unique ID (UID) for Below-Poverty Line (BPL) families. This UID project was officially named Aadhaar 

in 201029 (PTI 2010). Aadhaar was initially conceptualized along the imperative of social security to create 

a database of BPL Indian residents. This scheme was later expanded to encompass data on every Indian 

resident with the aim of setting up a single system of identifying and authenticating a person’s claim to 

government services, instead of every government department coming up with their own procedures 

(Hirwade 2012). “Simultaneously, it would also ensure that links to more and more identity based databases 

are created by inclusion of the UID [Aadhaar] number in their databases” (PSCoF 2011, 11). These 

discussions on UID for BPL families were happening in conjunction with the pilot projects for issuing 

MNIC and conversations on building NPR. Both projects, NPR and Aadhaar, ultimately required the 

creation of a database of Indian residents. In 2007, the government decided look into the possibility of 

collating30 them (PSCoF 2011, 9) while remaining separate projects.  

The government constituted the Unique Identification Authority of India (UIDAI) on 28 January 

2009 under the chairmanship of Nandan Nilekani by an executive notification to begin work on Aadhaar 

 
29 Most government documents from the period use the ‘UID number’ and ‘Aadhaar number’, and the ‘UID database’ 

and ‘Aadhaar database’ interchangeably. 
30 Collation refers to determining rules to sort and compare data in database systems. 
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(EGoM 2009). It postponed the “decision on investing it with statutory authority” and “anchored it in the 

Planning Commission for five year after which a view would be taken as to where the UIDAI would be 

located within Government” (PSCoF 2011, 10). Among the responsibilities outlined by the notification 

(EGoM 2009), the UIDAI will: a) plan, implement, and own the Aadhaar database; b) define the processes 

for interlinking Aadhaar with partner databases, for example, seeding the PDS database of beneficiaries 

with Aadhaar numbers; c) ensure standardization of data elements used for collation and correlation of 

Aadhaar with partner databases; and d) take necessary steps to collate NPR with the Aadhaar database. The 

responsibilities of UIDAI did not cover the actual collection of biometric data. Rather UIDAI’s mandate 

was to standardize the process of collecting resident data, process it after collection, and finally, own the 

data. The thrust of UIDAI’s work was on seeding Aadhaar numbers into partner databases to deduplicate 

their records. The technical fix of biometrics to create a centralized database of the entire Indian population 

de novo laid the foundation of administrative fixes in organizing for national and social security.   

Absence of a Policy Fix (from 2010 to 2016) 

Manmohan Singh continued as Prime Minister in the central government formed by the second Congress-

led United Progressive Alliance (UPA-II) between 2009 and 2014. During this term, the UPA-II 

government introduced The National Identification Authority of India (NIDAI) Bill in December 2010 to 

grant UIDAI statutory authority to collect and store biometric data of Indian residents. The Bill was referred 

to the Standing Committee on Finance comprising members of both Houses of the Parliament and 

representatives from all political parties for further examination. In its report on the Bill, the Standing 

Committee paid specific attention to the legal foundation of UIDAI’s ongoing work of issuing Aadhaar 

numbers from September 2010 under executive authority of the government. By November 2010, Aadhaar 

had already enrolled 100,000 residents (UIDAI 2010c). Since the NIDAI Bill was then under consideration, 

the implementation of its provisions—collection of resident data, issuing Aadhaar numbers, and using 

government resources to fund the project—seemed to be “a clear circumvention of Parliament” (PSCoF 

2011, 11). The legal authority of UIDAI to deal with issues of security and confidentiality of resident data 



 

81 

and grievance redressal in case of a security breach or other Aadhaar-related offenses was also questionable. 

The government in response argued: 

It is a settled position that powers of the Executive are co-extensive with the legislative 

power of the Government and that the Government is not debarred from exercising its 

executive power in the areas which are not regulated by specific legislation. [… Up 

until] the time such legislation is framed the Authority can continue to function under 

the executive order issued by the Government and the scheme that may be prepared by 

the UIDAI. […] The UIDAI has not faced issues such as breach of security and 

confidentiality, manipulation of biometrics, unauthorized access to the CIDR31 or other 

related offences since its inception. […] Till the time Parliament passes the Bill, these 

matters will be covered by the relevant laws (PSCoF 2011, 12).  

The Attorney-General further specified that, “the power of Executive is clear and there is no question of 

circumventing Parliament or the Executive becoming a substitute of Parliament. On the contrary, what is 

sought to be done is to achieve a seamless transition of the authority from an executive authority into a 

statutory authority, [… which] underlines the supremacy of Parliament” (PSCoF 2011, 12). There is general 

agreement even among legal experts who have opposed the Aadhaar project that the executive power of the 

government is co-extensive with the legislative power of the government. However, they challenged the 

government’s reasoning in operationalizing UIDAI before enacting the NIDAI Bill. Usha Ramanathan, an 

Indian legal expert working on the jurisprudence of law, poverty, and rights, in her post-evidence reply to 

the Standing Committee argued: 

While the executive power of the Union [of India], and of the States [within India], is 

co-extensive with the legislative power of the Union [Parliament] and the States [State 

Legislative Assemblies], this is a provision that sets out the limits of the power. These 

are not provisions that are meant to make Parliament, or the legislatures, redundant. 

While executive power cannot extend beyond the legislative power of the Union and 

 
31 Central Identities Data Repository (CIDR) is “a centralised database in one or more locations containing all Aadhaar 

numbers issued to Aadhaar number holders along with the corresponding demographic information and biometric 

information of such individuals and other information related thereto” (UIDAI 2019e). For the sake of clarity, I have 

addressed CIDR as the Aadhaar database throughout this dissertation. 
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the States, Parliament and the legislatures can, and routinely do, set out the terms on 

which the executive is to function. […] It is a plain misconception to think that the 

executive can do what it pleases, including in relation to infringing constitutional rights 

and protections for the reason that Parliament and legislatures have the power to make 

law on the subject (PSCoF 2011, 13). 

While the Standing Committee continued its work, Aadhaar enrollment continued. They reached one 

million by January 2011 (UIDAI 2011b). In December 2011, the Standing Committee found the NIDAI 

Bill defective on several grounds and sent it back to the drawing board. Several of the committee’s 

objections to and recommendations for the Bill listed below (PSCoF 2011, 28–35) formed the initial ground 

for the filing PILs against Aadhaar: 

1. The NIDAI Bill entitles every resident to an Aadhaar number, which enables illegal immigrants 

and residents who are not Indian citizens to secure an Aadhaar number.  

2. The UID scheme does not have any clear objectives and the specifics of many aspects of the project: 

the purpose of the Aadhaar database, specification of data collection methods, and the overlap of 

Aadhaar and NPR have been left to be sorted out during implementation.  

3. The collection of biometric information from Indian residents required further amendment of the 

Citizenship Act, 1955 as well as the Citizenship Rules, 2003. 

4. There were emerging issues with maintaining privacy and security of resident data. The Standing 

Committee felt that the national data protection law32 was a prerequisite for a parliamentary 

discussion on the NIDAI Bill.  

Petitioners who filed PILs against Aadhaar drew on these objections extensively in their petitions. The 

government was finally able to grant statutory authority to UIDAI in 2016 by enacting The Aadhaar 

 
32 The Parliament has not enacted a law for data protection in India up until now. Discussions on such a law are 

ongoing. Most of the legal framework around data protection is embedded in Information Technology Act 2000 (IT 

Act) and The Information Technology (Reasonable Security Practices and Procedures and Sensitive Personal Data or 

Information) Rules 2011 (IT Rules). 
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(Targeted Delivery of Financial and Other Subsidies, Benefits and Services) Bill. I discuss the PILs in the 

forthcoming subsection and the Aadhaar Bill in a separate section of this chapter. For now, between 

September 2010 when UIDAI began collecting resident data and March 2016 when the Aadhaar Bill was 

enacted, the UIDAI remained an executive authority. Operating without the policy fix of a statute opened 

the Pandora’s Box of legal complications for UIDAI in implementing Aadhaar. 

The Uncertainties of Biometrics as a Technical Fix  

I have noted in the previous chapters how biometrics-based records are used as a technique to combat 

corruption, forgery, and falsification in record keeping for identification. Right from the initial claims of 

UIDAI (UIDAI 2012c) to illustration of “documentary citizenship” (Sadiq 2009), basic demographic data 

on Indian citizens was presumed to be insufficient in achieving unique identification. However, the question 

of reliability of biometrics was also contentious. Along these lines, solely capturing fingerprints for de-

duplication purposes was also deemed as insufficient. Fingerprints had to be combined with iris scans 

(UIDAI Committee on Biometrics 2009). In its 2012 report on the Role of Biometrics Technology in 

Aadhaar Enrolment, the UIDAI provided results of the performance of their enrollment system based on 

database size of 84 million records (UIDAI 2012c). The UIDAI enumerated problems encountered during 

enrollment in three categories (2012c, 4):  

1. Biometric failure to enroll rate (0.14%). UIDAI enumerated two ways of dealing with these 

exceptions. First, de-duplication using demographic data and second, manual checks for fraud.  

2. False positive identification rate (0.057%) which happens when the de-duplication procedure 

matches an existing record to a new unique record leading to a denial of enrollment. Again, the 

UIDAI specified that they have “a manual adjudication team that reviews and resolves these cases” 

(2012c, 4).  

3. False negative identification rate (0.035%) which happens when the de-duplication procedure 

cannot match an existing record to a resubmitted record leading to a duplicate enrollment entry. 
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The UIDAI assured that eventually this rate would be statistically insignificant: “Given that 

currently approximately 0.5% of enrolments are duplicate submissions, only a few thousand 

duplicate Aadhaars would possibly be issued when the entire country of 120 crores [1.2 billion] is 

enrolled” (2012c, 4). 

Ultimately, the report stated that, “The analysis resulting from such a large data set [84 million records] is 

empirically repeatable and statistically accurate. […] The UIDAI is now capable of measuring the 

accuracy, performance, and scalability of the actual production system, which is already among the largest 

in the world. The results lay to rest unfounded claims that the underlying technology is untested, unreliable 

and based on unproven assumptions” (UIDAI 2012c, 4, emphasis in original). The format in which these 

numbers are (re)presented is significant. For example, in the current population of more than 1.3 billion, a 

0.14% biometric failure to enroll would translate into challenges faced by approximately 1.8 million 

residents at the scale of the whole country. Managing perception of numbers at scale has been instrumental 

in claiming legitimacy for using biometrics for unique identification. 

Objections to these claims are centered on changes in biometric modalities over time. For example, 

Ramanathan pointed out that, “The millions working in agriculture, construction workers, manual workers 

would have their fingerprints worn down. Corneal scars, corneal blindness, cataract resulting from 

nutritional deficiencies and prolonged exposure to sunlight and ultraviolet rays were likely to jeopardise 

iris data” (Ramanathan 2013b). She also quoted a UIDAI official who believed that “issuing a unique 

identity will not be a major problem. But authentication will be, because fingerprint is the basic mode of 

authentication” (Ramanathan 2013a). Furthermore, research on the error rates due to template aging 

effect—aging or time-related changes in biometric modalities such as irises—reveals that there is “clear 

and consistent evidence of a template aging effect that is noticeable at one year and that increases with 

increasing time lapse” (Fenker and Bowyer 2012, 45). Continued research on template aging effect has 

challenged widely accepted assumptions of immutability of biometrics over a person’s life (Fairhurst, 

Erbilek, and Costa-Abreu 2015).   
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Commenting on the debate over uncertainty of biometrics, Nilekani, the chairman of UIDAI at that 

time, argued that, “Nobody has done this [use biometrics at this scale] before, so we are going to find out 

soon whether it will work or not” (Nilekani 2013). The debate over this uncertainty created conditions for 

a rhetorical claim that Aadhaar project is a large-scale experiment on reliability of biometrics being 

conducted on Indian population.33 Using biometrics “is an experiment. Even if it fails, biometric companies 

would have made their money, systems would have been re-engineered and the numbers seeded, and 

databases would have been created” (Ramanathan 2013b). This argument was not just limited to opponents 

of Aadhaar; it became a point of contention in hopes of collating the National Population Register (NPR) 

and the Aadhaar database and the court cases against the project.  

Administrative fixes to Collate NPR and Aadhaar 

After the Kargil War, the Citizenship Act of 1955 was amended in 2003 along with addition of the 

Citizenship Rules for Registration of Citizens and Issue of National Identity Cards (Government of India 

2011). These rules assigned the Registrar General of India (RGI) the responsibility of building the National 

Register of Citizens (NRC). Since ascertaining citizenship was challenging, the government decided to 

build a National Population Register (NPR) of all ‘usual residents’, not just citizens. The RGI was mandated 

to conduct “house-to-house enumeration” (Government of India 2011, 77) for NPR. It conducted this work 

along with the 2011 census (RGI 2011, 1). Table 1 lists demographic data parameters collected for NPR:  

1. Name of the person  6. Sex 11. Present address of usual residence 

2. Relationship to head 7. Date of birth 12. Duration of stay at present address 

3. Father's name 8. Marital status 13. Permanent residential address 

4. Mother's name 9. Place of birth 14. Occupation/ Activity 

5. Spouse's name 10. Nationality as declared 15. Educational qualification 

Table 1: Data parameters on demographic information for building NPR (RGI 2011) 

 
33 Adding to this rhetorical claim, Hans Verghese Mathews, a fellow at the Center for Internet and Society, Bengaluru, 

has statistically critiqued the UIDAI’s performance report (2012c), focusing specifically on the projected accuracy of 

biometric identification. He argued that the proportion of Indian population that will experience the problem of false 

positives is too high and Aadhaar will “badly fail to uniquely identify individuals” (Mathews 2016, 78).  
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However, collecting biometric details from residents—whether for the NPR or Aadhaar—had not been 

legislatively sanctioned by the Parliament at the time. The Standing Committee reviewing the NIDAI Bill 

had observed that, “The collection of biometric information and its linkage with personal information of 

individuals without amendment to the Citizenship Act, 1955 as well as the Citizenship […] Rules, 2003, 

appears to be beyond the scope of subordinate legislation [the NIDAI Bill], which needs to be examined in 

detail by Parliament” (2011, 30). Extending this observation, Ramanathan argued that it is well within a 

resident’s right to resist the collection of biometrics details for NPR: “Biometrics is not in the Rules. There 

is no law that requires any person to give their biometrics to the NPR enroller. In any event, and at the least, 

no resident/citizen can be compelled to part with their biometrics as part of the NPR exercise. Refusal to 

give biometrics cannot, then, attract any legal consequences” (Ramanathan 2013e).  

Circumventing this problem, the UIDAI administratively fixed Aadhaar enrollment as voluntary. 

On one hand, the NPR required mandatory enrollment with possible penalties on failure to register. On the 

other hand, Aadhaar was promoted as a voluntary government scheme; it was a new way to avail social 

welfare and achieve financial inclusion (UIDAI 2010b). The UIDAI outsourced the work of enrollment to 

“Registrars”: public and private institutions such as central and state welfare departments and banks who 

were already providing services to residents and partnered with the UIDAI to collect data for Aadhaar 

enrollment. “Registrars will process UID applications and connect to the [Aadhaar database] to de-duplicate 

resident information and receive UID numbers. These Registrars can either be enrollers, or will appoint 

agencies as enrollers, who will interface with people seeking UID numbers” (UIDAI 2010b, 2). Registrars 

were offered significant flexibility in determining the parameters of their data collection. UIDAI required 

biometric data (face, fingerprints, and irises) and demographic data on only four parameters (name, date of 

birth, gender, and residential address). Registrars were free to expand on demographic parameters for their 

own requirements34 (UIDAI 2010b).  

 
34 Later in 2015, in a conversation, Vivek, one of the members of Aadhaar’s design team, pointed out that letting 

registrars collect more information during enrollment did not work as planned because UIDAI had no control over the 

data collected. Initially registrars could collect enrollment data while collecting other data for their own services (such 
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This flexibility was strategically valuable in collating NPR with Aadhaar. In March 2011, the 

Registrar General of India (RGI) entered into a Memorandum of Understanding (MoU) with the UIDAI to 

become a Registrar. With this MoU, it could collect information on the fifteen data parameters listed above 

to build the NPR, while simultaneously continue with voluntary collection of biometric information for 

Aadhaar enrollment. After data collection, resident records were planned to be de-duplicated using the 

biometric data collected to build the Aadhaar database. There was slippage between the voluntary and 

mandatory nature of Aadhaar and NPR respectively. On one hand, imbrication of Aadhaar with de-

duplication of NPR records made it mandatory by extension. On the other hand, the voluntary nature of 

Aadhaar enabled the legally contentious collection of biometric data to build NPR. Collection of biometric 

information only became legally feasible within the role of RGI as a Registrar for UIDAI.  

However, within couple of months of signing the MoU, the uncertainty over use of biometrics in 

deduplicating records became a contentious issue. “In November 2011, there were reports of disquiet in the 

Home Ministry that the biometric enrollment did not meet security criteria” (Ramanathan 2013e). Nilekani 

argued in response that the data was “collected ‘as per accepted procedure’” (Ramanathan 2013e). In 

January 2012, the differences escalated with the Home Ministry arguing that “the UIDAI’s collection of 

biometrics was ‘fraught with security risks’35” (Ramanathan 2013e). On 27 January 2012, after a week-

long period of major disagreement, it was decided that the RGI and the UIDAI would both continue with 

enrollment. The Indian population was divided equally between them. “To avoid duplication, the UID 

[Aadhaar] and NPR would exchange data, thereby ensuring that each one’s members were enrolled in the 

other’s programme at the back end” (Aiyar 2017, 128). In 2013, responding to a question on the overlap 

between Aadhaar and NPR, the Minister of State for Parliamentary Affairs and Planning, Rajeev Shukla, 

outlined the following process: 

 
as opening a bank account), however, the design team later separated enrollment from registrars’ other services (Vivek, 

personal communication, 4 September 2015). 
35 These risks were centered on outsourcing of data collection to multiple Registrars. Many of these Registrars were 

private agencies raising national security concerns. 
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The Government has decided that in States where UIDAI has made good progress […], 

Aadhaar enrolments through non-RGI Registrars will move at full speed. […] It has 

also been decided that NPR enrolment will continue as envisaged, but if in the course 

of enrolment, a person indicates that he/she is already enrolled for Aadhaar, the 

biometric data will not be captured by NPR. Instead, the Aadhaar number/enrolment 

number will be recorded in NPR and the biometric data will be given to the NPR 

(Shukla 2013). 

The data for NPR was initially collected in 2010 along with the data for 2011 census. It was updated during 

2015 by conducting another round of door to door surveys, which involved collection of Aadhaar numbers 

or biometric details from residents across the country. Digitizing this information has been work in progress 

ever since (RGI 2019b). By December 2015, there were news reports that the government had decided to 

assign the work of collecting biometric information solely to the UIDAI. The government had begun the 

process of withdrawing the NPR project. It was decided that “there will be no further enrolments” for NPR 

because “of the slow progress on the job” (PTI 2015). 

Administrative fixes to Connect Aadhaar with Welfare Schemes 

Between 2009 and 2014, Nandan Nilekani was not only the Chairman of the UIDAI, but was also given the 

rank of a Cabinet Minister.36 This rank was not extended to other Chairmen of the UIDAI after Nilekani 

quit (PTI 2016b). In 2011, set back by allegations of corruption and complexities of managing a coalition, 

the UPA government was seeking to “push policies that would change the narrative back to the pro-poor 

plank the coalition had come to power on” (Aiyar 2017, 129). Its two-pronged strategy (Aiyar 2017, 129–

30) involved: First, enacting the National Food Security Bill to legally recognize Right to Food and revamp 

the Public Distribution System. Second, promoting Manmohan Singh’s agenda of instituting direct cash 

benefit transfers, which involved transfer of cash entitlements for education, healthcare, and welfare 

subsidies directly into bank accounts of intended beneficiaries. Nilekani, in his dual position, was appointed 

 
36 A Cabinet Minister is member of the Union Cabinet, which is the executive decision-making body of the central 

government in India. 
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the head of several committees to implement these plans: a) Task Force on Direct Transfer of Subsidies on 

Kerosene, Liquid Petroleum Gas (LPG) and Fertilizer (Task Force on DTS 2011); b) Task Force on an 

Aadhaar-Enabled Unified Payment Infrastructure (Task Force on AEUPI 2012); and c) Technology 

Advisory Group for Unique Projects (TAGUP) set up to devise “an effective tax administration and 

financial governance system” through unique and efficient IT projects (TAGUP 2011, iii).  

Through these committees, Nilekani began the bureaucratic procedure of administratively fixing 

Aadhaar numbers as financial addresses of intended beneficiaries to achieve direct cash benefit transfers 

in welfare schemes (Ramanathan 2013d; Aiyar 2017). Aadhaar was promoted as “a valuable tool in the 

administration of Government schemes, and a natural financial address on the basis of which funds can be 

transferred into a linked account. The beneficiary may link their Aadhaar number to their account at any 

bank, and change this at any point in time, based on the quality of service they receive” (Task Force on 

AEUPI 2012, 15). Following these reports, the government started rolling out its plans of incorporating 

Aadhaar into its welfare schemes, but questions over whether Aadhaar was mandatory for these schemes 

continued to trouble implementation. Meanwhile, the work of Aadhaar enrollment achieved the scale of 1.1 

million every day with a total of 510 million enrollments by December 2013 (UIDAI 2013).  

The Direct Benefit Transfer for Liquid Petroleum Gas (DBTL) Scheme of the Ministry of 

Petroleum and Natural Gas (MOP&NG), which subsidizes the price of cooking gas was among the first to 

make Aadhaar mandatory. The MOP&NG issued a notification on 26 September 2011 proposing to make 

Aadhaar mandatory for getting LPG cylinders (Palaniappan 2011). This notification was soon withdrawn 

(Ramanathan 2015), but the search for new bureaucratic mechanisms to make Aadhaar mandatory 

continued. On 27 August 2013, MOP&NG released a press note making Aadhaar mandatory for DBTL:  

As per the scheme, cash subsidy is transferred for the LPG cylinders directly into the 

bank accounts of the LPG consumers while the sale happens at the market price. In 

order to avail transfer of cash subsidy into the bank account, Aadhaar number of the 

LPG consumer has to be linked to the LPG consumer number and the bank account of 

the LPG consumer for which a three month grace period from date of launch is 
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provided. […] Aadhaar number is mandatory for availing LPG subsidy in DBTL 

districts37 after the initial grace period of three months. However, Aadhaar number is 

not required for availing LPG cylinders at non-subsidized rate (PIB 2013). 

The government turned flip-flop on whether Aadhaar is mandatory or not for DBTL in the period around 

the press release. “As the clock struck the midnight hour between 29 and 30 August 2013, if you had 

googled ‘Aadhaar mandatory’, the headlines staring back at you from the page would have read: ‘Aadhaar 

mandatory to avail LPG subsidy in DBTL districts: Oil Ministry’, two days ago; ‘Aadhaar not mandatory 

for availing of subsidies: Government’, six days ago; […] and ‘Now, minister says Aadhaar number must 

to get LPG subsidy’, 22 hours ago” (Ramanathan 2013f).  

Over time, the government has increasingly made opting out of Aadhaar difficult, if not impossible. 

“In this depiction of voluntariness, it is not acknowledged that, for those who choose not to enroll for a 

UID, there will be no gas subsidy, no subsidised rations, no marriage registration, no EWS [Economically 

Weaker Section] quotas in schools, no pensions” (Ramanathan 2013g). Ultimately, the Aadhaar Bill of 

2016 made it mandatory for receiving a subsidy, benefit, or welfare service (Ministry of Finance 2016). In 

the interim period, between 2013 and 2016, the government continued its policy of voluntary enrollment 

into Aadhaar while simultaneously making access to social welfare difficult for people who did not wish to 

enroll into Aadhaar. These contradictory positions of the government were also challenged in the PILs. 

Search for a Legal Fix: Litigations over Constitutionality of Aadhaar (from 2012 to 2014) 

Administratively fixing Aadhaar as mandatory for government services without backing of a statute was 

certainly legally contentious, and arguably, unconstitutional. Citizens resisting Aadhaar filed public interest 

litigations (PILs) against the project in various courts in hopes of a legal fix to stop its implementation. 

Over time, the Supreme Court collected all the different PILs filed against Aadhaar before it as well as the 

High Courts and heard them together. Rajeshwar, one of the lawyers arguing against Aadhaar on behalf of 

 
37 Initially, the scheme was rolled out in 20 districts covering 7.3 million LPG consumers (PIB 2013).  
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these citizens, prefaced his overview of these litigations by saying, “The strategy here in Indian Courts is 

not like, say the US Supreme Court where you give up one ground and press on another. In Indian courts, 

you press all grounds! It may not necessarily be in tune with your politics as a petitioner, but […] now that 

we know that [Aadhaar] is a bad project, let us press all legal grounds available to us” (Rajeshwar, personal 

communication, 21 November 2015). He divided the different petitions by themes38: 

1. The lead petition filed by Justice Puttaswamy and Parvesh Khanna (Writ Petition (Civil) No. 494 

of 2012) centered on questioning the measures taken to prevent illegal immigrants from securing 

Aadhaar numbers.   

2. The petition filed by Aruna Roy and Nikhil Dey (Writ Petition (Civil) No. 833 of 2013) focused 

on the potential of exclusion embedded in using Aadhaar to distribute welfare.  

3. The petition filed by SG Vombatkere and Bezwada Wilson (Writ Petition (Civil) No. 829 of 2013) 

argued for invasion of privacy and violation of fundamental rights of a citizen in the process of data 

collection and seeding of Aadhaar numbers. 

4. The petition filed by Vickram Crishna and Others (Transferred Case (Civil) No. 152 of 2013) was 

concerned with digital convergence and unreliability of biometrics for unique identification.   

5. The petition filed by Mathew Thomas (Writ Petition (Civil) No. 37 of 2015) expressed national 

security concerns. No part of Aadhaar’s data collection process or software (especially for de-

duplication) should be outsourced to private enterprises in any manner. 

In response to these petitions, the Court issued its first interim order on 23 September 2013: 

“No person should suffer for not getting the Aadhaar card inspite of the fact that some 

authority had issued a circular making it mandatory and when any person applies to get 

the Aadhaar Card voluntarily, it may be checked whether that person is entitled for it 

 
38 In general, petitions have pressed upon most legal grounds available to them in disputing the implementation of 

Aadhaar. Rajeshwar’s summary of the themes are matters of concern in individual petitions. They also indicate the 

petitioners’ personal politics. 
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under the law and it should not be given to any illegal immigrant” (Justice K.S. 

Puttaswamy and Anr. vs. Union of India and Ors. 2018, SC India:20).  

The specific reference to illegal immigrants was a response to the lead petition filed by Puttaswamy and 

Khanna. Immediately following this order, the UIDAI, central government, and public sector oil companies 

such as Indian Oil Corporation, filed a spate of applications asking the Court to reconsider its decision of 

not making Aadhaar mandatory to access welfare services. In a hearing on 8 October 2013, the Supreme 

Court rejected these applications (Ramanathan 2015). 

 The purview of the court expanded into the use of the Aadhaar database for criminal investigations 

as well. In the absence of a data protection law, the mixing of Aadhaar’s use for civilian purposes with its 

possible use for forensic purposes was inevitable. In January 2013, the rape of a seven-year-old girl in the 

toilet of a school in Goa created major public outcry. The local police could not solve the case. It was 

transferred to the Central Bureau of Investigation (CBI), India’s foremost investigating agency. Initially, 

the CBI requested biometric information of everyone enrolled into Aadhaar in the state of Goa. It later 

modified its request to access biometric information of three suspects. Finally, upon recovery of some 

chance fingerprints from the crime scene, they changed their request again to ask UIDAI to run the 

fingerprints against the whole database to find a match (UIDAI 2014e). A local court in Goa also ordered 

the UIDAI to comply with CBI’s request. UIDAI first appealed this order in the Mumbai High Court. It 

cited two reasons for its refusal to share biometric information: “One, that such a move would violate 

privacy of the number-holders. And two, that its biometric database and deduplication systems are not 

designed for forensic inquiries” (Rajshekhar 2014). It also claimed that following these orders “will open 

the floodgates of such directives by other courts as well other authorities” (U. Anand 2014). After the 

Mumbai High Court rejected its appeal, the UIDAI petitioned the Supreme Court on the following grounds: 

1. The distinct possibility of false identification because of error rates encountered by UIDAI during 

Aadhaar enrollment. “Any such random search […] would put lakhs [100 thousands] of innocent 

people under the scanner” (UIDAI 2014e, 27).  
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2. “Building a system that can search using latent fingerprints, quite like criminal database searches, 

is not within the constitutional and legal mandate and scope of UIDAI and fundamentally against 

the core reason residents have provided their data voluntarily to UIDAI” (UIDAI 2014e, 33). 

3. The court was considering the issue of invasion of privacy in building and using Aadhaar database 

in the PILs. No order for the sharing of biometric information could be passed by other courts while 

the Supreme Court was making its decision.  

The error rates presented to close the debate over uncertainty of biometrics and legitimize its use for 

civilian purposes were simultaneously a cause for concern in using Aadhaar for forensic purposes (UIDAI 

2014e). While the error rates were acceptable during enrollment with provisions for manual adjudication 

of false positives and one-to-one comparison of fingerprints for authentication using Aadhaar numbers, 

they were unacceptable in searching matches for latent fingerprints in the whole Aadhaar database. The 

Supreme Court on 24 March 2014 issued a stay order on the Mumbai High Court judgement. It prohibited 

the UIDAI from sharing biometric information to any agency without the resident’s written consent. It also 

reasserted its position on voluntary use of Aadhaar: “no person shall be deprived of any service for want of 

Aadhaar number in case he/she is otherwise eligible/entitled. All the authorities are directed to modify their 

forms/circulars/likes so as to not compulsorily require the Aadhaar number in order to meet the requirement 

of the interim order passed by this Court” on 23 September 2013 (Justice K.S. Puttaswamy and Anr. vs. 

Union of India and Ors. 2018, SC India:23). The Court combined the forensic issue with the other petitions.     

 With the court order on voluntary use of Aadhaar and its reiteration, mandating Aadhaar to access 

government subsidies was put on hold unevenly. Government agencies continued to insist on Aadhaar 

numbers sporadically for delivery of services (Ramanathan 2015). The solution to the gridlock between the 

executive and the judicial branches of the government was a policy fix. During a hearing on the petitions, 

the Supreme Court judges were reported to have “sarcastically said, ‘You have the ordinance route. If you 

have a law this case becomes irrelevant’” (Ghosh 2013). With the 2014 Parliamentary elections close by, 
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the UPA-II government could not pass the statute during its tenure. UIDAI had to wait for a new 

government to secure statutory authority. 

Administrative fixes to Connect Aadhaar with Financial Inclusion (from 2014) 

The 2014 elections led to a change in regime with the center-right National Democratic Alliance (NDA) 

government headed by Bharatiya Janta Party (BJP) and Prime Minister Narendra Modi coming to power. 

Initially, Modi was not enthusiastic about implementation of Aadhaar (Aiyar 2017, 156). His government 

was keener on the possibility of merging the National Population Register (NPR) and Aadhaar along 

national security imperatives and eventually did revive the NPR project. However, he changed his position 

after being introduced to Aadhaar-based biometric attendance system implemented in government offices 

of Jharkhand. He was cognizant of “the need to enforce punctuality in government offices” and an Aadhaar-

based attendance system offered a possible solution39 (Aiyar 2017, 160). Subsequently, he also met with 

Nilekani on 1 July 2014 and Aadhaar was revived with the impetus on financial inclusion.  

On 15 August 2014, Modi launched Pradhanmantri Jan Dhan Yojana (PMJDY): a scheme to 

expand the government’s measures for financial inclusion (Aiyar 2017, 169). Jan Dhan bank accounts do 

not require a minimum balance and offered incentives such as life insurance coverage subject to eligibility 

(Department of Financial Services, n.d.). Critical to its success was using Aadhaar to fulfill electronic Know 

Your Customer (e-KYC) requirements of financial institutions in opening accounts. Together with access 

to internet through mobile phones, Aadhaar-based authentication offered a platform for online delivery of 

welfare services and direct transfer of subsidies into Jan Dhan bank accounts. The JAM trinity—Jan Dhan 

bank account, Aadhaar, and mobile numbers—slowly emerged as a catchphrase for coupling of three 

technical fixes40 for resident identification to deliver welfare benefits directly to India’s poor (PIB 2016a). 

 
39 Using Aadhaar for tracking attendance of bureaucrats was simply added to the growing list of possible ways in 

which it could be used to transform Indian governance. It became a part of the function creep of Aadhaar.  
40 Possessing an Aadhaar number, a mobile phone number, and a bank account number have become the three technical 

conditions that a citizen must satisfy to avail welfare services in Digital India Initiatives. In the government’s 

implementation of JAM trinity, not having any of these numbers potentially excluded citizens from availing welfare.  
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The government also administratively fixed these numbers to co-constitute each other. While Aadhaar can 

be used to fulfill e-KYC requirements for banks and mobile companies, the bank statement and postpaid 

bills of mobile numbers were used as proof of identity and address (along with other identity documents) 

for Aadhaar enrollment.  

On 10 September 2014, the new government approved funding for the UIDAI to achieve the target 

of one billion enrollments by 2015. The number of Aadhaar enrollments was 673.8 million at the time 

(UIDAI 2014d). Aadhaar was tightly coupled with promotion of JAM trinity. By 25 January 2015, 115 

million Jan Dhan bank account had been opened covering 99.74% of all households in the country. The 

Direct Benefit Transfer scheme for Liquid Petroleum Gas (DBTL) was further expanded on 1 January 2015 

to cover 153 million consumers across 676 districts (Aiyar 2017, 173). 

Supreme Court’s turn from Aadhaar to the Right to Privacy (2015) 

The insistence of the government on Aadhaar was brought by the petitioners to the Supreme Court as 

deliberate flouting of its interim order on voluntary use of Aadhaar. The court passed another interim 

judgment on 16 March 2015: 

It is brought to our notice that in certain quarters, Aadhaar identification is being 

insisted upon by various authorities; we do not propose to go into the specific instances. 

[…] We expect that both the Union of India and states and all their functionaries should 

adhere to the order passed by this court on 23rd September, 2013 (Justice K.S. 

Puttaswamy and Anr. vs. Union of India and Ors. 2018, SC India:20). 

The arguments would have continued, but on 22 July 2015, Mukul Rohatgi, the Attorney General of India, 

interrupted the proceedings on Aadhar conducted by a three-judge bench. He argued that the right to 

privacy, which up until this point had been taken for granted by the Court since 1970, was not guaranteed 

by the Indian constitution (Bhuyan 2017). Rohatgi urged that the constitutionality of right of privacy is 

doubtful because of two decisions made by the Court. The first, M P Sharma vs. Satish Chandra decided 

by a bench of eight judges in 1954 and the second, Kharak Singh vs. State of Uttar Pradesh decided by a 
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bench of six judges in 1964. In both these decisions, the Court had observed that the Constitution does not 

specifically protect the right to privacy (Puttaswamy and Anr. vs. Union of India and Ors. 2017, 5–6). He 

further argued that “the matter be placed before a larger bench to look at, one, ‘whether there is any ‘right 

to privacy’ guaranteed under the Indian Constitution and two, if such a right exists, what is its source and 

what are the contours of such a right, as there is no express provision in the Constitution adumbrating the 

right to privacy’” (Aiyar 2017, 176). 

 The petitioners, on the other side, argued that decisions in M P Sharma and Kharak Singh were 

overruled by a bench of eleven judges in Rustom Cavasji Cooper vs. Union of India in 1970. Furthermore, 

in deciding Maneka Gandhi vs. Union of India in 1978, the bench of seven judges had relied on the 

dissenting opinion of Justice Subba Rao to overrule the majority decision in Kharak Singh. Over time, this 

dissenting opinion became the paradigmatic legal fix used by courts to uphold right to privacy in India. Its 

validity was now in question. The three-judge bench reviewed several decisions of the Court where it upheld 

constitutional protection for the right to privacy. These decisions, however, were made by benches “of a 

strength smaller than those in M P Sharma and Kharak Singh” (Puttaswamy and Anr. vs. Union of India 

and Ors. 2017, 6).  

On 11 August 2015, “faced with this predicament and having due regard for the far-reaching 

questions of importance involving interpretation of the Constitution,” the three-judge bench decided that 

the matter of right to privacy “would require a reference to a larger Bench” (Puttaswamy and Anr. vs. Union 

of India and Ors. 2017, 6). Their order also stated that: 

1. The Union of India shall give wide publicity in the electronic and print media 

including radio and television networks that it is not mandatory for a citizen to 

obtain an Aadhaar card; 

2. The production of an Aadhaar card will not be condition for obtaining any 

benefits otherwise due to a citizen; 
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3. The Unique Identification Number or the Aadhaar card will not be used by the 

respondents for any purpose other than the PDS Scheme and in particular for 

the purpose of distribution of foodgrains, etc. and cooking fuel, such as 

kerosene. The Aadhaar card may also be used for the purpose of the LPG 

Distribution Scheme; 

4. The information about an individual obtained by the Unique Identification 

Authority of India while issuing an Aadhaar card shall not be used for any other 

purpose, save as above, except as may be directed by a Court for the purpose 

of criminal investigation (Justice K.S. Puttaswamy and Anr. vs. Union of India 

and Ors. 2018, SC India:21). 

The Aadhaar case evolved into the right to privacy case. I was just about starting the first round of fieldwork 

on Aadhaar at the time. I was present in the Court when these arguments were made, and the three-judge 

bench made its decision. Later, on the same day, I had a chat with Rajeshwar on the Court’s decision 

beginning with the most pressing question I had: 

“How does referring the case to the Constitutional Bench change anything? They will 

also probably order that right to privacy is a fundamental right.” 

Rajeshwar: “The government just needs more time. To finish enrollments and get a 

couple of things going. It will help their case. Constitutional benches are hard to form. 

Judges must leave their dockets to come and hear this. This will take about one and half 

year or more.” 

I just didn’t know what to say. He looked extremely disappointed. There was silence 

and then he continued: “You know, if you look at the counter affidavits filed by the 

government, you will find that they themselves say that right to privacy is a fundamental 

right” (Fieldnotes, 18 August 2015). 

I returned to my host Xantho’s place in the evening where he lived with another Supreme Court lawyer. I 

started a conversation with his flat mate, Saurabh, on what happened in Court that day: 
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“If the Constitutional bench decides that right to privacy is a fundamental right, the 

ultimate ruling will still be in favor of the petitioners, which means a stop to Aadhaar. 

So, how does this help the government in the long run?” 

Saurabh: “Well they can simply rule that right to privacy is a fundamental right, but 

Aadhaar is okay.” 

“What does that mean?” 

Saurabh: “Well, a judgement can always have exceptions. Now, all the government 

needs to do is to show that Aadhaar implementation works for the poor and its useful 

for governance and fighting corruption and all that. The more time government has, the 

more difficult would it be to justify so much investment in time, money, and resources 

to be abandoned completely. So, the Court will say use it for public distribution of social 

welfare, don’t use it for something else. Aadhaar is not going away now” (Fieldnotes, 

18 August 2015). 

The Court order was later revised on 15 October 2015 to add more schemes that could use Aadhaar: “The 

Mahatma Gandhi National Social Assistance Programme (Old Age Pensions, Widow Pensions, Disability 

Pensions), Prime Minister’s Jan Dhan Yojana (PMJDY) and Employees’ Provident Fund Organisation 

(EPFO)” (Justice K.S. Puttaswamy and Anr. vs. Union of India and Ors. 2018, SC India:21). Aadhaar’s 

scale and reach continued to grow. By November 2015, enrollment reached 926 million with sixteen states 

achieving 100% adult saturation (Aiyar 2017, 179). Yet, the UIDAI operated without statutory authority.  

Policy Fixed: The Passage of the Aadhaar Bill (2016) 

The process to grant statutory authority to the UIDAI began on 3 March 2016 when the Finance Minister, 

Arun Jaitley, introduced the Aadhaar (Targeted Delivery of Financial and Other Subsidies, Benefits and 

Services) Bill in Lok Sabha. The preamble stated that it provides “for, as a good governance, efficient, 

transparent, and targeted delivery of subsidies, benefits and services, the expenditure for which is incurred 

from the Consolidated Fund of India, to individuals residing in India through assigning of unique identity 
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numbers to such individuals and for matters connected therewith or incidental thereto” (Ministry of Finance 

2016). The choice of the clause, ‘the expenditure for which is incurred from the Consolidated Fund of India’ 

was strategic in two ways. First, it opened the possibility of using Aadhaar for any government scheme 

because most of them involve expenses paid for by the central government’s main bank account, the 

Consolidated Fund of India. Second, it gave the government the language to pass it as a Money Bill. “A 

Money Bill deals with the expenditure of the government and does not require the clearance of Rajya 

Sabha” (Aiyar 2017, 183).  

The NDA government only had majority in Lok Sabha (the lower house of the bicameral 

parliament) and it had faced troubles in passing its agenda through the Rajya Sabha (the upper house). The 

Bill was passed in Lok Sabha on 11 March 2015. It provided statutory authority to the UIDAI to collect 

biometric data to enroll residents into Aadhaar and provide authentication services. It also prohibited the 

UIDAI from sharing of biometric data with any agency except for national security purposes or through a 

court order (Ministry of Finance 2016). The opposition in Rajya Sabha recommended amendments to the 

bill to include “restricting the use of Aadhaar only for government benefits, to allow alternate and viable 

means of identification, a provision to opt out, and for changing the term ‘national security’ to ‘public 

emergency’ or ‘public safety’” (Aiyar 2017, 184). The Lok Sabha rejected all these amendments and passed 

the Bill with no changes on 26 March 2016. The UIDAI had a lot to celebrate. It also achieved one billion 

Aadhaar enrollments on 4 April 2016 (PIB 2016b).  

In April 2016, I received an email from Kairav, my primary informant on Aadhaar’s technical 

design: “indiastack.org has been launched, Aadhaar crossed 1 billion, unified payment interface [(UPI)] is 

live (yesterday was the launch in Mumbai). So, great progress” (Kairav, email communication, 12 April 

2016). As described in the Prologue, India Stack is a API-based system to create Aadhaar-enabled mobile 

apps put together by the Indian Software Product Industry Round Table (iSPIRT) (India Stack 2016b). UPI 

is an inter-bank payment protocol for transferring funds between any two bank accounts (NPCI n.d.). It was 

created by the National Payments Corporation of India (NPCI), a not-for-profit organization owned by a 
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consortium of public and private banks and regulated by the Reserve Bank of India (RBI). By April 2016, 

the digital interfaces to connect Aadhaar, Mobile, and Bank account numbers for implementing JAM trinity 

were in place, built as public goods by private organizations.  

The controversy over Aadhaar, however, did not end. After years of struggle, the Aadhaar Bill 

became an Act within a month of its introduction only to be challenged in the Supreme Court for its passage 

as a Money Bill on 7 April 2016 (Aiyar 2017, 185). The Court added this lawsuit to the growing list of 

petitions it was already hearing on the Aadhaar case. “Between July and September 2016, rules and 

guidelines were notified for the Aadhaar Act” (Aiyar 2017, 186). These rules and guidelines were also 

immediately challenged by the petitioners in the Court. 

Legally fixing Constitutionality of Aadhaar (2016 to 2018) 

While the absence of a statute created the conditions for litigations against Aadhaar, the passage of the 

Aadhaar Bill did not automatically resolve the need for adjudicating its constitutionality. The Aadhaar case 

was stalled in the Court, as it decided to set up a Constitutional Bench in 2015 to first establish the 

constitutional contours of the right to privacy before continuing with the Aadhaar case. The two decisions 

were intricately linked since one of the core concerns expressed in the petitions against Aadhaar was that it 

violated Indian citizens’ constitutional right to privacy. On one hand, the delay in the Court’s decision 

worked in favor of administratively fixing Aadhaar in government services. On the other hand, it 

complicated its uptake among citizens, especially those who were resisting the implementation of the 

project. The question of whether Aadhaar was mandatory in the delivery of government services remained 

open. While the government continued to insist on Aadhaar, the Court’s interim decisions produced a state 

of limbo at the level of discourse, where Aadhaar was neither mandatory nor voluntary in accessing 

government services. There was also constant back and forth between the Court and the government to 

extend deadlines for seeding Aadhaar numbers into various government databases until the Court reached 

its final decision (Scroll Staff 2018a; 2018b). However, in practice, there were cases of street-level 
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bureaucracy of welfare disbursement denying welfare entitlements to citizens who had not seeded their 

Aadhaar numbers with their government records (Johari 2017; The Wire Staff 2018).  

Developments in Administrative fixes  

On 8 November 2016, Modi declared the demonetization of all ₹ 500 and ₹ 1000 (valued approximately at 

$7.50 and $15, respectively) from midnight (Aiyar 2017, 187). In a single stroke, approximately 86% of all 

cash in India’s economy became invalid (Chakravorti 2017). The human cost of this policy was felt 

throughout the country with long queues at banks and ATMs to exchange currency, loss of business for 

farmers and small to medium enterprises, and broader turmoil over limitations in conducting financial 

transactions (Fieldnotes, 20 November 2016). Initially promoted as a Hindu purification ritual to rid the 

country of black money (Shekhar 2016), the government eventually used demonetization as a strategy to 

push the country into adopting digital payment systems. “The unqualified winners of the demonetization 

period were the mobile wallet players, with the market leader, Paytm, claiming 170 million users, with a 

traffic increase of 435%, and a 250% increase in overall transactions and transaction value” (Chakravorti 

2017). On 30 December 2016, the government launched BHIM, a mobile payment app developed by the 

NPCI to facilitate digital transactions using the Unified Payment Interface (UPI). BHIM worked not only 

on smartphones but also on feature phones (Chakravorti 2017). By August 2017, residents could simply use 

Aadhaar numbers as financial addresses to send and receive money (Shashidhar 2017b). The volume of 

digital transactions has grown since then. In another move to tackle corruption, the government made it 

mandatory to use Aadhaar for filing income tax on 22 March 2017 (Aiyar 2017, 190). Permanent Account 

Numbers (PAN) for income tax filings had to be seeded with Aadhaar numbers. This move was also 

challenged in the Supreme Court and added to the list of petitions.  

The passage of the Aadhaar Bill complicated the issue of collating NPR with Aadhaar for national 

security purposes even further. The Bill prohibited the UIDAI from sharing biometric information with two 

exceptions. First in the interest of national security and second through a court order (Ministry of Finance 

2016). Since the Act did not specifically mention NPR, it threw a proverbial “spanner in the works” for 
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building it (Tikku 2016). As a government official elaborated, “The home ministry has the biometric details 

of only 280 million people – those who turned up at its camps over the last few years. […] However, this 

will only go waste unless you have the complete database” (Tikku 2016). Progress on this front was stalled 

until the Supreme Court reached its verdict on Aadhaar.  

However, the government made a lot of progress on the front of administratively fixing Aadhaar in 

matters of social security. “Between January and March 2017, there were over fifty government gazette 

notifications linking nearly 100 welfare programmes of the Centre and states to Aadhaar” (Aiyar 2017, 

192). Among them was the Department of Food, and Public Distribution, which made Aadhaar mandatory 

for beneficiaries availing Public Distribution System (PDS) entitlements on 8 February 2017 (PIB 2017a). 

The beneficiaries were initially given time up until end of June 2017 to enroll into Aadhaar (PIB 2017a), 

but this deadline was extended to end of March 2018 after the Supreme Court intervened and extended 

deadlines for seeding Aadhaar (PIB 2017e). While the deadlines for completing the process of seeding had 

shifted, digitization of ration cards/beneficiary data was completed in all the states and union territories of 

India. “81.35% of all ration cards” were seeded with Aadhaar numbers in this newly digitized PDS database 

by end of December 2017 (PIB 2017d). The extension of deadline also provided the PDS bureaucracy more 

time to achieve 100% seeding before the Supreme Court’s final judgement on the case against Aadhaar. 

Furthermore, electronic Point of Sale (e-PoS) devices equipped with biometric readers were installed at 

Fair Price Shops (FPSs) to incorporate Aadhaar-based authentication of beneficiaries before distributing 

food grains and digital record-keeping of sale transactions. By the end of December 2017, “2.83 lakh [100 

thousand] FPSs out of total 5.27 lakh FPSs” had electronic Point of Sale devices in 23 states and union 

territories (PIB 2017d). The work of administratively fixing Aadhaar in welfare distribution went on as the 

Court deliberated constitutional protections to the right to privacy.  

Legally fixing the Right to Privacy (2017) 

On 24 August 2017, a nine-judge Constitutional Bench of the Supreme Court delivered a verdict stating 

that “the right to privacy is protected as an intrinsic part of the right to life and personal liberty” 
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(Puttaswamy and Anr. vs. Union of India and Ors. 2017, 3). It also overruled the Court’s previous 

judgements in M P Sharma and Kharak Singh. In a 547-pages long judgement, in which it outlined the 

reasoning for its one-page order, the Court fixed a legal framework for privacy protections in India. It 

concluded that “privacy is the constitutional core of human dignity” (Puttaswamy and Anr. vs. Union of 

India and Ors. 2017, 262) before clarifying that: 

Like other rights which form part of the fundamental freedoms […], including the right 

to life and personal liberty […], privacy is not an absolute right. A law which encroaches 

upon privacy will have to withstand the touchstone of permissible restrictions on 

fundamental rights. […] An invasion of privacy must be justified on the basis of a law 

which stipulates a procedure which is fair, just and reasonable. The law must also be 

valid with reference to the encroachment on life and personal liberty […]. An invasion 

of life or personal liberty must meet the three-fold requirement of (i) legality, which 

postulates the existence of law; (ii) need, defined in terms of a legitimate state aim; and 

(iii) proportionality which ensures a rational nexus between the objects and the means 

adopted to achieve them (Puttaswamy and Anr. vs. Union of India and Ors. 2017, 264). 

The Court reserved its decision on the constitutionality of Aadhaar for another bench. The government had 

to satisfy this three-fold requirement to allay invasion of privacy concerns in implementing Aadhaar. It was 

also asked to ensure that “a robust regime for protection of data is put into place” (Puttaswamy and Anr. 

vs. Union of India and Ors. 2017, 260). After an approximately two-years long detour into the right to 

privacy, the Court started proceedings on the Aadhaar case again.  

Supreme Court’s Final Verdict on Aadhaar (2018) 

About a year after its right to privacy judgement, the Supreme Court finally ruled on constitutionality of 

Aadhaar on 26 September 2018. In its 567-page judgement, the Court ruled on all issues raised by the 

petitions. The following list outlines the issues and the corresponding judgment of the Court one by one 

(Justice K.S. Puttaswamy and Anr. vs. Union of India and Ors. 2018): 
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1. Illegal immigrants securing Aadhaar numbers and the benefits that follow: The Court ordered the 

government should “take suitable measures to ensure that illegal immigrants are not able to take 

such benefits” (p. 558).  

2. Exclusion of beneficiaries from welfare schemes because of Aadhaar: The Court reasoned that the 

UIDAI “has claimed that biometric accuracy is 99.76% and the petitioners have also proceeded on 

that basis.” The excluded constitute a very small percentage of the Indian population — noted as 

“0.232% failure” — and the “remedy is to plug the loopholes rather than axe a project.” 

Furthermore, for those facing challenges in authentication, “it would be appropriate if a suitable 

provision be made in the concerned regulations for establishing an identity by alternate means, in 

such situations” (pp. 553–55).  

3. Invasion of privacy: The Court referred to its three-fold requirement test in its right to privacy 

judgement to rule that the Aadhaar project is backed by statutory law, it serves a legitimate state 

aim of providing access to welfare benefits, and meets the proportionality requirement since “the 

inroads into the privacy rights […] is minimal” (p. 552). The Aadhaar Act achieves a balance 

between two competing fundamental rights: right to privacy and right to food, shelter, and 

employment. On similar grounds, it allowed the seeding of Aadhaar with Permanent Account 

Numbers (PAN) for income tax filings (p. 565).  

4. Digital convergence and surveillance: The Court ruled that Aadhaar does not create or tends to 

create a surveillance state. “It is very difficult to create a profile of a person simply on the basis of 

biometric and demographic information stored in” the Aadhaar database (p. 543). It restricted the 

storage of authentication records from five years (as specified in the Aadhaar Act) to six months 

and the storage of metadata to process metadata41 only, excluding any other type of metadata. 

 
41 The UIDAI, in defending the provisions of the Aadhaar Act, “distinguished between three types of metadata: 

technical, business and process metadata”. Business metadata adds business context to other data, that is, it provides 

information to contextualize business opportunities embedded in data. In contrast, technical metadata is used to define 

data structure and storage in a database or system. “Process metadata describes the results of various operations such 
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5. National security. On the matter of private agencies involved in data collection for Aadhaar, the 

Court observed that the government has followed all security principles: “(a) […] as soon as data 

is given at the time of enrolment, there is an end to end encryption thereof and it is transmitted to 

the Authority in encrypted form. The said encryption is almost foolproof and it is virtually 

impossible to decipher the same; (b) adoption of best-in-class security standards and practices; and 

(c) strong audit and traceability as well as fraud detection” (p. 544). It struck down provisions in 

the Aadhaar Act that permits the use of Aadhaar by private companies and allowed disclosure of 

Aadhaar information in the interest of national security by “an officer higher than the rank of a 

Joint Secretary” (p. 559). 

6. Use of Aadhaar in criminal court proceedings: The Court read down a provision in the Aadhaar 

Act prohibiting disclosure of biometric information except in cases of a court order of a District 

Judge or above. It clarified that, “an individual, whose information is sought to be released, shall 

be afforded an opportunity of hearing. If such an order is passed, in that eventuality, he shall also 

have right to challenge such an order passed by approaching the higher court […] on accepted 

grounds in law” (pp. 558-559).  

7. Passage of Aadhaar Act as Money Bill: Since it specifically addressed government expenditures 

managed through the Consolidated Fund of India, the Court ruled that the Aadhaar Act was “validly 

passed as ‘Money Bill’” (p. 565). The Court further restricted the mandatory use of Aadhaar only 

for government schemes that relied on the Consolidated Fund of India for expenditures (p. 555). 

The Court also allowed enrollment of children into the Aadhaar project with the consent of their 

parents/guardians. However, it ordered a provision for them to opt out from the Aadhaar database “in case 

they do not intend to avail the benefits of the scheme” (p. 556). Aadhaar would not be compulsory for 

 
as logs of key data, start time, end time, CPU seconds used, disk reads, disk writes, and rows processed. This data is 

valuable for purposes of authenticating transaction, troubleshooting, security, compliance and monitoring and 

improving performance. [UIDAI] submit that the metadata contemplated under [the Aadhaar Act] is Process 

metadata” (Justice K.S. Puttaswamy and Anr. vs. Union of India and Ors. 2018, SC India:278). 
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school admissions or government benefits aimed at encouraging education. With its final order, the Court 

attempted to close all recurrent sources of controversy in the implementation of Aadhaar. Contrary to the 

hopes of the petitioners, Aadhaar was legally fixed as a constitutional project.  

However, the controversy over the different possible uses of Aadhaar did not end. When the 

government amended the Aadhaar Act to enable its voluntary use by private agencies such as banks and 

mobile companies (PRS India 2019), fresh PIL petitions were filed in the Supreme Court arguing that these 

amendments directly contradict its verdict on Aadhaar (Scroll Staff 2019). The controversy has also moved 

into contests over setting up a data protection regime to govern how resident data is circulated, stored, and 

used in post-Aadhaar India. “The proposed data protection law is all set to allow the private companies to 

continue using this data until a fresh challenge is mounted in the Supreme Court” (Datta 2019). There were 

also lawsuits over whether Aadhaar should be linked with social media accounts (Legal Correspondent 

2019; Vijayasarathy 2019).   

Developments in Appropriating Aadhaar (from 2019) 

The Supreme Court’s final verdict on Aadhaar is a suitable end to my narration of a history of 

infrastructuring Aadhaar. The verdict was a powerful legal fix to resolve many recurrent sources of 

controversy in implementing Aadhaar. Given that the project is ongoing, the verdict also offered a moment 

when I could accountably end my dissertation research on the project. Although I am not going to discuss 

the developments in and controversies over Aadhaar after 2019 in any significant detail; in the following 

two subsections, I document a few additional developments that have shaped the appropriation of Aadhaar 

in national and social security contexts.      

Administrative fixes to Leverage Aadhaar for National Security  

When the National Democratic Alliance (NDA) government headed by Prime Minister Narendra Modi won 

the Parliamentary elections again in 2019, the NPR project was revived to address concerns of illegal 
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immigration. In August 2019, the government decided to prepare and update the NPR across the country, 

except Assam42, by house-to-house enumeration of demographic information between April to September 

2020. Using the exception granted for national security purposes in the Aadhaar Bill, “biometric details 

will be sourced from the UIDAI, since the citizenship rules do not provide for collection of biometrics” 

(Tripathi 2019). The work of collating NPR and Aadhaar under the imperative of national security lives on 

to see another day.  

Administrative fixes to Connect Aadhaar with Social Security  

With the Court permitting the use of Aadhaar in delivery of welfare benefits, the seeding of Aadhaar 

numbers into government schemes has continued and is ongoing. The Department of Food & Public 

Distribution in its annual review of the Public Distribution System (PDS) in 2018 noted that “85.61% of all 

ration cards have been seeded” and “3.61 lakh [100 thousand]” Fair Price Shops (FPSs) out of total 5.34 

lakh FPSs have electronic Point of Sale machines for biometric authentication of beneficiaries in 29 States 

and Union Territories (PIB 2018). The government announced plans to implement “one nation-one ration 

card” scheme across the country by 30 June 2020 to link all ration cards with Aadhaar and organize “food 

grain distribution mechanism in its entirety through Point of Sale (PoS) machine” (PIB 2019). The scheme 

ensures portability such that beneficiaries are no longer limited to the Fair Price Shop they are affiliated 

with and can claim their entitlements from anywhere in the country. This would also require seamless flow 

of information between the Food Corporation of India and the states “so that exact information on 

procurement and distribution across the nation is available” (PIB 2019). True to its name, Aadhaar has 

finally become the foundation of claiming identity in India. As of 26 May 2020, with more than 1.25 billon 

Aadhaar numbers generated, 41.53 billion authentications, and 8.1 billion instances of using Aadhaar for 

electronic Know Your Customer requirements (UIDAI n.d.), despite the controversies, Aadhaar has become 

the backbone of resident identification practices in India and will shape them for years to come.  

 
42 A northeastern state, which completed the process of updating the National Register of Citizens (NRC) between 

2015 and 2019 (NRC Assam n.d.). See Chapter #2 for further details.  
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Narrating Histories of Infrastructuring Unique Identification 

A problem as complex as citizen identification cannot simply be resolved by Aadhaar. In order to be able 

to use Aadhaar as a technical fix for citizen identification, the Indian government had to resolve emergent 

problems of administratively appropriating it in its bureaucratic procedures, create policies and regulations 

to maintain the democratic balance between rights and obligations of citizens, and contend with legal 

challenges over constitutionality of its reliance on Aadhaar to provide services. Simultaneously, Indian 

citizens resisting the project were not passive recipients of government’s decisions in any of these domains. 

Producing recurrent sources of controversy over Aadhaar’s appropriation, they challenged the 

government’s technical assumptions in legitimizing Aadhaar. They also questioned the legality of and 

policies around Aadhaar-based practices in administering services in the courts particularly, and in 

everyday encounters with the Indian bureaucracy generally. These forms of work to align with and resist 

Aadhaar significantly changed the plans and the processes of infrastructuring it over time and across places. 

The passage of the Aadhaar Bill and the Supreme Court’s final verdict on the Aadhaar case were deeply 

consequential for these processes and resolving controversies over Aadhaar.            

When I began writing a chapter on Aadhaar’s history, it seemed like a relatively straightforward 

task of narrating the 20-year history of the project. I soon realized, however, that such a history located the 

challenges in the Indian state’s efforts to uniquely identify its residents primarily within Aadhaar’s technical 

design, implementation, and appropriation. In presenting the history of identification practices in India in 

this and the previous chapter, I decenter Aadhaar as a technical fix to resolve the problem of unique 

identification in India. Aadhaar is a continuation of rather than a rupture in citizen identification practices. 

I have described the changes in these practices that created and leveraged the conditions for building and 

using Aadhaar. Thus, in writing the histories of infrastructuring the relation between Aadhaar and unique 

identification, I have focused on the serially linked array of fixes across domains of state governance that 

have helped to create and sustain this relation. By serially linked, I imply that a fix only resolves a problem 

in one domain of state governance, and it needs to work in concert with fixes in other domains. Together, 
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the organizational settings of a series of linked fixes practically resolve a problem for the foreseeable future. 

In this and the previous chapter, I have shown how Aadhaar, a technical fix, only resolves the problem of 

citizen identification within organizational settings of (1) affordances and limits of existing identification 

practices; (2) administrative fixes to treat Aadhaar numbers as unique identifiers and financial addresses of 

citizens; (3) policy fixes to allow the government to collect and use biometric information of Indian 

residents; and (4) a legal fix to validate constitutionality of government’s actions. Together these chapters 

narrate the work done by state actors and citizens together to sustain citizen identification. More broadly, I 

argue that in investigating how past informs design, critique, and conceptualization of digital technologies, 

the work of analysts should be oriented to foreground histories of diverse practices, which contribute to 

making data infrastructures the (in)visible background of everyday life.  

The histories of infrastructuring the relation between a technology and its intended purpose narrate 

how cycles of efforts manifest in partial, yet practical achievement of the purpose before, during, and after 

the technology’s appropriation. By cycles, I imply that even with new arrangements of serially linked fixes, 

the resolution of a complex problem remains partial and incomplete, thus creating conditions for investing 

in new efforts to resolve it in the future. Citizen identification is an exemplar of such a complex problem. 

These cycles of efforts, in the context of statecraft, manifest in diverse domains of technology, 

administration, law, and policy. These dynamics, however, do not imply that such cycles are technologically 

determined. I have shown that the efforts to secure unique identification in India have been largely 

organized around the body of a citizen. Right from the use of descriptive rolls that recorded distinctive 

bodily markers of identity to the use of fingerprints and DNA, the technical fixes have relied on the citizen 

body as evidence of unique identity. Aadhaar is not new in its reliance on biometrics, rather it is extension 

of state practices that have used the body to ensure not only recognition under diverse circumstances of 

identity verification, but also protection against various forms of identity repudiation, fraud, and forgery. 

Since the body has also simultaneously been the site of intervention in tracking recidivism and forensic 

investigations, histories of the state that trace the genealogy of these technical fixes have often represented 
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them as large-scale efforts to criminalize the state’s population (I. Abraham 2018; Krishna 2013; Sen 2015). 

However, the work of establishing unique identity only begins with these technical fixes. The nature of this 

work in forensic investigations and civil identification diverges significantly in other domains.  

 Simply put, the work of civil identification is administratively geared towards last mile delivery of 

government services, while the work of forensic investigations is oriented towards the pursuit of criminal 

justice. In matters of civil identification, a citizen’s identity has also been increasingly linked to the place 

where they live, i.e., their residential address for administrative purposes of reaching out to them. The ration 

card was the first identity document to establish this link in India (Sriraman 2018), but over time every 

identity document issued in independent India has relied on the stability and enumerability of a citizen’s 

household address. People who do not have such stable and enumerable households have historically 

struggled in securing identity documents in India. During the initial design discussions on building Aadhaar, 

as I elaborate in the next chapter, the design team began with the problem of standardizing residential 

addresses in India. Confronted with the relatively approximate/incomplete/imprecise descriptions of 

addresses, the design team decided to standardize Indian residents instead. Standardizing identity of 

residents with qualitative approximations of their residential addresses reframes the problem of reaching 

out to the resident. Aadhaar numbers seeded into bank accounts were imagined and implemented as 

financial addresses to reach residents digitally, if not physically. While forensic identification is tied to 

connecting suspects with the scene of crime, civil identification is tied to the citizens themselves and the 

mechanisms of reaching out to them. Furthermore, the administrative tolerance for error rates is lower in 

forensic investigations as compared to matters of civil identification.43  

 In contrast, securing legal legitimacy for using biometrics in civil identification procedures has a 

higher threshold of civil rights protections for citizens. While a forensic investigation is a specific and 

limited form of state-citizen interaction, civil identification interfaces every instance of state-citizen 

 
43 The UIDAI presented the error rates in enrollment, which it considered to be practically adequate for civil 

identification, as evidence of limitations in using Aadhaar for forensic investigations. 
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interaction. Historically, following the legacy and administrative approach of the colonial government, 

different government departments also maintained separate requirements of identification procedures and 

identity documents to deliver their services post-independence. This separation in and diversity of civil 

identification procedures provided infrastructural protections against potential infringement of civil rights. 

While centralization of databases is an established feature of state practices in forensic investigations, 

implementation of Aadhaar, a centralized data infrastructure that can potentially store each instance of 

identity verification for every state-citizen interaction, inevitably raised significant concerns of surveillance 

and invasion of privacy. In legally fixing Aadhaar, the Supreme Court had to first define the contours of 

the constitutional protections for the right to privacy of citizens in India. And then, use its definition to 

handle controversies in other domains such as using Aadhaar to distribute welfare, restricting the storage 

timeframe for Aadhaar authentication records to six months, and allowing storage of process metadata only.  

Finally, the Indian state still relies on an amendment to the Indian Evidence Act of 1872 made by 

the colonial government in 1899 to use fingerprint and DNA evidence in criminal proceedings. The major 

controversies on Aadhaar revolved around fixing policy by enacting a law to provide UIDAI the statutory 

authority to collect biometric information and using this information for identity verification. The absence 

of this policy fix for a span of initial six years of Aadhaar’s implementation raised a plethora of 

controversies on administrative workarounds such as voluntary enrollment into Aadhaar, making Aadhaar 

mandatory through other means such as mandating its use for delivery of welfare entitlements, and 

collecting biometric information for NPR through Aadhaar enrollment.44 While the passage of the Aadhaar 

Act in 2016 remains controversial, it did provide the government an important resource to argue in Court 

for the constitutionality of the Aadhaar project. Thus, although forensic investigations and civil 

identification share a family resemblance in the context of their use of biometrics as a technical fix, they 

are organized and managed through distinctly different administrative, legal, and policy fixes.  

 
44 Since the Indian citizenship rules do not require citizens to share their biometric information with the government, 

NPR relied on Aadhaar for collecting biometric information. 
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In conclusion, this and the previous chapter illustrate that technical, administrative, legal, and 

policy fixes simultaneously perform two different functions. First, they partially resolve ongoing debates 

and problems within their domain and second, they are used as resources to resolve problems and 

controversies in other domains (see also Gillespie 2009). For example, technically fixing Aadhaar to resolve 

unique identification not only addressed the debates over fraud and forgery in identification practices, but 

also controversies over leakages in administration of welfare disbursement.45 Aadhaar will continue to be 

a resource for organizing welfare services until the government can no longer defend its legitimacy in 

debates over Aadhaar-based exclusions of citizens from accessing welfare. The cycle will continue! For 

now, I will move on from narrating the histories of infrastructuring unique identification in India to 

describing how Aadhaar’s design team conceptualized and understood its techno-bureaucratic enterprise of 

assigning unique numbers to Indian residents in the next chapter. India’s population raises inevitable 

challenges of managing scale for any project spanning its infrastructural and socio-economic diversity. I 

will elaborate how these challenges were resolved by Aadhaar’s design team. 

 

  

 
45 I elaborate on controversies over leakages in administration of welfare in chapter #6.  
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#4: The Hourglass Architecture of Aadhaar46 

Public goods must be built as a platform on top of which innovation can happen. […] 

Identity is core to all systems and should be layerable. 

 – Pramod Varma, the Chief Data Architect of Aadhaar (ThoughtWorks 2016) 

In the previous two chapters, I relied mostly on documentary analysis of primary and secondary sources to 

historicize the efforts to build Aadhaar. Beginning with this chapter, I pivot into my field research on 

Aadhaar. This chapter focuses on the work of the members of the design team in conceptualizing and 

implementing Aadhaar. A constitutive feature of my field research on Aadhaar were aphorisms on everyday 

life in contemporary India. A Right to Food activist once said to me, “Numbers are always against India” 

(Harshvardhan, personal communication, 4 August 2015); he explained that the size of India’s population 

exacerbates every problem India faces. For example, a 1% error rate in digital services used by the whole 

of India’s population translates into challenges faced by approximately 13 million people. Numbers, 

however, are indexical. The massive young Indian population is simultaneously valorized for its economic 

potential in terms of ‘demographic dividend’47. In any case, India’s population raises inevitable challenges 

of managing scale. This chapter describes how these challenges were addressed by Aadhaar’s design team 

members in building Aadhaar. As outlined in the Prologue, members have consistently promoted 

implementing a unique identity project to fix the problem of de-duplicating48 citizen records across 

government databases. Members wanted to start Aadhaar from ‘scratch’ and build a ‘clean’ database of 

unique enrollees. Adding Aadhaar numbers to existing citizen records in other government databases will 

then clean or de-duplicate them and standardize mechanisms for authenticating citizen identity. 

 
46 Parts of this chapter have been borrowed from Singh, Ranjit. 2019. “Give Me a Database, and I Will Raise the 

Nation State.” South Asia Journal 42 (3): 501–18. https://doi.org/10.1080/ 00856401.2019.1602810.  
47 Demographic dividend refers to the potential of economic growth embedded in the rising share of working age 

population in any country. Nilekani has extensively argued for the potential of demographic dividend in India’s 

development in his efforts to make a case for a unique identity project (Nilekani 2009). 
48 Deduplication is the removal of duplicate or redundant copies of data. 

https://doi.org/10.1080/%2000856401.2019.1602810
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 I use ‘members’ to refer to Aadhaar’s design team members in this chapter. The term ‘members’ 

also serves the purpose indicating an ethnomethodological engagement with members of a practice to 

provide an account of how the setting of their work is organized (in this case, Aadhaar). Garfinkel argues 

in this regard that, “in exactly the way that persons are members to organized affairs, they are engaged in 

serious and practical work of detecting, demonstrating, persuading through displays in the ordinary 

occasions of their interactions the appearances of consistent, coherent, clear, chosen, planful arrangements” 

(Garfinkel 1967, 34). My conversations with members were often inundated with justifications of design 

choices in building Aadhaar. They often relied on the metaphor of an hourglass to articulate their planful 

arrangement in organizing for Aadhaar. This chapter elaborates on how members who were new to the 

workings of Indian bureaucracy were able to mobilize their expertise in designing data systems to reshape 

the organization of IT-based government projects in India. The chapter describes members’ work in 

demonstrating and persuading the Indian government of the organizational imperatives of designing 

Aadhaar as a unique identification infrastructure as well as a digital platform.  

 Members imagined Aadhaar as an infrastructural intervention to solve a variety of problems 

associated with the workings of Indian bureaucracy. These problems range from corruption and inefficiency 

in everyday bureaucratic work to problems associated with standardizing management of citizen data in 

state practices. Nilekani had already identified many of these organizational challenges such as “repetition, 

a lack of awareness around best practices, and varying degrees of commitment” (Nilekani 2009, 380) in 

managing and securing citizen data in various central and state government departments. Aadhaar, a 

putatively universal “single citizen ID” (Nilekani 2009, 367), was imagined as an IT-based technological 

solution to all of these problems. This imagination lends itself into two questions: first, how to create an 

IT-based single citizen ID for a country with a population of more than one billion people? Second, how 

does this ID lay the foundation for renovating practices of Indian bureaucracy? These questions were 

central to my field research on Aadhaar’s design and conversations with members who were based out of 

Bengaluru when I met them and were involved in the initial conceptualization and design of Aadhaar. 
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 Aadhaar marks the beginning of a new way of thinking about IT-based government projects in 

India (TAGUP 2011). It is designed as a digital platform to provide identity verification services (UIDAI 

2014a). Tarleton Gillespie, a media studies scholar, defines a digital platform as “an infrastructure that 

supports the design and use of particular applications, be they computer hardware, operating systems, 

gaming devices, mobile devices or digital disc formats” (2010, 349). Research on platforms and 

infrastructures have had “separate origins and different features” (Plantin et al. 2016, 1). Platforms studies 

have been primarily the focus of media studies scholars and infrastructure studies have mostly emerged 

from the work of STS scholars (Plantin et al. 2016, 2). However, new scholarship at their intersections has 

theorized and showcased the emergence of platformized infrastructures and infrastructuralized platforms 

as “both new and existing infrastructures are built or reorganized on the logic of platforms” and vice versa 

(Plantin et al. 2016, 1). Aadhaar is an exemplar of a state-managed platformized identification 

infrastructure. In conversations, members highlighted how Aadhaar, akin to platforms49, was designed to 

have an hourglass architecture: 

where minimal standardization at the waist of a layered architecture (e.g. the IP layer 

of the internet) enables burgeoning innovation above (e.g. apps) and below (e.g. 

wireless, wired networks, etc.) it. In other words, a simple, easy-to-use solution forms 

the waist of the hourglass, while allowing for innovation in multiple spheres both above 

and below. 

[... In Aadhaar’s case,] the waist consists of the Aadhaar number—a unique identifier 

for every individual—and authentication services linked to this number. Below the 

waist lies innovation in design, in this case biometrics devices that can capture 

fingerprints and iris data. [...] Above the waist lies any application that might require an 

identity verification service (Nilekani and Shah 2015, 224).  

 
49 Plantin et.al. summarize the work of platform studies scholars as explorations of “how modularity and power are 

negotiated between a core unit with low variability and heterogenous components of high variability” (Plantin et al. 

2016, 298).  
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In effect, the waist standardizes interactions between highly variable components above and below it. This 

chapter elaborates on how members mobilized the hourglass as a metaphor for control50 not only in 

technically implementing Aadhaar, but also in organizing its logistics. The hourglass architecture is 

reminiscent of discussions on modularity in building data infrastructure as layers of stacks placed on top of 

each other. While Yochai Benkler has extended this discussion to theorize the emergence of a networked 

data economy (2006), Benjamin Bratton has explored infrastructure-as-stacks to postulate the formation of 

a new geopolitical architecture for governance (2016). However, as I mentioned in the Prologue, other 

infrastructure studies scholars have contested portrayals of infrastructure-as-stacks to argue that 

infrastructure, like a good stone fence, is held together by an uneven imbrication of uncemented things, 

such as standards, models, discourses, and practical actions (Lampland and Star 2009, 20). While Aadhaar 

was imagined as an identification layer on top of existing services, in practice, its appropriation by the 

Indian bureaucracy has produced more of an uneven imbrication. Despite the struggles in stacking Aadhaar 

over existing state practices, members built on the success of enrolling more than a billion residents into 

Aadhaar (PIB 2016b) to extend the hourglass metaphor to ultimately envision and build new mechanisms 

of governing data-rich India.  

 The hourglass architecture, while being a consequential design choice in building Aadhaar, is only 

a part of a larger set of design decisions made by members. These decisions were a product of the mutual 

shaping of the entrepreneurial culture of IT startups that most members were encultured in and the 

bureaucratic culture of the Indian government in which Aadhaar was eventually embedded. In describing 

the dynamics of the interaction between members and bureaucrats, I focus on members’ perspectives in 

conceptualizing and practically organizing for Aadhaar. In the next section, I begin with how members 

formulated unique identification as a design problem. After outlining these formulations, I explore the 

 
50 Nilekani and Shah articulate hourglass as a model of innovation in their work, however, they also envision the 

government as the arbiter of the market of innovations resulting from this model. Thus, their primary concern, also 

evident in my conversations with other members, is how the waist exercises control over the ecosystem around it 

(Nilekani and Shah 2015, 224).  
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design features of Aadhaar and the prior discussions between members and bureaucrats that stabilized these 

features when Aadhaar was being conceptualized in the third section. After a broad discussion on various 

design features, I focus on two specific design choices that created the conditions for Aadhaar to serve as a 

platformized identification infrastructure. First, I explore the choice of an hourglass architecture that 

enabled open and distributed implementation of its infrastructural processes through public private 

partnerships in the fourth section. Second, I elaborate on the restrictions on storage of authentication and 

transaction histories to ensure privacy protections for enrollees as they employed Aadhaar to access various 

services in the fifth section. These choices were heavily contested during litigations against the project in 

the Supreme Court, but they eventually aided in the Court’s verdict in upholding constitutionality of 

Aadhaar. In the final section, I conclude with a discussion on how members’ conception of and ideas around 

India’s development were generated in practice, how they were deployed, and their consequences for 

governance. I examine the larger implications of appropriating Aadhaar as the first database covering most 

of India’s population to set up the chapters that follow on each of its infrastructural processes.  

Unique Identification as a Design Problem  

I arrived in Bengaluru on 4 June 2015 during the first round of my field research. The cityscape was filled 

with billboards advertising mobile apps; their sheer ubiquity in Bengaluru compared to other cities has a 

story to tell. A platform-based service economy is slowly taking over the entrepreneurial imagination of 

Bengaluru where smartphones are positioned as the future of business and digital innovation in India: “The 

number of smartphone owners in India will further increase to 58 percent [of the population] by the end of 

2021” (Ericsson 2016). The Bengaluru IT industry is promoting this trend and so are the members. 

Most original members are no longer a part of the UIDAI. They have moved on, but they still talk 

about working on Aadhaar as one of the most exciting times of their lives. Things were new; there was 
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enough freedom and space, if not time, to think through technological choices for the project.51 All of them 

were nostalgic about their interactions with bureaucracy; while difficult on occasion, they reminisced about 

their exposure to a different world-view:  

The government folks realized the value we bring, and they were gracious and very 

accommodative, surprisingly, very very accommodative. Maybe not surprising to them, 

but it was surprising to us because we weren’t sure what to expect. […] After the initial 

one year or so, they really understood that we are there to just help. We were passionate 

about the project and we are not there to play politics. We are not taking away their 

power, we are not taking away their authority. We are just there. You want help, take 

help. We are practitioners, we understand the system, we will help you out (Kairav, 

Personal Communication, 24 September 2015). 

Members were quick to draw out the difference in expertise between themselves and the bureaucrats; while 

they understood technical implementation better, the bureaucrats knew the administrative procedures 

needed to run a state-managed identification infrastructure. Building Aadhaar required a mix of both. Of 

course, there were moments when the hierarchical bureaucratic structure of the government did not align 

with the expectations of members coming from a startup culture, where “you called the CEO by his first 

name” (Nilekani and Shah 2015, 29). “Each group had their own impenetrable jargon” and expectations 

(Nilekani and Shah 2015, 29). 

 However, they did agree on the need for a centralized mechanism for identity verification in India. 

UIDAI offers the following articulation of this agreement in outlining Aadhaar’s technology strategy:  

There is no common national ID system in India that covers all residents, but there are 

several separate databases of information such as the PAN (Permanent Account 

Number) card, EPIC (Electoral Photo Identity Card), Ration Card, etc. that represent 

subsets of the population and are specific to certain applications, such as for the levy of 

income-tax, for voter registration, and for food distribution [respectively]. The core idea 

 
51 Conversations on building a biometric-based ID for below poverty line families began in 2006. The UIDAI was set 

up under the chairmanship of Nandan Nilekani in 2009 with the goal of issuing the first Aadhaar number by 2010 (see 

Chapter #3 for more details; see also PSCoF 2011) 
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of the Aadhaar project is the issuance of a Unique Identification (Aadhaar) number to 

all ‘residents’ of India so they can use it for multiple schemes and purposes. This is 

critical considering large numbers of people migrate from one part of India to another 

for education and work (UIDAI 2014c, 20).   

Every government service relies on some form of identification to ascertain eligibility of a citizen to access 

that service. Thus, lack of adequate identification documents to prove their eligibility, for any reason, 

becomes a barrier for citizens in actively engaging with the state (UIDAI 2010b). Aadhaar was promoted 

as a solution to this problem by envisaging that its design fundamentally reinvents the approach to defining 

resident identity in India. At its core, Aadhaar designers imagine identification as a government service in 

and of itself, rather than a mechanism to facilitate last mile delivery of other government services (Nilekani 

and Shah 2015). For example, a ration card is an identification document used to identify beneficiaries of 

the Public Distribution System (PDS). It is vertically integrated into PDS and does not exist independent of 

the PDS. Similar is the case with PAN cards for tax filing, EPIC cards for voting, Passports for international 

travel, etc. Thus, identification documents are generally connected with a particular bureaucratic function 

of the state. The design of Aadhaar unbundles this connection or rather it makes it secondary to its primary 

function of unique identification of an Indian resident. 

 Varma, whom I also quote in the beginning of this chapter, specified two major design 

considerations in building Aadhaar’s infrastructure: choice and portability (ThoughtWorks 2016). 

According to Varma, Aadhaar’s design was driven by the consideration that a resident should have choices 

with respect to their ability to prove their identity. Furthermore, the mechanisms built for identifying 

residents should offer the ability to be repurposed for any bureaucratic function and should not be 

constrained by the geographical location of the resident. Elaborating on these considerations, Varma argues 

that, “For portability and choice to work, you need an identity that is shared across domains. If PDS system 

has their own identity and smart card, which I cannot reuse in education or other places, then everybody 

will have the whole vertical solutions that are very monolithic in nature” (ThoughtWorks 2016). Thus, 
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Aadhaar was conceptualized as an independent identity verification service that could potentially be 

connected with last mile delivery of any public or private service in India.   

 Dakshin, a former member, who currently runs a venture capitalist firm that incubates startups 

working on Aadhaar-enabled services and a not-for-profit-organization that designs e-Governance solutions 

for local administrative bodies such as municipalities, offered the following rationale for keeping Aadhaar 

independent of other government services:  

Most identity solutions are closed systems. Whether it is the way, American government 

implemented their biometric database for immigrants, or it is any other kind of number 

given to citizens in most countries. They are designed within a bureaucratic system and 

they are meant for that bureaucratic system. The Social Security Number [SSN] in 

America opens up this space to some extent where public and private agencies are using 

this number to get a sense of your credit history. But then again, the SSN is associated 

with a specific function and that is what it does. 

When we were building Aadhaar, we wanted to create an identity number that 

incorporates an ecosystem of services. What I mean is that an Aadhaar number did not 

have a particular bureaucratic purpose per se, it was simply intended to uniquely 

identify a person. That is, there is a direct one-to-one correspondence between an 

Aadhaar number and an Indian resident. The rest of the uses of Aadhaar is an extension 

of the ecosystem that it supports by uniquely identifying Indian residents (Fieldnotes, 

29 September 2015, emphasis added). 

Aadhaar, like any other digital platform, was designed to be “specific enough to mean something, and vague 

enough to work across multiple venues for multiple audiences” (Gillespie 2010, 349).52 In line with how 

Keating and Cambrosio describe the nature of biomedical platforms, the operationalization of Aadhaar did 

not “need shared understandings” (2000, 347). The order created by Aadhaar results from consistency of 

the waist that holds together other components imbricated in its organization.  

 
52 Gillespie uses the case study of YouTube to argue different relationalities of platforms for different actors such as 

developers, users, and advertisers (Gillespie 2010).  
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Furthermore, Dakshin recollected, almost as an aside, to his description of Aadhaar’s ecosystem of 

public private partnerships that, “one of the initial ideas while designing Aadhaar was centered on 

standardizing addresses in India. In the US, the addresses are standardized into House Number, Street Name 

and a pin code with a delivery extension. The Indian system by comparison is not as organized. But that 

did not quite pan out” (Fieldnotes, 29 September 2015). Nilekani and Shah (2015) have further noted that 

addresses in India “incorporate the name of local landmarks — houses of worship, schools, cinemas, 

shopping complexes — as points of reference. In India’s villages, where everybody knows everybody else, 

a postal address that says ‘behind the banyan tree’ or ‘deliver to X, son of Y’ is often sufficient for a letter 

to reach its intended recipient” (2015, 34). As I elaborated in Chapter #2, citizen identity is deeply connected 

with their residential address in the organization of government services in India. Their address determines, 

for example, where a citizen can vote, where they can be registered as a PDS beneficiary, where they can 

apply for a driving license, etc. Given the relatively incomplete descriptions of addresses in India, 

standardizing addresses is a difficult problem to solve. Aadhaar’s design circumvents this problem by 

standardizing an Indian resident instead. The granular detailing of Indian geography in terms of numeric 

pin codes and extension codes for addresses was considered more difficult to achieve given the uneven 

nature of India’s urbanization and development. Standardizing identity of residents with qualitative 

approximations of their residential addresses solves this problem indirectly by turning the problem into one 

of reaching the resident. 

Along the lines of these foundational concerns, I had another conversation with Revant on the same 

day I met Dakshin. Revant is in a senior management position at Dakshin’s not-for-profit-organization. He 

focused on entity resolution as a primary design consideration in building Aadhaar. As we sat down in his 

office, he turned his computer screen towards me to show the land record system that his organization was 

building for a municipality in Tamil Nadu and said:  

So, let us assume that we are trying to figure out who owns what land in this 

municipality. Now, let us take your name. You can have land records on different 
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versions of your name – R Singh, RP Singh, Ranjit Singh and so on. It is impossible to 

uniquely identify a property owner simply on the basis of their name, so by extension, 

it becomes difficult to computationally figure out how many properties does a single 

person own in a particular municipality, let alone a state or a country like India. What 

Aadhaar will eventually allow us to do, in this case, is to be able to identify land records 

as connected to a number rather than a name, which makes computation of property 

taxes and identification of property owners a lot more efficient (Fieldnotes, 29 

September 2015). 

In Revant’s example, there could be different ways of addressing the same property owner in different 

property records. Aadhaar is imagined as a “root identity” from which all other forms of identification will 

follow, thus, enabling bureaucratic efficiency in computationally streamlining organization of government 

services (UIDAI 2014b).  

 These formulations of unique identification as design problems lend themselves into particular 

conceptions of the nature of identity and identification. Identity resides within the person being identified. 

A plethora of factors can be used to define identity: who you are (which is connected to biometrics, 

signatures, handwriting etc.), what you have (such as a smartcard or a security token or an identification 

document such as a ration card), and what you know (such as passwords, pins, and secret questions) (UIDAI 

2014b). On the other hand, identification is the condition of recognition that a person must satisfy in their 

attempts to access services. Government projects use a specific set of conditions as eligibility criteria to 

identify a particular group of citizens (say, below poverty line individuals) for one purpose or the other 

(say, distribution of social welfare, employment, health insurance and so on). The conversion of the 

lifeworld of a citizen’s identity into a specific economic marker (for example, average income, in this case) 

is necessary for identification and the ensuing practices of governance to unfold. Identity and identification 

are two sides of the same coin in enacting state-citizen relations. One faces the citizen, the other faces the 

state, and together they make up the foundation of statecraft. In the next section, I will explore how this 

mutually constitutive relationship between identity and identification is leveraged in determining the design 

features of Aadhaar. 
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Design Features of Aadhaar 

The initial document with an overview of UIDAI’s strategy in implementing Aadhaar provides a list of 

features that determine the technical and bureaucratic scope of the project (UIDAI 2010b). In this section, 

I am going to take these listed features separately and provide members’ insights into design discussions 

that eventually created consensus over them. These insights not only capture members’ accounts of how 

these features were reasonable in conceptualizing Aadhaar at the scale of India, but also set up the tensions 

that underlie the agreement between members and bureaucrats over these features.  

To begin with, the bureaucratic function of UIDAI is limited to issuance of an Aadhaar number and 

authentication services linked to the number. Departing from convention, UIDAI was not going to issue 

identity cards as other government services generally did after citizens’ enrollment into services. Kairav, 

involved in designing the technical architecture of Aadhaar and my primary informant on its design, 

recounted the initial brainstorming sessions on whether Aadhaar was to be rolled out as a number or a card: 

In 2009 when we were brainstorming, early July, we were actually thinking of a card, 

an identity card. We knew biometrics [would be a part of it] because of the uniqueness 

requirement. […] And we really did not bother much about demographic data. How 

much is going to be there, you know, five to ten columns. […] Our biggest breakthrough 

happened in July; I think. First breakthrough, when in one of the brainstorming 

discussions, I think in Nandan’s [Nilekani] house. Somebody said, ‘What is it in card? 

What do we want? It’s about the number, isn’t it?’ And it was a number ever since. […]  

The card is a proxy identity. You are your identity. A card can’t be your identity. [If] 

you lose your card, do you lose your identity? [… The card] is only a manifestation of 

my identity. I could have manifested it in a mobile. That was an ‘AHA’ [moment]. Why 

are we chasing something that has been done in the past? […]  

We said this is a great time to leapfrog and say, ‘Don’t bother. […] Just make it a 

completely digital identity. You are your identity. You can verify your identity and if 

you want to remember [it], I will give you something that you can print. Because 
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existing system [the Indian bureaucracy] will continue to ask for where is Aadhaar card. 

As if, there is a card (Kairav, Personal Communication, 24 September 2015). 

For Kairav, there is no difference between a person and their identity. The Aadhaar number is simply a 

digital record that allows residents to certify that they are who they say they are. On a similar note, Pranay, 

another member involved in marketing Aadhaar, pointed to a different problem with cards: 

By the time we would have rolled out 50% of the cards, in say, three years, the chip 

would have already been outdated and there would have been something new on the 

market. You see, hardware is software calcified. Numbers as a soft entity are a lot easier 

to manage than cards (Pranay, Personal Communication, 25 August 2015). 

For Pranay, the Aadhaar card is a calcified material manifestation of a digital number. According to 

members, if a street-level bureaucrat has a biometric reader connected to the internet, then the letter issued 

by UIDAI after successful enrollment of a resident is futile for authentication purposes. However, this has 

not precluded the Indian street-level bureaucracy from attributing special significance to the UIDAI-issued 

letters. The distinction drawn here between digital Aadhaar number and its material manifestations in cards 

and UIDAI-issued letters eventually became a recurrent source of trouble in claiming Aadhaar-enabled 

government services.53  

With respect to the relationship between Aadhaar and Indian citizenship, the UIDAI specified that 

issuance of the number does not mean that the enrollee is an Indian citizen. It is rather the seeding of 

Aadhaar with other government services that enables an enrollee to claim Indian citizenship (UIDAI 

2010b). As mentioned in Chapter #3, distinguishing between immigrants and citizens based on identity 

documents has continued to be a challenge for the Indian government and the courts. By drawing a boundary 

between Aadhaar-based identification and bureaucratic recognition of citizenship claims, UIDAI avoided 

the messy challenge of determining who is a citizen of India. It limited its role to issuing Aadhaar numbers, 

 
53 I elaborate on these troubles in chapters #6 and #7.  



 

125 

which is sent to the enrollee through a letter by India Post, and providing digital identity verification services 

linked to the number. However, this feature also became a primary point of contention in the litigations 

against Aadhaar with petitioners arguing that Aadhaar should not be issued to immigrants.  

UIDAI did not make enrollment mandatory. However, it expected that the services and benefits 

that will eventually be linked to the number will create considerable demand for enrollment into the project. 

Furthermore, UIDAI noted that this voluntariness does not “preclude [central or state] governments […] 

from mandating enrollment” (UIDAI 2010b, 25). Aadhaar was designed with a “pro-poor approach” with 

special provisions for poor and underprivileged populations to ensure that the lack of identification 

documents does not become a barrier for them in enrolling into the project. Their enrollment could be 

carried out using an introducer model, similar to the one used by banks in India, wherein a pre-existing 

enrollee/customer can introduce other enrollees/customers to the system. Enrollment was conducted only 

after “proper verification of [residents’] demographic information […]. This ensures that the data collected 

is clean from the start of the program” (UIDAI 2010b, 24–25).  

Enrollment was purposefully restricted to minimal data collection. Collection of resident data is 

limited to: a) Mandatory demographic data: name, date of birth (or age), gender, and residential address; b) 

Optional data: mobile number and email address; c) Biometric data: ten fingerprints, two iris scans, and 

facial photograph, and d) For children under five years old: Aadhaar number and name of the guardian 

(Father/Mother/ Guardian). Nilekani and Shah (2015) deal extensively with debates on minimalism in data 

collection during Aadhaar enrollment: 

The health ministry suggested that the UIDAI collect blood group data of each 

individual; other ministries wanted information on caste, disability status and other 

attributes. Ram Sewak Sharma [Director General, UIDAI (2009-2013)] reminisces, ‘A 

common mistake that government applications make is to collect data which they are 

not likely to use at all, creating long and complicated application forms. […] This has 

happened because designers of these forms have no idea why they want the extra 

information, but feel that since it might be required later for some purpose, it’s better to 
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collect it now. […] The UIDAI adopted a policy that it would collect only minimal 

information which was necessary and sufficient to establish the identity of a person’.  

[…] The Aadhaar number was one of the first government-issued IDs that officially 

recognized ‘transgender’ as an option when specifying the gender of the person being 

enrolled, at a time when most government programmes still forced transgendered 

individuals to identify themselves as male or female.  

Similarly, it was mandatory for women to supply their husband’s or father’s name while 

applying for an Aadhaar number.54 [Discussing this in the committee meetings, Pramod 

Varma, recounts that he asked] ‘If this information is made mandatory for all, what 

about special cases like orphans or homeless people? In practice, anyone who doesn’t 

fit neatly into the mandated categories is often overlooked and eventually excluded from 

the system.’ […] After some debate, the committee [Demographic Data Standards and 

Verification Procedure Committee (DDSVP Committee 2009)] agreed that the best way 

forward would be to make such details optional rather than mandatory (Nilekani and 

Shah 2015, 32–34).   

These discussions not only elicit divergent viewpoints to data collection between members and bureaucrats, 

but also illustrate the exclusionary consequences of mandatory data fields during enrollment. Indeed, the 

more mandatory data fields there are, the more exclusive an identification infrastructure becomes.  

The UIDAI collects biometric data to ensure that every resident can only be issued one Aadhaar 

number. Members were “thinking initially about fingerprints alone” (Kairav, Personal Communication, 24 

September 2015) for the purpose of biometric deduplication. This focus on fingerprints changed after the 

UIDAI Committee on Biometrics compiled its report in 2009. The Committee noted that there are no 

empirical studies available “to estimate the accuracy achievable for fingerprint under Indian conditions” 

(2009, 44). The Indian population presented unique challenges because “larger percentage of population is 

 
54 Akhil Gupta, an anthropologist of the Indian state and postcolonialism, has argued in this regard that, “the 

requirement that any application submitted by a woman to a bureaucratic office [in India] contain, for purposes of 

identification, the name of either her father or her husband, institutionalizes the patriarchal order and normalizes 

heterosexual marriage” (A. Gupta 2012, 24–25).  
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employed in manual labor, which normally produces poorer biometric samples” and “biometric capture 

process in rural and mobile environment is less controllable compared to the environmental conditions in 

which Western data is collected” (2009, 44). Recognizing these challenges, the Committee recommended 

that, “While 10 finger biometric and photographs can ensure deduplication accuracy higher than 95% 

depending upon quality of data collection, there may be a need to improve the accuracy and also create 

higher confidence level in the deduplication process. […] The UIDAI can consider the use of a third 

biometric in iris, if they feel it is required for the Unique ID project” (2009, 5). Furthermore, it advised that, 

“A scheme must be designed to reward enrolling agencies for the capture of good quality images” (2009, 

5). Members ultimately adopted both these recommendations. While the quality of biometric image capture 

is evaluated within the enrollment client software, the UIDAI also started collecting iris data as a third 

biometric modality to improve accuracy of the deduplication process.       

Aadhaar numbers are only issued after the process of deduplication, where key demographic and 

biometrics data fields of a new enrollee is compared to all existing Aadhaar records to ensure uniqueness. 

The 12-digit Aadhaar number issued to an enrollee after deduplication is a random number and does not 

contain any intelligence. Learning from the possibility of predicting Social Security Numbers in the US 

based on an individual’s place and date of birth55 (Acquisti and Gross 2009), members wanted to ensure 

that an enrollee’s Aadhaar number in and of itself cannot be used to discern any personal information about 

them (Fieldnotes, 29 September 2015). Furthermore, UIDAI expected regular updates on demographic 

information, especially residential address, in the Aadhaar database. Since Aadhaar is designed such that 

“residents have only one chance to be in the database, individuals are incentivized to provide accurate data. 

This incentive becomes especially powerful as benefits and entitlements are linked to the Aadhaar number. 

Regular usage of identity across many services naturally incentivizes the resident to keep Aadhaar system 

up to date” (UIDAI 2010b, 26). 

 
55 In conversations, members often compared Aadhaar with Social Security Numbers in the US. Some of them had 

also moved from the US to India to work on the project.  
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In implementing the infrastructural processes of Aadhaar, UIDAI built a partnership model wherein 

it acts a regulatory authority that creates standards, best practices, and software for each of Aadhaar’s 

infrastructural processes: enrollment, seeding, and authentication. The rest of the work is outsourced to an 

ecosystem of public and private agencies. In the context of authentication, which can be performed digitally 

anywhere and anytime, UIDAI requires explicit resident consent before sharing their demographic data 

with other public or private agencies. The Aadhaar electronic Know Your Customer (e-KYC) service 

“allows resident to authorize UIDAI to share electronic version of their Aadhaar letter” (UIDAI 2010b, 26) 

to other agencies. Identification can thus be performed without the use of physical copies of ID documents. 

Finally, the design of Aadhaar’s infrastructure relies on technological interventions in large scale biometric 

deduplication, open application program interfaces (APIs) for all its infrastructural processes, 2048-bit PKI 

encryption to ensure data security, and pervasive use of data analytics to create a scalable and centralized 

biometric database.  

Taking these features together, Aadhaar-enabled unique identification is imagined as a layer, a 

Lego block of sorts, operating on top of other public or private databases designed to support services such 

as social welfare disbursement and managing financial transactions. Residents are offered choices in terms 

of the location or the enrollment agency that they would like to use to enroll into the project, how and when 

to authenticate their identity, and finally, the mechanisms for seeding their Aadhaar numbers to databases 

of other agencies that they engage with. These choices are open-ended from the perspective of UIDAI; 

however, they can be constrained and contingent on the way the government agencies use Aadhaar to 

implement last mile delivery of their services. For example, while an Aadhaar enrollee can authenticate 

their identity anywhere and anytime, authentication and seeding of an Aadhaar number to the PDS database 

is still geographically restricted to the Fair Price shop, where the enrollee is registered as a beneficiary. 

Friction emerges when different organizational practices rub against each other. I will explore such friction 

in chapters that follow. For now, moving onto the next section, I focus on how hourglass becomes a 

metaphor for practically accomplishing Aadhaar. 
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Hourglasses of Unique Identification 

I met most members in startups they had launched after leaving the UIDAI. Typically, these startups were 

set up as open multi-purpose spaces equipped with community tables to blend social interaction and solitary 

work seamlessly. There were whiteboards filled with to-do lists and brainstorming notes. The supply of 

coffee and post-it notes seemed endless. The environment seemed congenial and collaborative; I could hear 

a constant buzz of activity as I often waited for members to get free for an interview with me. There were 

people who never lifted their eyes from their computers, and separate meeting rooms with whiteboards and 

animated conversations that I could see but not hear. In those moments, I did not think that there could 

possibly be a better opportunity to just watch a new generation of young Indian software engineers working 

together. Given the setting of my conversations with them, I slowly started exploring the mutually 

constitutive relationship between Aadhaar and the Bengaluru startup culture. My exploration had several 

threads such as exploring members’ accounts of dealing with bureaucratic paperwork and unpacking the 

role of IT companies in material practices of Aadhaar-enabled bureaucratic services. In these explorations, 

the metaphor of an hourglass became a recurring theme in my conversations with members on the scale of 

the project. Creating a standardized biometric identity comes with the complex problem of collecting data 

at the scale of India’s population. However, Kairav rejected this premise of complexity:  

It is not actually complex. It is not complex because if you break down your problem 

to smaller pieces of the puzzle and then, you compose the puzzle back onto a larger 

puzzle. Otherwise, everything looks complex. If you say, issue a biometric identity, 

unique, for a billion people, never been done in the world, you have to do it all in three 

months, all within the constraints of government, and you have to do RFP [request for 

proposal], you have to do lowest price guy, it all looks very complex. But you break 

down. You break down in pieces, pieces, pieces, and pieces (Kairav, Personal 

Communication, 24 September 2015). 

Members broke down the larger problem of data collection into a set of parallelizable smaller problems. 

They drew a distinction between the technical and organizational implementation of Aadhaar (Fieldnotes 
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on conversation with Dakshin, 29 September 2015). While the technical challenge was to manage storage 

and processing of collected data, the organizational challenge was to administer human resources and the 

logistics of Aadhaar’s infrastructural processes. Both challenges were addressed by using hourglass 

architecture as an organizing principle for implementing infrastructural processes of Aadhaar.  

By focusing on Aadhaar’s hourglass architecture in this section, I wish to make two points. First, 

managing scale requires two kinds of translations (real-to-abstract and abstract-to-real) that together 

constitute any large-scale enterprise. Aadhaar enrollment is the process of translating a unique real person 

into an abstract data record of biometric and demographic data (real-to-abstract translation), while 

authentication is the process of translating an abstract data record into a unique real person (abstract-to-real 

translation). Seeding remains an in-between process of mapping abstractions; it maps data records on 

Aadhaar with data records on other databases. Aadhaar’s utility and power are embedded in its ability to 

practically sustain both these translations. Second, members artfully blended the entrepreneurial culture of 

IT startups with the bureaucratic culture of the Indian government to accomplish these translations. They 

employed techniques of building and marketing startup products to turn Aadhaar into a digital platform. 

Aadhaar’s hourglass architecture reflects cultural ideals of openness and modularity espoused by IT startups 

in building their own businesses. However, Aadhaar is also a state-managed identification infrastructure 

that is embedded bureaucratic work, which (re)produces and values replicability and consistency.56 Just as 

maintaining openness and modularity in infrastructure-as-stacks is difficult in practice, replicability and 

consistency are also difficult to achieve in bureaucracies.57 However, they remain the cultural ideals of IT 

startups and bureaucracies respectively. Furthermore, these contrasting cultural ideals—openness versus 

consistency58—are difficult to reconcile in building and (re)organizing infrastructures as platforms. In this 

 
56 Max Weber (1946) has argued that replicability and consistency are constitutive features of a bureaucracy. 

Irrespective of who occupies a bureaucratic office, decision making is driven by rules that produce consistent results.  
57 Akhil Gupta has succinctly shown how antipoverty programs implemented by Indian bureaucracy systematically 

produce arbitrary outcomes, where “some people manage to receive assistance and others [do] not. […] The 

production of arbitrariness is not peculiar to Indian bureaucracies but is a feature of any complex bureaucratic 

organization” (A. Gupta 2012, 24). 
58 Openness requires giving up control while consistency requires exercising control. I address the difficulties in 

reconciling these ideals in describing the UIDAI’s efforts to ensure consistency in legitimate uses of Aadhaar.   
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section, I elaborate on how members navigated these challenges by documenting how openness, 

modularity, consistency in legitimate uses,59 and power were negotiated between the relatively stable waist 

and the highly variable components above and below in Aadhaar’s implementation. 

 Starting with scale, Bruno Latour in his seminal work, Give Me a Laboratory and I will Raise the 

World, argues that a laboratory’s locus of power is situated in its ability to translate macro-scale real-world 

phenomena into micro-scale abstract objects of study (Latour 1983). He contends that such translation 

remains weak until these abstract objects are scaled up to have demonstrable real macro-scale 

consequences.60 By dissolving the boundaries between micro- and macro-scales, Latour demonstrates how 

scientists manifest changes in the real world by turning laboratories into obligatory passage points.61 Thus, 

the role of an ethnographer in laboratory studies is to follow how scientists manage scale. David Ribes 

makes a similar argument in studying the scale of data infrastructures: “Rather than seeking to investigate 

the large-scale thing itself, the ethnographer asks of the actors: how do you know your enterprise? The key 

insight in this method is the recognition that anytime there is a ‘large’ endeavor you will find actors tasked 

with managing the problems associated with its scale” (Ribes 2014, 158, emphasis in original). The 

techniques and tools used by actors such as surveys and descriptive statistics, standards, and meetings of 

key stakeholders to represent and cope with the size of infrastructure projects are ethnographic resources to 

unpack scale. Ribes addresses such tools and techniques as scalar devices. In this chapter, I will show that 

hourglass is a scalar device in members’ work of turning Aadhaar into an obligatory passage point for 

unique identification.  

 
59 The multiplicity of ways in which Aadhaar can be used raises regulatory concerns in distinguishing between 

legitimate participation in its ecosystem to offer services and illegitimate manipulation of its services that pose 

potential risks in securing data and protecting privacy of citizens. By ‘consistency in legitimate uses’, I imply practices 

of bureaucratically managing legally-appropriate means of using Aadhaar.  
60 Latour reads the history of Pasteur’s influence on germ theory of diseases through the lens of actor-network theory 

to describe how Pasteur transformed the whole French society through his laboratory experiments.   
61 Actor–network theorists have argued that translating macro-scale real phenomena into micro-scale abstractions 

requires defining the problem that such translation would resolve. While actors may define this problem differently, 

certain actors such as scientists become ‘obligatory passage points’ that configure and enroll the interests of other 

actors in a particular definition of the problem to exercise control over how the problem is resolved (Callon 1986).  
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 Moving onto managing cultural dissonance between IT startups and Indian bureaucracy, the 

proliferation of IT-based identification engender new challenges of aligning digital technologies with 

bureaucratic work. Members technologically embedded Aadhaar’s infrastructure in the open source culture 

of the bazaar (Raymond 2001): “Linus Torvalds’s style of [software] development—release early and often, 

delegate everything you can, be open to the point of promiscuity” (Healy and Schussman 2003). 

Simultaneously, they had to control Aadhaar’s implementation to remain within the bounds of the Indian 

bureaucracy and maintain replicability and consistency in the legitimate uses of its infrastructural processes. 

While infrastructure as a distinct form of authority, discourse, and action can impact upon a nation’s 

sociopolitical culture, this culture has its own repertoire of norms, institutions, and traditions that push 

back. On one hand, STS researchers have a long-standing interest in mapping socio-technical change 

through the mutually constitutive relationship between the social shaping of technology and the technical 

building of nation-states (see, for example, Bijker and Law 1992; Ezrahi 1990). Using nation-state as an 

index of particular societies, Bijker has shown that technological design mutually shapes the “technological 

culture” of nation-states in his analysis of a variety of water-management technologies: anicuts and tanks 

in India, dikes and a storm surge barrier in the Netherlands, and levees in the United States (Bijker 2007). 

Exploring similar concerns in accounting for “sources of long-lasting cross-national variations” in science 

and technology policy, Jasanoff and Kim (2009, 120) have conceptualized sociotechnical imaginaries—

“collectively imagined forms of social life and social order reflected in the design and fulfillment of nation-

specific scientific and/or technological projects”—to capture the intertwining of nation building with 

technological development. On the other hand, theorists of infrastructure have explored how they engender 

a socio-technical culture of their own, “a language to be learned, a way of tuning into the desire and sense 

of possibility expressed in the very materials of infrastructure” (Larkin 2013, 337). As platformized 

infrastructures proliferate, this culture—especially in the context of state-managed data infrastructures—

requires maintaining a ‘delicate balance’ between public and corporate interests to preserve social justice.62 

 
62 Plantin et al. warn that “it has become too easy to conflate the economic logics typical of platforms with the public 

interests. […] The question is not only who profits and controls, but who, and what, is cast aside along the way” 
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Nation-states and infrastructures have specific sociotechnical cultures that require alignment to practically 

achieve national and infrastructural development together. The tensions between these cultures are most 

evident in the period of transition as infrastructures slowly become the (in)visible background of state–

citizen interactions. This section traces this transition by following members’ work of imagining and 

actualizing it. Their limited experience with government prior to Aadhaar left them unencumbered by its 

bureaucratic culture and uniquely positioned to change its workings. Since members’ core competence was 

in data systems, I describe their efforts to commoditize Aadhaar’s technical infrastructure first. 

The Technical Hourglass of Aadhaar 

Members knew that Aadhaar-based applications would need trillions of computations every day and 

petabytes of data storage (UIDAI 2014b, 75). Kairav recalled moments of doubt when it seemed that 

Aadhaar was technically unfeasible because of its scale; it seemed impossible to conduct a 1:N check to 

compare the  biometric information of a new enrollee against all existing Aadhaar records. It is 

computationally easier to make comparisons when there are only 100 existing Aadhaar records than when 

there are a billion. The team received a note from a biometrics expert in mid-2009 which stated: “You will 

require thousands of million-dollar computers. It is going to be so cost prohibitive to do a billion people’s 

deduplication that it is not yet time” (Kairav, Personal Communication, 24 September 2015). Managing 

deduplication on such a scale seemed impossible. They also realized that “most biometric systems are very 

proprietary” (Kairav, Personal Communication, 24 September 2015).  

 Members translated these problems into making a technical choice between two architectures. First, 

building Aadhaar with a scale-up architecture, which entailed “using specific technologies provided by one 

vendor who also provides the large hardware” (UIDAI 2014b, 72). For members, scale-up approach meant 

relying on buying customized hardware from a single vendor. Second, building Aadhaar with open scale-

out architecture, which required “using open source or open technologies…and allow [the] co-existence of 

 
(Plantin et al. 2016, 306). Laura Bear and Nayanika Mathur discuss these dynamics at length in their work on 

reconfigurations of public goods in India and the resulting forms of precarious citizenship (Bear and Mathur 2015). 
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heterogeneous hardware within [the] same application” (UIDAI 2014b, 74). The scale-out approach 

involves combining standard off-the-shelf hardware from multiple vendors for parallel computing.63 

“Choice existed from custom computers with massive parallel computing capability…and use of 

commodity x86 platforms” (UIDAI 2014b, 75). As members gathered insights by workshopping with 

biometrics experts in August 2009, it became evident that deduplication “is a completely parallelizable 

problem. If the problem remains embarrassingly parallel, commodity computing64 must work. I must be 

able to throw 20,000 blade servers65 running on Linux and they will solve the problem” (Kairav, Personal 

Communication, 24 September 2015). Members eventually chose an open scale-out architecture to avoid 

vendor lock-ins, and to create an “incentive aligned design” that allowed constant comparisons of 

performance and cost between different vendors (UIDAI 2014b, 79). Simply put, instead of buying big 

expensive computers from one company, say IBM, members decided to buy many off-the-shelf computers 

for multiple companies and connect them in parallel.  

 This choice marked a shift in the Indian government’s approach to procuring IT services for 

governance. Typically, large IT projects for government services are outsourced to one or more vendors 

through bids on Request for Proposals (RFPs) crafted by government-designated project teams (TAGUP 

2011). However, members used their expertise in designing large-scale data systems to mediate between 

the government and vendors: “Traditionally because of the lack of people like us in the system, when you 

ask for an identity solution, you get all-proprietary, all-in-a-box solution. […] We unpacked them and sort 

of commoditized them” (Kairav, Personal Communication, 24 September 2015). Rather than giving up 

control over Aadhaar to a vendor, members commoditized vendor expertise by creating a government-

oriented market for IT products and services and a new form of public private partnership: “It is not a good 

 
63 Parallel computing is the simultaneous use of multiple computers to solve a large computational problem by dividing 

it into smaller ones.   
64 Commodity computing is often the least expensive way of maximizing computational power by connecting off-the-

shelf readily available computers. It works on the principle that more low-performance, low-cost hardware working 

in parallel are preferable to fewer high-performance, high-cost hardware. 
65 Blade servers are thin modular server computers usually connected vertically on special racks for parallel 

computing.   
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idea to force the use of specific software [or hardware] of any type; instead, the focus should be on adopting 

open standards, and using open source as prudent” (TAGUP 2011, 42). Members relied on open source 

technologies to build Aadhaar unless they did not have this option: “We argued open source more for 

security reasons than cheap reasons. I would rather know what is going into a country’s backbone”66 

(Kairav, Personal Communication, 24 September 2015). However, biometric deduplication remains a 

proprietary technology.  

 Biometric deduplication is the only proprietary component in Aadhaar’s software; the rest is built 

on open source. Members created an API-based system to use three proprietary algorithms for deduplication 

with “a management layer that can orchestrate across the multiple solution providers” (UIDAI 2014a, 91). 

This API-based system standardizes the inputs and outputs sent to and received from these deduplication 

algorithms. “An open API allows best of breed algorithms to be used for special purposes. For example, if 

one fingerprint algorithm works well for old age people, and another one for younger people, a common 

API is required to dynamically choose and use one algorithm based on the input” (UIDAI 2014a, 97). 

Instead of a one-to-one relationship between components and their functions, the team implemented a 

many-to-one relationship between proprietary algorithms (as components) and deduplication (their 

function). The three vendors chosen67 were mandated to provide only their deduplication algorithms and 

ensure compatibility with Aadhaar’s open scale-out hardware architecture. As Kairav explained further: 

They have given us the algorithms. So, everything is running on our systems. But, 

instead of upfront paying, Capex [capital expenditure] to procure the software, we did 

Opex [operational expenditure]. […] We gave all […] initially, 1,000 servers each, 

3,000 servers we had, that is about it, 3,000 blade servers, so cheap stuff, and these guys 

were given the machines, and we said, ‘we will install your algorithm and we will install 

other’s algorithms. We will match, we will measure, and we will give you a report and 

 
66 Because of features such as availability of the source code for inspection, open source software is often considered 

more secure than closed proprietary software. However, computer security experts also point out that availability of 

source code does not mean that such inspections are performed; it may also cause developers to become less vigilant.  
67 Namely, Accenture in partnership with Daon and MindTree, L-1 Identity Solutions in partnership with 4G Identity 

Solutions and Hewlett-Packard India Sales, and finally, Mahindra Satyam in partnership with Morpho (Safran group) 

(Elseveir 2010). 
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we will pay you based on that.’ Interestingly, unlike [other] government projects, now 

they have an ongoing incentive to put 40-50 researchers sitting in a part of the world to 

make sure that [their algorithm] is more accurate every day. Otherwise, they are losing 

money (Kairav, Personal Communication, 24 September 2015).  

All three proprietary biometric deduplication algorithms act independently of each other. Members created 

an additional management system to dynamically distribute enrollment data packets between these three 

algorithms. They decided not to buy any of these algorithms upfront.68 Instead, they decided to pay each 

company based on the number of enrollment data packets that their algorithm identifies to be unique.69 This 

strategy avoids vendor lock-in; any of these three algorithms could be replaced without impacting the 

overall performance of the deduplication process because there will be still be two other algorithms 

operational. Furthermore, utilizing multiple algorithms to deduplicate enrollment data packets improves the 

overall accuracy of the deduplication process. 

 This API-based software design was not only instrumentalized to distribute deduplication across 

proprietary algorithms, but also to manage every part of Aadhaar’s technical organization: 

First, you break [Aadhaar’s technology] down to components, you design APIs between 

the components, and you wire them back. If you do not do that, it becomes monolithic, 

very complex, and unmanageable. […] One item does not look that complex. [For 

example,] Number generation. So, we have a number generator, all it does is generate 

a number and shove it into a queue. It has no idea what other components are doing.  

[…] All these components are connected through an asynchronous pipe. That means 

that every component is independently running. When the component finishes, it returns 

an output to into a messaging system. On the other side of the messaging system, some 

other part of the cluster, maybe even other part of the data center, someone picks up my 

output, and does their job and puts back their output into the messaging system. It is 

like you have in-tray and out-tray. [… That is] the good thing about API-based systems, 

every component for every service has a well-defined input and output, and [they are] 

 
68 Kairav addresses this practice of paying upfront as ‘capital expenditure (Capex)’.  
69 Kairav addresses this practice as ‘operational expenditure (Opex)’. 
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loosely coupled. That means that they are all coupled through some queues. Advantage 

is that you can completely change this in-flight and put another component and no other 

component will come to know. And we have done it. We have done it for demographic 

matching. A classic example. We used a matching algorithm and then we completely 

rewrote the algorithm. We have changed biometric algorithm also. In-flight. While the 

plane was flying, one of the engines was taken out and another one was put in. Nothing 

came down ever (Kairav, Personal Communication, 24 September 2015).  

API-based systems are designed on the principle of having modular components with standardized inputs 

and outputs. For example, one such component in Aadhaar’s software is a random number generator. Its 

only function is to generate a 12-digit random number, which can be later added asynchronously to the data 

record of an Aadhaar enrollee after their enrollment data packet is confirmed to be unique by deduplication 

algorithms. Kairav argued that the benefit of loosely coupling software components in this way is that they 

can be replaced at any time with no impact on other components. After deciding on an open scale-out 

architecture, members became more focused on software than hardware. Varma recounted that members 

were not building the material infrastructure for Aadhaar as most other government projects would: “Let’s 

use the ecosystem. We control the software and the entire digital spine, as we call it. We designed the digital 

spine, we designed the software, [and] we designed the certification70” (ThoughtWorks 2016). Their core 

organizational principle was to map Aadhaar’s processes onto a set of software components to standardize 

workflows irrespective of the agency carrying them out.  

Varma further recalled how this focus on ecosystems was deeply intertwined with treating Aadhaar 

as a startup product and the UIDAI as a startup within government: 

From a government perspective, you do not build a product the way startups build a 

product. But, when we started in 2009, we wanted to treat [Aadhaar] as a product. That 

is, we should understand the incentive structures for our customer, our partners who use 

 
70 Here, by certification, Varma is alluding to creating standards that biometric devices must meet before they can be 

used for enrollment and training modules that every person conducting enrollment must go through.  
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it, understand the whole ecosystem, activate the ecosystem to really adopt it, and it has 

to be what we call pull-based and not push-based products71 (ThoughtWorks 2016). 

Aadhaar is a peculiar startup product, in part because the risk of launching it was minimal because of 

government support. An identification infrastructure for more than a billion people was also a major 

incentive for any private company to participate in its implementation. With the government using Aadhaar 

in welfare schemes such as the Public Distribution System (PDS) for subsidized food grains (PIB 2017b), 

it also manifested as a push-based product.  

The Organizational Hourglass of Aadhaar 

Dakshin spoke at length about ecosystems thinking in implementing Aadhaar. Members reconfigured the 

work of the Indian bureaucracy (through seeding and authentication) by re-specifying identification as an 

end (a government service) rather than a means (a resource to accomplish other services). They 

conceptualized “open and distributed” frontend and backend for Aadhaar (Fieldnotes, 29 September 2015). 

On the technical front, the frontend (resident-facing) side of Aadhaar allows residents to authenticate their 

identity and provide verified information about themselves to public/private agencies. On the backend, the 

standards and specifications for biometric devices and deduplication software have streamlined the market 

of biometric technologies. The frontend and backend72, together with the Aadhaar and the authentication 

services linked to the number as the waist, constitute the technical hourglass architecture of Aadhaar.  

Simultaneously, Aadhaar is built on an ecosystem of new and old public and private organizations 

working together with the UIDAI. The government was already invested in Aadhaar and the project was, 

 
71 In business terms, push and pull refer to two distinct ways of organizing logistical supply chain of products. On one 

hand, push-based products have a top-down supply chain where the manufacturer sets the level at which production 

of its products will happen based on factors such as patterns in previous orders made by retailers. On the other hand, 

pull-based products have a bottom-up supply chain where demand determines the amount of product manufactured.      
72 In computing terms, frontend and backend refer to accessibility of the components of a computer application to the 

user. Frontend is usually the user-facing side of an application and the backend generally cannot be accessed by users.    
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as Dakshin put it, “just too big for companies” to not be involved (Fieldnotes, 29 September 2015). He 

further elaborated:  

You see on the backend, we deal with Registrars73 for enrollment and these Registrars 

in turn deal with enrolling agencies. So, you’re creating a network of organizations 

connected with each other and we have created standards, specifications, and 

memorandums of understanding for each of these connections. For enrollment, we set 

up standards and specifications for biometrics devices as well as their operation. I 

remember distinctly this field experience of testing 27 biometrics-capture devices in 

one go. People had to go through the enrollment process 27 times so that we could 

cross-compare results across devices. We issued provisional certificates, made 

recommendations, and retested devices when they were sent back to us. 

The enrolling officials were trained not only to use these devices, but also to use the 

enrollment client. Every little detail! So, for example, if you are enrolling me into 

Aadhaar, should I sit next to you at 90 degrees or right opposite to you? We had a lot 

of discussion about not being able to see what the enrollment agent is typing, so we got 

two screens in the enrollment kit. One for the agent and the other for the resident.  

We created a certification process that each enrolling official must go through to be 

employed by any enrolling agency. We empaneled training agencies to train the various 

personnel working for these agencies. Now that you have training agencies, you also 

need a testing and certification agency that will conduct online tests to assess the results 

of this training. We wanted to test the ability of an enrolling agent in carrying out 

enrollments. We also had to ensure that these guys were on the Aadhaar system first, 

because that is how we would be able to evaluate their performance. Each enrollment 

record is biometrically certified by an enrolling official before it can be processed 

further. This created quite a few issues in the field in the beginning, when the enrolling 

officials were not on the system. We created a set of parameters to evaluate the 

performance of enrolling agents; we sent it to the enrollment agencies employing them. 

 
73 As described in chapter #3, Registrars are public and private organizations that partner with the UIDAI to conduct 

enrollment. See also chapter #5 for more details.  
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On the authentication side, we have ASAs [Authentication Service Agencies] and 

AUAs [Authentication User Agencies]74 and then, we have sub-AUAs. Now clearly, as 

a startup you might not want to be an AUA or have the capability to be an AUA, so you 

have contracts with an AUA to route all your authentication calls through their 

channel.75 Aadhaar is a new ecosystem of new and old companies, organizations, and 

institutions, connected by the standards that UIDAI has created on both sides. In fact, 

there are other countries that are now simply making use of our standards for their own 

identity projects (Fieldnotes, 29 September 2015).  

In organizational terms, the waist of the hourglass consists of the UIDAI creating standards, best practices, 

and memorandums of understanding (MoUs) for Aadhaar. Below the waist lies a networked hierarchy of 

enrollment and authentication agencies enabling the UIDAI to provide residents with identity verification 

services. Above the waist lies any public/private organization using the UIDAI’s services to conduct their 

own work. Aadhaar’s implementation was designed as an interplay between two hourglass architectures: 

first, a technical hourglass of software and hardware services with the Aadhaar number; and second, an 

organizational hourglass of public and private services with the UIDAI at the waist. 

UIDAI’s tenders and requirements specification documents have also been used as a resource by 

smaller companies in India to demand open and vendor-neutral requirements in RFPs issued by government 

departments. In a conversation, Saket, another US-based researcher working on Aadhaar since it began, 

elaborated further:  

A lot of small companies are trying to do stuff with Aadhaar. Places and companies, I 

had not heard of, they are trying to develop this and that authentication, so on and so 

forth, because e-government contracting is still very local in India. This is changing 

though. Because TCS [Tata Consultancy Services] and Infosys76 have gotten into the 

 
74 Authentication Service Agencies have a UIDAI-compliant secured leased line network connectivity with the 

Aadhaar database. They transmit authentication requests made by Authentication User Agencies (AUAs) to the 

Aadhaar database through their channel (UIDAI 2014a). See chapter #7 for more details. 
75 Obtaining a license from the UIDAI to offer authentication services to residents is expensive. It could be cheaper to 

set up a contract with an AUA and pay them based on the number of authentication requests processed. See chapter 

#7 for more details.   
76 Both are among the top five companies in the Indian software industry.  
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game. They have enough clout and money that some of them have rented offices in the 

district, basically where the IAS officer77 sits. […] They are sitting there and making 

the entire IT policy for states. […]  

Aadhaar has demonstrated how you can do RFPs [Request for Proposals] and the whole 

tender process in a manner where nobody gets undue advantage. So, what this guy [who 

runs a small-scale company dealing with biometric technologies in Madhya Pradesh] 

had started doing was: For an e-government project in MP [Madhya Pradesh], they 

released the tender for technical things, or they were going to release it. Before that they 

invite people for comments and they had this tender for a biometric thing, where it was 

very heavily leaning towards some person right or contractor whatever. This guy went 

in with the Aadhaar [tender] and he says, ‘Aadhaar is the state of the art. How can you 

not use them?’ And that put them [the local administration] under pressure.  

He said [to me that], ‘One thing about Aadhaar is [that] it has shown how to do e-

government [projects] and the government processes for it in a much better manner’. 

Transparency. [UIDAI] improved the transparency of the whole process. [He went on 

to say that,] ‘It has become an exemplar that I can now use and say why not like this?’ 

(Saket, Personal Communication, 8 August 2015). 

The question of why not like Aadhaar? in implementing e-Governance projects represents a major change 

in the way data infrastructures for government services are built in India. It also showcases the robustness 

of standards in maintaining the organizational hourglass built around UIDAI. The use of UIDAI’s standards 

and tenders in contexts external to Aadhaar is, thus, a transformative moment in the interactions between 

the Indian government and software companies in building e-Governance projects (TAGUP 2011). This 

success came with its own challenges of exercising control over the ecosystem. For example, initially the 

Registrars could collect more data for themselves while conducting Aadhaar enrollment (UIDAI’s 2009 

Working Paper quoted in Rajadhyaksha 2013, xxv). Vivek, another member of Aadhaar’s design team, 

pointed out that this idea of letting Registrars collect more information: 

 
77 Indian Administrative Service officers who run district-level administration in India.  
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did not work out in practice. We had no control over what information the registrars 

can collect and what they do with that additional information. We conducted a set of 

pilot studies and realized that it is not going work. So, we came up with the e-KYC 

[electronic Know Your Customer] model.  

So, now during enrollment, we collect information that only Aadhaar needs [Name, 

Age, Gender and Address]. e-KYC basically works on the idea that once we receive a 

biometric authorization from a user [residents with Aadhaar numbers], we release 

information about the user to the agency [private or public] from which the request 

originated (Vivek, personal communication, 4 September 2015). 

While outsourcing enrollment to Registrars indicates members’ commitment to openness in implementing 

Aadhaar, it created difficulties in maintaining consistency of data collection practices. Transition to e-KYC 

model offered the middle ground where Registrars could still collect additional data for their own purposes, 

but their data collection was considered separate from Aadhaar enrollment. 

Members, however, did not initially know that they were implementing an hourglass architecture, 

as Pranay recounted: 

We did not know what this way of thinking in ecosystems was really called. It was only 

later when discussing our work with some professor, he mentioned that this is hourglass 

architecture and it’s a well-known strategy in the design of information systems.78 If 

you look at the waist, you quickly realize that because its function is controlled by a 

single entity, [the] UIDAI in our case, it looks like a naturalized monopoly. It is easier 

to implement this if you are a government body but imagine if you are trying to do this 

as a private company, it becomes a marketing nightmare (Fieldnotes, 25 August 2015). 

Indeed, the UIDAI is increasingly securing a naturalized monopoly over identity verification services in 

India which began with efforts to enroll India’s population on Aadhaar.  

 
78 Before addressing it ‘hourglass architecture,’ members used to call their design approach ‘ecosystems thinking’. 

One of Nilekani’s talks on Aadhaar’s architecture reminded an attendee of the “hourglass model” of innovation (see 

Nilekani and Shah 2015, 224). The reference to a well-known strategy in Pranay’s quote is based on research on the 

internet protocol stack, which shows that it has evolved into an hourglass over time (Akhshabi and Dovrolis 2011).  
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Members enthusiastically brought up Aadhaar’s success in enrolling more than a billion residents. 

As Sanjeev, involved in Aadhaar’s proof of concept studies, put it, “Aadhaar’s user appropriation rate is 

the same as WhatsApp” (Sanjeev, personal communication, 2 September 2015)! He drew a comparison 

between the number of “users” of WhatsApp and Aadhaar during their initial years of their deployment. 

Both took similar amount of time to reach one billion enrollments. WhatsApp started in 2009 and secured 

one billion active users in 2016. Similarly, Aadhaar began in 2010 and secured one billion enrollments in 

2016. These enrollment metrics were consequential in accountably justifying monetary investment into 

Aadhaar and legitimizing its appropriation in government services.  

Enrollment presented critical challenges in creating standardized data-collection processes within 

the ecosystem of public/private agencies. Praful, involved in creating documents to standardize these 

processes, explained: “Normally, when the government creates a tender, it is a single tender that covers 

everything. We did not believe that would meet our needs” (Praful, personal communication, 24 September 

2015). As the processes were broken down into pieces, every piece had to be defined and documented 

(UIDAI 2014a), “so that the system behavior could be captured and be more predictable” (Praful, personal 

communication, 24 September 2015). These documents (MoUs and RFPs), along with data analytics79 used 

to evaluate the performance of agencies, putatively made interactions within Aadhaar’s enrollment 

ecosystem predictable. They enabled the UIDAI to outsource the problem of procuring the human resources 

required for enrollment to public private partnerships while maintaining control over them. On the one 

hand, these documents were bureaucratic resources for allocating roles in and accountability for enrollment. 

On the other hand, data analytics was a technical resource for automatically auditing the performance of 

enrollment agencies. Managing enrollment at scale required both these resources.  

Data analytics allowed UIDAI officials to monitor and evaluate the enrollment of every resident. 

Of course, the data analyzed did not represent the street-level complexities of enrollment (I elaborate on 

 
79 Data analytics is the process of working on and with data to produce insights that inform decision-making practices.  
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these complexities further in Chapter #5; see also Rao 2013; 2019; Baxi 2019), but it offered quantitative 

measures to evaluate the performance of every enrollment operator80 in situ. Praful further specified: 

We had very little control in the field. We had to make sure that the enrollment client 

was self-sufficient. Even though we had this very long-distance relationship with this 

operator, they could not mess up, the data was safe and secure, and they could not 

tamper with it. We specified the mechanics of data capture by the client: both user data 

and process data. When the user (operator) logs into the system, starts a new enrollment, 

moves [from] screen to screen, moves back, corrects data, and so on. Every one of those 

events is logged. All this data is sent back to the server and processed, so now we have 

a clear view of what the operator is doing that allows us to even correlate behavior with 

quality of enrollment. We interestingly found that when operators behave badly in one 

aspect, they behave badly in others also. For operators doing badly, there was sort of a 

shaming process, where you send back a report highlighting the best and the worst. If 

they consistently did not get their act up, some people were no longer part of the system 

(Praful, personal communication, 24 September 2015).  

Praful described how every action on the enrollment client’s interface81 was an object of information, an 

event to be logged, and a resource to map operators’ efficiency. The UIDAI officials controlled every 

enrollment in the field, and by extension, controlled the enrollment ecosystem with these data analytics 

reports. Ideal conditions for collecting data were enacted by comparing an operator’s performance with a 

statistically averaged ideal user of the enrollment client.82  

Aadhaar as a Zero-knowledge System 

Identification infrastructures consistently face the challenge of balancing the security and privacy of 

personal data of data subjects with the use of this data to offer services. In the absence of appropriate privacy 

 
80 Enrollment operators are street-level personnel who collect data from residents during enrollment.  
81 Enrollment client is the software built by members, which is used by operators to conduct enrollment.  
82 Given a continuous evaluation of how much time does an operator take on an average for any step, a range around 

this average time can be used a metric or a statistical ideal against which the performance of an operator on a new 

enrollment can be evaluated.  
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laws in India, Aadhaar has faced considerable challenges in this regard; invasion of privacy was one of the 

key arguments in petitions filed against the project (See Chapter #3 for more details; see also Ramanathan 

2015; 2013c; 2010; Greenleaf 2010; Rao and Greenleaf 2013). In this section, I describe how members 

conceptualized aspects of Aadhaar’s design to maintain privacy and security of personal data and 

strategically employed them in defending Aadhaar in Supreme Court proceedings.  

 I have already discussed a few of these aspects in outlining the design features of Aadhaar. For 

example, the Aadhaar number issued to an enrollee is a random number with “no built-in intelligence or 

profiling information” (UIDAI 2014b, 33). The Aadhaar Technology and Architecture document, further 

states that, “The approach of storing intelligence in identification numbers was developed to make filing, 

manual search and book-keeping easier prior to the advent of computers. This is no longer necessary, since 

centralized database management systems can index the records for rapid search and access without having 

to section data by location or date of birth” (UIDAI 2014b, 33). The second aspect is minimalism in data 

collection for enrollment into Aadhaar, which by extension also implies that the database so created does 

not hold any non-essential data. “For example, it was decided not to capture and link existing identities 

such as Passport number or Driver’s License number or Income Tax number (PAN), etc. within Aadhaar” 

(UIDAI 2014b, 31).  

 To restrict the potential of surveillance, while serving the function of an identification 

infrastructure, members conceptualized “one way” connections between the Aadhaar database and other 

public and private databases (UIDAI 2014b, 31). They imagine Aadhaar as a root identity (a breeder 

document), which is permanent and unique to an individual resident. Other domain specific identities such 

as driving license and income tax number are imagined as identities derived from Aadhaar and connected 

with it. This ensures that they not only serve their specific bureaucratic purposes, but they also remain 

uniquely associated with an Aadhaar number. One-way linkage implies that these derived identities are 

connected with Aadhaar, but Aadhaar is not connected to them. As the UIDAI specifies:  
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Aadhaar system has no knowledge of any applications, transactions, or domain specific 

identities within its database. This is designed so that information about the resident 

(transaction history of a resident) is not centralized into one system and is kept in 

distributed fashion. This federated model makes collation and cross domain analysis of 

resident transactions difficult since it requires massive effort of bringing many federated 

databases together to derive knowledge of a resident. Any such transfer or collation of 

data across these distributed information silos should follow due course of law (UIDAI 

2014b, 31–32). 

Imagine that Radha enrolled into Aadhaar and opened a bank account using its electronic Know Your 

Customer (e-KYC) model. She goes to an ATM of her bank, which is equipped with a fingerprint reader to 

authenticate Aadhaar identity. She places her index finger on the machine and the request to authenticate 

her Aadhaar identity travels from the machine to the bank servers, from bank servers to an Authentication 

Service Agency (ASA), which has a direct leased line of connectivity with the Aadhaar database. When her 

request for authentication is processed by the Aadhaar database, the record of her authentication request 

and its response is distributed across the Aadhaar database, the ASA, and the bank. Similarly, when Radha 

uses her fingerprints to secure her food grain entitlement from a Fair Price shop in her locality, her 

authentication transaction record is distributed across the Aadhaar database, the ASA, and the PDS 

database. The Aadhaar database in both of these scenarios has offered responses to her authentication 

requests, but does not completely capture where her request came from and for what purpose.83 Thus, the 

Aadhaar database itself cannot be used to map what Radha is doing with her Aadhaar number, her 

authentication data is distributed across organizations that work together to verify her identity.  

Such design creates a set of data islands distributing subsets of resident data across various public 

and private databases rather than collating it together in a centralized data infrastructure with all resident 

data in one place. However, this does not preclude the possibility of such data collation and pooling either 

by the Indian government or private companies (Ramanathan 2016). It becomes an even more significant 

 
83 See chapter #7 for further details on distributed storage of authentication data across organizations.  
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danger in the absence of adequate privacy laws in India (Greenleaf 2010). Exploring this possibility of data 

collation and turning it into an avenue for entrepreneurship, new startups such as BetterPlace (BetterPlace 

2015) and TrustID (TrustID 2015) have been founded that provide verification services for employment, 

tenants, and credit checks. These verification services involve consent-driven collation of an individual’s 

social, financial, and work-related information to create formal accounts of their trustworthiness. Given that 

Aadhaar is projected as a solution to the problem of entity resolution, it creates the conditions of possibility 

for such data collation and pooling to occur in a more organized manner.  

 Members address this choice of not storing complete transaction histories as creating a zero-

knowledge system. As Varma further elaborates, “We are a zero-knowledge system. Whenever you use 

[your Aadhaar identity], withdraw money, deposit, travel, buy pizza, whatever you want to do, [our] system 

has no understanding of what transaction you did. All it knows is that you claimed your identity, not where, 

and not for what purposes” (TEDxBangalore 2016). In treating Aadhaar as a zero-knowledge system, 

members compare it to the Global Positioning System (GPS) or a Wi-Fi-router. Comparing Aadhaar to 

GPS, Kairav argued:  

Aadhaar is presence-less, paperless, and zero-knowledge system of identity 

authentication. It is like the GPS system. The satellite does not know anything about 

you, it just tells you where you are in terms of latitude and longitude. That is what we 

do, we just certify who you are. We do not know where all have you authenticated 

yourself. But the GPS system has also created opportunities for a plethora of business 

models and apps like Uber (Kairav, Personal Communication, 4 October 2015).  

Similarly, a Wi-Fi-router does not know the nature of the applications using its radio resources, it simply 

serves as a link between the applications that require internet and an internet service provider. This restricts 

the direct possibility of using Aadhaar as an instrument of surveillance by itself. Simultaneously, it affords 

opportunities for innovation on top of Aadhaar as a digital identity platform. Members consider unique 

identification to be a necessary component of any service. The subsequent uses of unique identification 
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remain an open-ended invitation for innovation. The memory practices of Aadhaar is an attempt to resolve 

the tension between centralization of personal data and its potential uses for surveillance.  

 Geoffrey Bowker (2005) describes memory practices as the infrastructure that sustains any actor’s 

ability to commit data to record in analyzing how scientists figure their own pasts and the past of their 

research objects. Scientists are just one set of actors that constitute the history of a scientific discipline. 

However, the way they conceive of their scientific discipline is deeply embedded in the way they record 

data about their work, communicate it to society at large, and maintain data records. Over time, such data 

records constitute an archive that becomes a definitive resource to articulate the past of a scientific 

discipline. He further argues:  

We are not in general able to remember complete stories about the past. […] What we 

do well is to disaggregate a fact about the past into a number of standard elements, and 

then set in train a procedure for reassembling the specific out of the general. This sets 

in motion a system of memory recall that is able […] to create a working version of the 

past. What is stored in the archive is not facts, but disaggregated classifications that can 

at will be reassembled to take the form of facts about the world (Bowker 2005, 17–18).  

He conceives of a mutually constitutive relationship between the archive and our conception of the past. 

Indeed, while data records can shape how we conceive of our past through what they store, they can also 

easily efface our accounts of what they do not store (Star and Bowker 2007).  

Through the analytic lens of memory practices, surveillance is the ability of any interested 

stakeholder to create facts about data subjects through data on record in disaggregated classifications of 

their activities on a platform. What a surveilling agent knows about a data subjects depends on what a 

platform remembers (or stores) about their activities. Conversely, what a surveilling agent cannot know 

about a data subject depends on what a platform forgets (or does not store) about their activities. 

Remembering and forgetting, thus, are constitutive memory practices that situate the balance between 

maintaining privacy and using data to offer services through platforms.  
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Aadhaar begins with collecting minimal information about the resident in the process of becoming 

a zero-knowledge system. Simultaneously, the information collected is enough to certify that Indian 

residents are who they claim they are. It creates the conditions of possibility for maintaining consistency in 

verifying identity in the distributed practices of appropriating Aadhaar. This approach to minimalism is 

carried forward by distributing storage of a resident’s authentication and transaction data. The UIDAI 

defended against invasion of privacy concerns in Court by arguing that: 

While seeking authentication, neither the location of the person whose identity is to be 

verified nor the purpose for which authentication of such identity is needed, comes to 

the knowledge of the Authority and, therefore, the data collected by the Authority.  

[… The data collected by the Authority only contains] the record of the time of 

authentication, identity of the RE [Requesting Entity] and the response provided by the 

authority. […] Identity of the RE does not include details of the organization which is 

seeking authentication as they provide authentication services to large number of 

government organizations […]. To illustrate nic.in is an RE […]. The authentication 

record […] will give information only about the RE (nic.in) and not about the 

organisation which is requiring authentication through nic.in (Justice K.S. Puttaswamy 

and Anr. vs. Union of India and Ors. 2018, SC India:275–76). 

These memory practices ensure that there is never enough data with any one organization to be able to track 

an Indian resident. It would, at least, require a considerable amount of additional investment of time, money, 

resources, and legal battles before the distributed silos of information could potentially be combined to 

create a surveillance state. Aadhaar can only act as universal identifier if it has no memory or rather, a very 

limited memory. However, the question of how the capacity to remember of other data-driven systems that 

build on top of Aadhaar is bureaucratically, legislatively, and legally managed remains open. The more this 

capacity to remember is expanded, the more Orwellian the systems that build on Aadhaar and by extension, 

the Indian state become. 



 

150 

From Pipes to Platforms 

Thinking through the success of one billion Aadhaar enrollments, members ultimately argue for a shift from 

pipes to platforms in designing government services (see, for example, ThoughtWorks 2016; and Nilekani 

and Shah 2015). In the pipe model, control is embedded in designing end-to-end vertically integrated 

solutions carried out by various government departments in co-ordination with each other. In the platform 

model, the government only controls a critical part of a service—akin to the waist of an hourglass 

architecture—and opens up space for innovation by horizontally integrating the rest of the parts—above 

and below the waist—to a market created and regulated for delivering the service. In illustrating their 

arguments for this shift, I focus on how members established hourglass as an emergent distributive regime 

of control in public private partnership and conceptualized the government’s role in India’s development. I 

attend to how they imagined new startups within the government to leverage citizen data for governance. 

 The traditional Public Distribution System (PDS) of food grains exemplifies the pipe model.84 It 

requires end-to-end vertical integration of central and state government services to provide food security to 

the Indian poor: “The central government procures, stocks and supplies grain and absorbs the costs of these 

operations. Once the grain is allocated to the states, it is the job of the state government to ‘lift’ the grain 

and distribute it to the retail PDS outlets across the state” (B. Dutta and Ramaswami 2001, 1524). The 

central government controls PDS implementation by integrating the logistical supply chain with distribution 

channels, but it spends more resources to address inefficiencies and leakages in delivering food grains. 

Arguments for improving the PDS have ranged from streamlining logistics and distribution through private 

traders and decentralizing the storage of food grains to ensuring portability such that beneficiaries could 

draw their entitlement from any Fair Price Shop rather than being tied to the specific shop at which they 

are registered (Jha and Srinivasan 2001; Joshi, Sinha, and Patnaik 2016). Collectively, these arguments 

 
84 Varma has used PDS to instantiate the pipe model (ThoughtWorks 2016). 
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suggested opening the closed pipes of the PDS. The pipe model affords consistency in the use of 

government resources to provide food security, but limits openness. 

 Members use Aadhaar-enabled services to envision governance-through-platforms. Cash-based 

subsidies for the PDS piloted in Chandigarh in 2015 showed how the platform model would work in practice 

(Nehra 2016). Like cash subsidies for liquid petroleum gas (LPG) cylinders, the PDS can be “transformed 

thanks to a thin layer of technology” (Nilekani and Shah 2015, 280);85 PDS beneficiaries pay the market 

price for food grains and the subsidy amount is transferred directly into the Aadhaar-enabled bank account 

of the oldest woman in a household (per PDS distribution policy).86 Data on cash distribution can be used 

to target Below Poverty Line beneficiaries—such as determining eligibility based on income—and to 

evaluate local consumption patterns. In cash based PDS, the food grains supply chain from farmers to PDS 

beneficiaries will be outsourced to the market for agricultural produce. The platform model of the PDS 

treats distribution of the cash subsidy as the waist of the hourglass, with food grain retail shops above 

(frontend) and the market for agricultural produce below (backend) the waist. The platform model affords 

openness, but limits consistency in how cash subsidies are used to ensure food security. 

 Members “believe that the fundamental nature of government is a platform” (Nilekani and Shah 

2015, 279). This platformized government will collect real-time data on its services to evaluate and 

supplement their efficiency: “By correctly structuring incentives, leveraging the power of markets, and 

designing robust technology solutions generating real-time data, entire bureaucracies can be accommodated 

on a central dashboard” (Nilekani and Shah 2015, 281). The government functions as the waist of an 

hourglass “to create a strong regulatory regime and operate effective social safety nets” (Nilekani and Shah 

2015, 287). Members address every aspect of governance—ranging from education and healthcare to 

taxation and welfare distribution—by creating platforms to regulate and control the ecosystem around them. 

 
85 Members have used LPG subsidies to exemplify the platform model and instantiate “governing with data” (Nilekani 

and Shah 2015, 280).  
86 Beneficiaries are expected to have cash on hand to pay for their purchase. They get reimbursed by the government 

later with money transferred directly into bank accounts.  
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Such platforms will be implemented by startups within the government (like the UIDAI) that later integrate 

“into the main body of the government” (Nilekani and Shah 2015, 292). Citizens will “enter [such 

government services] freely with data and technology [is] used to detect fraud” (Nilekani and Shah 2015, 

292). Ultimately, for members, the future of data-rich India is a platformized state leveraging real-time 

collection of citizen data to support personalized state–citizen interactions.  

The work towards this future has already begun with India Stack, which extends members’ work 

on Aadhaar into platformizing India’s formal economy. India Stack’s website describes it as “a set of APIs 

that allows governments, businesses, startups and developers to utilise an unique digital infrastructure to 

solve India’s hard problems towards presence-less, paperless, and cashless service delivery” (India Stack 

2016b). Reminiscent of the focus on API-based systems in Aadhaar’s design, India Stack is another 

collection of interfaces between the Indian state, Aadhaar, and the banks. The same idea of tray-in and tray-

out at a national scale is implemented to create a new infrastructure for enabling financial transactions using 

Aadhaar numbers. India Stack enables digital transfer of money between the state and citizens for 

entitlement benefits as well as peer-to-peer financial transactions using Aadhaar numbers (India Stack 

2016a). At the backend, Aadhaar enrollees can choose, which bank account they want the money to be 

transferred into.  

 India Stack operationalizes horizontal integration of four different layers of data. First, a presence-

less layer that involves creation of a biometrics-based Know Your Customer (KYC) identity through 

Aadhaar. This identity encompasses the basic set of data points (name, age, gender, and residential address) 

necessary for any financial institution to engage with its customers. Second, a paperless layer designed to 

eliminate the need for wet signatures on paper documents by introducing new modes of consent-driven data 

sharing between public and private organizations and Aadhaar enrollees. Separate departments of the 

central government have launched two programs to implement this layer in 2015: a) The Controller of 

Certifying Authorities (CCA) launched eSign “as an open API to facilitate an Aadhaar holder to digitally 

sign a document” (India Stack 2016b; see also CCA n.d.), and b) The National eGovernance Division 
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(NeGD) within the Ministry of Electronics and Information Technology (MeitY) launched “DigiLocker, a 

platform for issuance and verification of documents & certificates in a digital way, thus eliminating the use 

of physical documents” (India Stack 2016b; see also NeGD 2015). Third, a cashless layer for instantaneous 

financial transactions between any two entities. “To reduce the costs of digital financial transactions, the 

government has built a Unified Payments Interface (UPI), Aadhaar Payments Bridge [(APB)], Aadhaar 

enabled payments system [(AEPS)] & Bharat Bill Payments System [(BBPS)]” (India Stack 2016a). The 

National Payments Corporation of India (NPCI) launched UPI in 2016 to facilitate such fund transfers over 

mobile platforms. These financial transactions can also be stored in DigiLockers and a history of these 

transactions could be used to prove creditworthiness to financial institutions (India Stack 2016a). Finally, 

the fourth is a consent layer that holds the other layers together through an “electronic consent architecture” 

that allows users to “provide registered entities access to specific data about themselves from the India 

Stack layers. Access will be provided in the form of consent tokens that are time-bound and identity-

verified” (India Stack 2016a). This layer is crucial for how data privacy and security are maintained in 

financial transactions; it determines the circulation of data across transacting entities and its limits.  

A loose network of activists working on privacy concerns and data protection in India has paid 

considerable attention to this consent layer. Shekhar, one of the researchers working on issues of internet 

governance in India, foreshadowed this attention: “They haven’t figured out the consent layer yet, but we 

need to keep a close look at how this layer is designed and implemented. This layer is the pivot that 

determines all future privacy concerns around circulation of personally identifiable data about Indian 

citizens” (Fieldnotes, 24 December 2016). At the time of writing, this layer was still in development 

(Jayadevan 2017), however, other countries have already begun showing interest in also appropriating India 

Stack (Jayadevan 2018). Despite the optimism, India Stack, akin to Aadhaar, will require another serially 

linked array of technical, legal, policy, and administrative fixes to overcome the multi-faceted challenges 

of securing informed consent and being appropriated at the nation scale (Christopher 2019).   
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These layers are implemented and managed by a variety of public and private agencies. While the 

UIDAI for Aadhaar, CCA for eSign, and NeGD for DigiLocker are government departments, the NPCI that 

is in-charge of UPI is a not-for-profit organization owned by a consortium of public and private banks. 

These layers could be combined in a variety of ways for innovative financial solutions. For example, these 

layers and the digital footprints of financial transactions could be used for increasing the reach of formal 

credit lending services, creating fintech applications such as mobile wallets, operationalizing better 

accounting of exchange of consumer goods for taxation purposes, etc. (Nilekani and Shah 2015). In effect, 

these layers working together are imagined as steps towards formalizing the Indian economy. Describing 

India Stack as a ‘WhatsApp moment’ in Indian banking, Nilekani has argued that it will bring about a shift 

in the business models in banking “from low-volume, high-value, high-cost, and high fees, to high-volume, 

low-value, low-cost, and no fees. This will lead to a dramatic upsurge in accessibility and affordability, and 

the market force of customer acquisition and the social purpose of mass inclusion will converge” (Nilekani 

2016). The future of fintech companies in India rests on their ability to figure out how trust in the form of 

credit can be encoded, exploited, and circulated at scale in Aadhaar-enabled high-volume and low-value 

financial transactions of Indian consumers. 

Government as a Platform of Services 

In this chapter, I have presented an account of the challenges faced by members in designing a project that 

aims to, quite literally, touch the entire population of India. It describes how members knew their enterprise 

of building a platformized identification infrastructure. Managing scale of this infrastructure not only 

requires translating real-world things into abstract entities, but also translating the manipulation of abstract 

entities into real consequences. Members accomplished both these translations by blending the cultures of 

IT startups and the Indian bureaucracy. This chapter follows their work of translating a resident into a 

unique data record, and then using this data record to change government services. It examines the 

emergence of members’ vision for governance-through-platforms as the future of India’s development. 

Members envision bureaucracies as centralized dashboards, and government as the arbiter of the circulation 
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of real-time citizen data in such future(s). Ultimately, they conceptualize the Indian state as a database of 

citizen records and Indian citizens as unique data records transacting with dashboards of public and private 

services. Such services rely on the proliferation of data analytics to provide personalized services and 

entitlements (in terms of cash subsidies) to Indian residents as both customers and citizens. 

In articulating many different rationales for implementing the project, the designers never quite 

specified the purpose of Aadhaar identity in and of itself. In imagining identity shared ‘one way’ across 

domains and layerable on top of other bureaucratic and private services, Aadhaar as a platformized 

identification infrastructure enacts multiple rationales for its implementation, thereby circumventing the 

problem of achieving consensus over its putative purpose. This strategy has played a crucial role in large-

scale appropriation of Aadhaar for various services across India. Members used the platform model to 

navigate the “complex political and bureaucratic environment” (Nilekani 2017) in India. They leveraged 

the IT-based startup ecosystem that proliferates cities such as Bengaluru to achieve enrollment of more than 

one billion residents. Members were, thus, successful in maintaining Aadhaar as a locus of power.  

 In describing how scientists maintain laboratories as a locus of power, Latour ultimately argues 

that, “No one has ever seen a laboratory fact move outside unless the lab is first brought to bear on an 

‘outside’ situation and that situation is transformed so that it fits laboratory prescriptions. […] Since 

scientific facts are made inside laboratories, in order to make them circulate you need to build costly 

networks inside which they can maintain their fragile efficacy. If this means transforming society into a 

vast laboratory, then do it” (Latour 1983, 166, emphasis in original). In practically establishing the 

bureaucratic authority of Aadhaar numbers as stable markers of resident’s identities, the ‘thick’ personhood 

of a resident is standardized along ‘thin’ and reductive data categories to create conditions for the circulation 

of Aadhaar numbers. This circulation is essential for Aadhaar to be useful. Without its circulation, Aadhaar 

in and of itself does not offer any substantive potential of use. Residents are not only expected to express 

their identity in these data categories, they are also expected to competently manage them to claim their 

rights as citizens and to participate in India’s formal market. It is only under conditions of its infrastructural 
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setup that Aadhaar can maintain its fragile efficacy in ensuring one-to-one correspondence between a 

number and an enrollee: If this means transforming a nation state into a vast database, then do it. 

 Approaching the state as a database inevitably produces a situated translation and a fragile account 

of what the state is. Most databases do not span the entire population of a nation-state; they only represent 

the population enrolled. Moreover, being on a database does not necessarily mean success in effectively 

leveraging it. Databases as accounts of populations are situated translations; what makes these accounts 

fragile is the instability of the networks of trust needed to not only create, but also maintain these databases 

as resources for governing a population. The construction and use of databases often represent a function 

of the state—a government service—rather than the state itself. As a database without a bureaucratic 

purpose, Aadhaar purportedly has become an ongoing real-time census of the basic know-your-resident 

information (name, age, gender, and residential address) of India’s population. In practically accomplishing 

Aadhaar, members not only had to manage the scale of the project, but also control its various moving parts. 

Both these problems were addressed through designing standardized interfaces at a variety of levels, 

ranging from the ecosystem of public and private organizations to the hardware and software. In fact, 

members embedded control over Aadhaar in the design of its software components or as they call it, “the 

entire digital spine” (ThoughtWorks 2016) of the project. As ‘ecosystem-builders’ (Plantin et al. 2016, 

307), members achieved control by breaking down the problem of unique identification into programmable 

and interconnected smaller problems. Each smaller problem was an occasion to explore the technological 

imperatives and legal frameworks maintaining the balance between public and corporate interests. For 

example, members created competition in the market of unique identification by using commodity hardware 

and multiple deduplication algorithms. Software became the adhesive that glued the network of trust 

required to make up Aadhaar as a situated translation of the Indian population.  

 The design of Aadhaar has involved multiple innovations in management of e-Governance projects 

in India. First, unlike the traditional model of relying on the expertise of a single vendor (TAGUP 2011), 

the design team not only unbundled the work of infrastructuring Aadhaar, but they also created consistency 
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in Aadhaar’s implementation by designing memorandums of understanding (MoUs), software APIs, and 

hardware certifications to coordinate with multiple organizations and service providers. Second, rather than 

imagining the implementation of Aadhaar via a pipe model, they implemented a platform model in which 

only the critical function of the project—allocation of Aadhaar numbers and authentication services linked 

to the number—is controlled by a government agency (the UIDAI) and the rest is outsourced to an 

ecosystem of public and private agencies. Their management of this outsourced work resonates with 

techniques of standardizing input and output of individual components and creating software as Lego blocks 

that enables openness and the bazaar model of participation in creating and managing free and open source 

software (Raymond 2001). The process of biometric deduplication illustrates that both innovations need to 

work together to achieve vendor-neutrality in the deployment of Aadhaar.  

Building Aadhaar, however, has neither been easy nor straightforward. The project has faced 

multiple challenges over the years ranging from issues such as coordinating between multiple organizations 

to achieve consistency in legitimate use of Aadhaar and data collection to concerns around invasion of 

privacy, surveillance, and marginalization.87 Members have made several interventions in addressing these 

concerns, such as creating tenders that do not implicitly favor certain vendors and creating a zero-

knowledge system for authentication services. These solutions have worked for some problems such as 

Aadhaar’s Request for Proposals (RFPs) are considered state of the art by many local entrepreneurs 

interested in securing e-Governance projects in India. However, for other problems, their solutions simply 

diffuse and distribute accountability; accountability gets distributed across multiple organizations in an 

ecosystem rather than being located within the UIDAI. This is an effective strategy when it comes to dealing 

with privacy concerns, however, it makes regulating circulation of citizen data difficult, if not impossible. 

The technical properties of platforms do not seamlessly map onto the organizational processes that sustain 

them. 

 
87 I elaborate further on these challenges in describing Aadhaar’s key processes in the chapters that follow.  
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Finally, the design of Aadhaar is embedded in a mixture of neoliberal free market idealism with 

government oversight as a regulatory mechanism. It has also provided a proof of concept for investments 

in building many platformized infrastructure projects in the country.88 This platformization of the 

infrastructure for Indian government services will continue for years to come. This leaves us with the 

problem of how to map and analyze the ongoing transformation of India towards a platformized state over 

time and across places. As the chapters that follow will show, each hourglass comes with its own challenges 

in negotiating modularity and power between the waist and the components above and below it. 

Hourglasses do not resolve the problem of control, they redistribute it. Its redistribution diffuses 

accountability. Different bureaucracies curate their own Aadhaar-enabled citizen records. Thus, the 

accountability of maintaining citizen records gets diffused across bureaucracies. I explore how this 

diffusion unfolds in the infrastructural processes of Aadhaar in the next set of chapters. I will specifically 

attend to contests and consensus over how Aadhaar’s hourglass architecture maintains openness, 

modularity, power, and consistency in legitimate use within the ecosystems that sustain its processes. After 

all, platforms need pipes too.  

 

  

 
88 The TAGUP report is an excellent starting point to identify platformized infrastructure emerging as National 

Information Utilities (NIUs) in India such as the Goods and Services Tax Network (GSTN) launched in 2017 (TAGUP 

2011).  
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#Intermezzo: An Analytical Break 

In the preceding chapters, I have focused on situating Aadhaar in discourses of identification practices. I 

have outlined the history of antecedent state practices in India to achieve unique correspondence between 

a person and their government records. These state practices have mutually shaped the current interest of 

the government in biometrics and basic demographic information to create an electronic Know Your 

Customer (e-KYC) identity of Indian residents. I have also illustrated a serially linked array of technical, 

legal, administrative, and policy fixes that together contextualize the developments in the implementation 

and potential uses of Aadhaar. In presenting these histories of infrastructuring unique identification, my 

efforts were oriented towards sketching the imbrication that holds Aadhaar as a biometric database of the 

entire Indian population together. Finally, I have narrated design team members’ accounts of 

conceptualizing Aadhaar as a startup product within bureaucratic environment of the Indian government. 

For members, building Aadhaar as a platformized infrastructure was a proof of concept for the future of 

India as a platformized state. In Part I of this dissertation, I have situated the present of Aadhaar in 

articulations of the multiple expectations from its future(s) in the context of its diverse pasts.  

 What does this all have to do with seeing like an infrastructure? As I had argued in the Prologue, 

bureaucracies often use tools to mediate state-citizen relations at scale. Each tool has its affordances and 

limits; it offers a perspective embedded in its very construction. Aadhaar is one such tool. At the same time, 

appropriating Aadhaar does not mean that existing tools available to Indian bureaucracy are abandoned. 

Aadhaar does not exist in isolation. It is discursively and materially woven into a plethora of existing 

identification practices. Part I unfolds the imbrication of Aadhaar within existing practices in domains of 

technology, law, policy, and administration in Indian governance. Narrating histories of these practices 

inevitably requires accountable cuts. However, they also offer a sensitivity towards the larger context of 

diverse problems that data infrastructures are built to resolve. This sensitivity is necessary in understanding 

the wide-ranging implications of data infrastructures; it requires engaging with the messy and partial 
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overlaps between digital technologies and existing state practices across domains of state governance (R. 

Singh and Jackson 2017). The emergent tensions, frictions, and breakdowns in infrastructuring digital 

technologies are resources to map the shifts in the imbrication that holds the data infrastructure together. 

Historizing this imbrication sets up the initial conditions for mapping these shifts over time and across 

places. To see like an infrastructure is to attend to how, where, and when digital technologies imbricate 

with already available systems of organizing work.  

  My chapter on Aadhaar’s design team members highlights how substantial part of their work was 

oriented to figuring out how, where, and when Aadhaar fits into with existing practices of state governance. 

They have not only historicized India’s development and conceptualized unique identification as a solution 

to many problems that the Indian government faces (Nilekani 2009), but also promoted platformized 

future(s) for India’s development (Nilekani and Shah 2015). In narrating members’ accounts of 

conceptualizing Aadhaar, I have shown how a crucial aspect of seeing like a data infrastructure manifests 

in managing its scale. In organizing for its scale, a data infrastructure is treated like a jigsaw puzzle of 

interconnected parts comprising of digital interventions and existing practices. The objective is not to build 

a data infrastructure from scratch, rather it is to utilize already available systems and build new digital 

interfaces between them to constitute a new infrastructural solution to older problems of governance. From 

members’ perspective, designing Aadhaar required translating Indian residents’ identities into unique data 

records, then using these data records to improve efficiency of government services, and finally, translating 

this efficiency into lived experiences of empowerment in interacting with the Indian state. Their perspective 

is embedded in plans to normatively reconfigure the organization of Indian bureaucracy. From an analytic 

perspective, seeing like an infrastructure manifests in managing the scale of processes that turn Indian 

residents into data subjects. These processes configure what it means to see Indian residents like Aadhaar.    

In the forthcoming chapters, I explore the unfolding of the plans for Aadhaar’s infrastructural 

processes through situated actions required to practically accomplish them. In following these situated 

actions, I analyze the work residents must do to be seen by Aadhaar and by extension, how they see Aadhaar 
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and the apparatus of state governance behind it. Analyzing how the poor see the state, Stuart Corbridge et. 

al. (2005) in researching development projects in India, have argued for attending to three distinct vantage 

points:  

[(a)] The sightings of the state made by poorer people both as citizens and as often 

vulnerable members of political society; [(b)] the sightings made by government 

officers in different line departments, and people at different levels of authority in 

political society; and [(c)] the sightings made by members of the wider development 

community, including experts from the World Bank and other lending agencies, and 

senior bureaucrats in the Government of India (Corbridge et al. 2005, 9). 

Keeping these vantage points in mind, I present field stories on how residents come to see Aadhaar in their 

lived experiences of engaging with its processes. Suchman (2007) captures a range of possibilities in the 

performance of a plan from occasions where the gap between plans and situated actions for enacting them 

may not exist (and plans ‘work’) to occasions where this gap instantiates significant reconfiguration of the 

plan-in-action. At times, this gap remains insurmountable for some residents producing new conditions of 

data-driven marginalization; they must live with a data infrastructure that does not work for them. In the 

following chapters, I explore how the discursive ‘rubber’ of infrastructural plans for Aadhaar hits the 

material ‘road’ of situated actions during its implementation. The emergence of ‘gaps’ as plans enter the 

world of situated actions can produce complex instances of dissonance and alignment in implementing a 

data infrastructure. Such dissonance and alignment manifest not only in building consensus over multiple 

expectations from an infrastructure’s future, but also in navigating the obduracy of materialities that 

engender constraints in the workings of the plan. Seeing populations like a data infrastructure becomes 

fractured and differential as it remains uneven in its implementation and appropriation. I will show how the 

interplay between plans and situated actions of building Aadhaar produces the conditions of an Indian 

citizen’s resolution.    
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#5: Enrollment: Establishing Uniqueness 

Batuli, 72, arrived at around noon at the Basti Vikas Kendra, now also a UID centre, 

in Mangol Puri to get herself a ‘smart card’ everyone has been talking about. (The 

‘Aadhar’ [sic] brand name hasn’t caught on in these parts of Delhi, with everyone 

insisting on calling it the ‘smart card’.) 

The helpful operator with the fancy gadgets helps Batuli to her seat. After her photo is 

taken, Batuli is asked to place four fingers – one hand at a time – on a green-lit device. 

Right hand, then left hand. 

She is, however, asked to repeat the exercise a second time for the left hand. The 

operator explains. “In some case, we have to scan the fingerprints and Iris multiple 

times. If it doesn’t pass the required quality percentage of 70 percent (the quality is 

indicated in percentage terms on the computer screen that is connected to the 

fingerprint machine, […]), we repeat the exercise up to four times.” 

Batuli’s hands are then wiped using a cloth and placed back on the device. The exercise 

is repeated a fourth and final time. But still the same result. ‘Fail’, declares the reading 

on the operator’s computer. 

An operator at the next station, says, “In the case of senior citizens, Iris scans also 

sometime fail. It registers weakly when the retina is damaged” (Polanki 2011, emphasis 

added). 

Batuli’s enrollment story offers a classic example of marginalization enacted during Aadhaar enrollment. 

Identities of certain enrolling residents are more difficult to biometrically capture than others. Her story is 

not surprising nor is it unexpected in the implementation of enrollment. However, Batuli’s story opens a 

space to unpack the master narrative of Aadhaar’s success in enrolling almost the whole of India’s 

population. Enrollment is straightforward for most residents who have stable existing relationships with the 

Indian state but is equally challenging for others. The challenges range from lack of existing forms of 
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identification documents to lack of machine-readable fingerprints and irises. Batuli’s story illustrates the 

lived experience of ‘mere’ moments that are expected and routinely worked around or subject to ready-to-

hand repairs. A massive infrastructure such as Aadhaar is unlikely to be deterred for long by such 

breakdowns; as opposed to, say, a disastrous breakdown such as a major breach of its biometric database 

that disrupts the entire infrastructure and may even lead to its abandonment. 

 This chapter explores the process of creating an Aadhaar identity for the entire Indian population 

“from scratch”. I use quotations marks here to allude to the rhetorical nature of this claim. Aadhaar identity 

is not created from scratch, rather it is produced by connecting existing forms of identification with 

biometric modalities of the enrollee. Enrolling into Aadhaar begins the circulation of this Aadhaar identity, 

which then moves across various public and private databases in India. Thus, the chapter treats the 

enrollment process as a point at which residents initiate their interaction with the infrastructural setup of 

Aadhaar. Simultaneously, enrollment also involves empaneling organizations within Aadhaar’s 

ecosystem89 through “multilateral negotiations, trials of strength and tricks” (Callon 1986, 211) to achieve 

consistency in resolving the problem of unique identification in India. I argue that this consistency is 

achieved by selectively making certain features of Aadhaar visible. What becomes visible is in turn used as 

a resource for enrolling actors (whether public/private organizations or Indian residents) to build Aadhaar. 

Thus, I aim to situate the (in)visibility of Aadhaar’s infrastructure as a strategy for enrolling actors. 

 I analyze how the simplification of complex resident identities is enacted in the construction of 

Aadhaar using (in)visibility as a strategic resource. Aadhaar is a simplified representation of complex 

resident identities to achieve entity resolution. It is an end as well as the means for the practice of counting 

Indian residents. Martin and Lynch (2009) have coined the word ‘numero-politics’ to highlight the political 

not only in the choice of methods for counting but also the consequences of counting practices on things/ 

people that are counted. “Numero-politics implicates the work of assigning numbers to things and 

performing elementary arithmetical operations, but such work is embedded in disciplined fields, systems 

 
89 See Chapter #4 for further details on the organizational hourglass of Aadhaar. 
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of registration and surveillance, technological checks and verifications, and fragile networks of trust” 

(Martin and Lynch 2009, 244). An investigation into numero-politics of Aadhaar lends itself into questions 

such as: who is counted, how are they counted, what the implications are of applying the chosen methods 

of counting to a resident identity, how residents resist or inspire a change in the methods of counting, what 

remains uncounted, and what the implications are for such uncounted residents.  

Such concerns about the numero-politics of databases has inspired a range of scholarship in social 

studies of data analytics (boyd and Crawford 2012; Busch 2014). Simplification has emerged as a salient 

critique of counting and, by extension, constituting datasets within this scholarship. As Mol argues:  

The point of asking what is being counted is not to argue that counting is doomed to do 

injustice to the complexity of life. This is certain. The point, instead, is to discover how 

and in what ways. For in that process something is foregrounded and something else 

turned into unimportant detail. Some changes are made irrelevant whereas others are 

celebrated as improvements or mourned as detrimental (Mol 2002, 235). 

For Mol, simplification is more than a reduction, but she still works within the parameters of making a 

selection between existing characteristics, some of which are retained while others are ignored. Examples 

of unreadable retinal scans and fingerprints point to conditions when such ‘data’ is not already present as 

part of an individual’s identity, though it is presumed that it can and should be legible as such.  

Drawing on Porter (2012), as biometric data gains dominance as stable description of an 

individual’s identity, it simultaneously results in ‘thinning’ of the individual that they describe. To achieve 

greater precision, efficiency, accuracy, and objectivity, aspects of identity that do not fit in a neat formula 

for numerical or statistical analysis must be underplayed or removed from consideration. However, Porter 

also insists that, “We have […] not intrinsic thinness, but thinning and thickening practices suited to diverse 

circumstances. […] A faith in thinness […] relieves [data] scientists of responsibility by implying that they 

are not engaged in subtle interpretation, but acting on evidence and in accordance with rules whose meaning 

is plain” (Porter 2012, 222). Thinness is not just a characteristic of the description of a phenomenon under 



 

168 

study such as an individual’s identity. It is also an instance of practically achieving simplification by 

following predefined rules of constituting a dataset. 

Concurrent with simplification is the representation of a phenomenon captured by the resulting 

dataset. A critique of data analytics that limits itself to the challenge of simplification misses out on the 

amount of work that goes into producing and securing the validity of categories that are used to represent 

the phenomenon of interest. It obscures the creative ways in which categories establish qualities and make 

them accountable in a manner that does not simply reduce available information (though it is a common 

way such categories are justified). Analyzing production of such categories, Martin and Lynch have argued 

that, “Counting something as something is a condition for determining membership in the domain or field 

of things or persons counted. […] ‘Counting as’ […] is an epistemic achievement that involves categorical 

judgements” (2009, 246). Focusing on these categorical judgements is essential to understand the work of 

producing a representation of resident identity through Aadhaar. Furthermore, these judgments also 

predicate the circulation of Aadhaar identity by making the identities of enrollees commensurable across 

databases. Hence, the objective of this chapter is to document the work that goes into creating a biometric 

identity, as well as the challenges immanent in that work. 

In describing forms of invisibility in Aadhaar’s infrastructure, my field stories capture the work of 

intermediaries that often goes unnoticed during enrollment in particular, and in practices of state building 

in general. While much research in examining the role of intermediaries in bureaucracy has focused on their 

role as enablers of corruption (Bayar 2005; Fredriksson 2014), these intermediaries simultaneously act as 

initial arbiters of the adequacy of available documentation required to successfully complete bureaucratic 

procedures. Trevor Pinch in his analysis of salespeople as intermediaries between the manufacturers and 

users of the Minimoog showed how they “had to devise de novo the social and technical practices to sell a 

technology and at the same time recruit new users” (2003, 248). Similarly, intermediaries in a bureaucracy 

have access to both bureaucrats and citizens; they devise new sociotechnical practices to translate 

bureaucratic procedures into work that needs to be performed by citizens. They contextualize the state in 
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the lifeworlds of citizens; they undergird the social infrastructure of distributing information on 

bureaucratic procedures (Visvanathan and Sethi 1998; Visvanathan 2011b). One way of analyzing their 

role in mediating state-citizen relations is through the lens of ‘articulation work’, as Gerson and Star argue: 

Every real-world system is an open system: It is impossible, both in practice and in 

theory, to anticipate and provide for every contingency which might arise in carrying 

out a series of tasks. No formal description of a system (or plan for its work) can thus 

be complete. Moreover, there is no way of guaranteeing that some contingency arising 

in the world will not be inconsistent with a formal description or plan for the system. 

[...] Every real-world system thus requires articulation to deal with the unanticipated 

contingencies that arise. Articulation resolves these inconsistencies by packaging a 

compromise that ‘gets the job done,’ that is closes the system locally and temporarily 

so that work can go on (1986, 266, emphasis in original). 

Bureaucratic procedures are exemplary instances of real-world systems that require articulation work. 

However, as I will show in my field stories, articulation work is only a part, albeit a crucial one, of the work 

that intermediaries perform in making the state accessible to citizens. Much of their everyday work involves 

maintaining communicative channels of sociality between the bureaucrats and the citizens.   

Julia Elyachar, an anthropologist of the Middle East, has conceptualized the work of producing and 

maintaining these communicative channels as ‘phatic labor’ (2010) to analyze how Egyptian women’s 

practices of sociality become a crucial resource for microfinance initiatives and sustenance of the informal 

economy. In developing this concept, she builds on Malinowski’s relatively overlooked work on ‘phatic 

communion’ (1923), which he coined to address “how language such as gossip and chatting can be a means 

of establishing ties for their own sake, rather than for the purpose of conveying any information in 

particular” (Elyachar 2010, 453). She goes on to “bring together Malinowski with Karl Marx” (2010, 453) 

to argue that once these communicative channels of sociality are established through everyday 

conversations, they also enable “the flow of reputation, information, and emotion” (2010, 459). Although 

they may not be set up by people with only their economic function in mind, these channels not only support 
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the creation of economic value but are also economically valuable in themselves. Typically, everyday 

conversations on such channels in interacting with the Indian bureaucracy begin with the question: “Aapke 

paas kuch contact hain [Do you have a contact]” (Visvanathan 2011a)? Looking for a contact in 

bureaucracies to get work done is an everyday phenomenon in India. The phatic labor of intermediaries in 

serving as these contacts, thus, is instrumental for how citizens see the state. The Indian government has 

also tried to leverage such intermediaries in facilitating bureaucratic procedures by creating Common 

Service Centers (CSCs) that facilitate electronic delivery of public services, such as paying electricity bills 

online, checking the status of bureaucratic applications online, etc. 

The rest of this chapter is divided into five sections. The first focuses on the nature of data required 

for enrollment and explores public perception of Aadhaar’s purpose. The second section dives into an 

autoethnographic account of enrollment as a typical example of alignment with Aadhaar’s infrastructure. 

Capturing my demographic and biometric data did not raise any significant challenges. The third section 

goes behind-the-scenes of my street-level experience. It maps how Aadhaar’s enrollment ecosystem is 

sustained using memorandums of understanding (MoU), request for proposals (RFPs), and data analytics. 

The fourth section focuses on experiences of dissonance90 with enrollment. It covers the challenges faced 

by the homeless and the experiences of people who get stuck in the loop of enrolling repeatedly into 

Aadhaar. Finally, in the fifth section, I conclude with a discussion on the social infrastructure that develops 

around government offices through phatic labor of intermediaries, which invisibly supports citizens in 

navigating bureaucratic procedures of securing a unique data record.  

Initiation into Aadhaar’s Infrastructure 

Aadhaar enrollment is the process of creating an Aadhaar number for an Indian resident. Table 2 provides 

a detailed account of data collected during enrollment. While demographic data is used to ascribe a basic 

 
90 In focusing on experiences of alignment and dissonance, I show how the enrollment process works as planned for 

many and does not work for others. When it works, residents experience alignment with Aadhaar’s infrastructure. 

When it does not work, they experience dissonance.  
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Know Your Customer (KYC) identity to residents, the biometric data is used to ensure uniqueness of the 

resident. The assembly of all enrollee data constitutes an enrollment data packet. After collection, 

enrollment packets are transferred to the Aadhaar database. This transfer happens “either via memory sticks 

sent through India Post [to UIDAI] or by its direct uploading” to the database (Chaganti 2013, 33).  

Information Requirement Source 

Demographic 

Name Mandatory Proof-of-Identity document 

Gender Mandatory Proof-of-Identity document 

Date of birth Mandatory Proof-of-Date-of-Birth document 

Residential Address Mandatory Proof-of-Address document 

Mobile number Optional Self-declared 

Email ID Optional Self-declared 

Name and Aadhaar number of the 

father/husband/ guardian 

Conditional: Only mandatory if the 

resident’s age is less than 5 years 

Proof-of-Relationship document 

Name and Aadhaar number of the 

mother/wife/guardian 

Conditional: Only mandatory if the 

resident’s age is less than 5 years 

Proof-of-Relationship document 

Biometric 

Photograph of face Mandatory Captured during enrollment 

Fingerprints (all 10 fingers) Mandatory Captured during enrollment 

Iris captures of both eyes Mandatory Captured during enrollment 

Table 2: Data collected during Aadhaar enrollment (Extended version of Fig. 2.2 in R. Abraham et al. 

2017, 16) 

Describing a scene from inside Aadhaar’s Technology Center located in Bengaluru, Pankaj Mishra, 

a technology journalist, offers insights into how these enrollment data packets are handled in the backend:  

From outside, Aadhar’s [sic] technology center, which stores all residents’ data (now 

totalling [sic] 5 Petabytes in size) does not look like a government building at all — it 

could pass for as one of the buildings housing Intel or Cisco nearby. 

Inside, as I walked into a room with about dozen television screens in the center of it, 

some twenty young engineers feverishly looked ahead, typing on their computer 

keyboards, checking the movement of [enrollment] data packets storing information, 
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the setting looked like a very sophisticated command center. The television screens they 

were looking at showed the journey of these data packets (each sized at around 5MB) 

from the time they are logged at one of the 30,000 enrollment centers around the 

country, through at least three stages of validation. Validation includes running 

duplication checks for each of the profiles to ensure there are not more than one Aadhar 

[sic] number for the same person (Pankaj Mishra 2013). 

Enrollment data is deduplicated. If the new data is ascertained to be unique, then an Aadhaar number is 

issued by the UIDAI and sent to the enrollee through a letter by India Post.  

 This resident-facing process of enrollment is conducted without explicitly explaining how their 

Aadhaar number may eventually be used. Although the purpose of Aadhaar number was invisible, enrollees 

figured out their own reasons for enrollment. Documenting their experience of observing the process unfold 

at an enrollment center in rural Madhya Pradesh, Johri and Srinivasan (2014) note that:  

The purpose of the UID card or the need to enroll for UID was even harder to explain. 

Interestingly, this did not seem to be a question that enrollees approached the manager 

[of the enrollment center] with. When we asked the manager, he said he himself 

understood the reasons for the card – such as ending corruption – but found it hard to 

explain it concretely to enrollees. But judging from the numbers enrolling, they saw a 

benefit to enrolling. We asked a 100 enrollees for their reasons and received a range of 

answers, including ‘I don’t know,’ ‘My neighbor or someone in the village was getting 

it,’ and the more prescient ‘We always get something free from the government every 

time we get a card.’ This last statement merits an explanation. Having a government-

issued document, such as a voter ID, a Below Poverty Line card, or a ration card, has 

historically been a means to avail of some privilege or service from the government 

particularly in rural India. As important, not having such a document can be used as a 

reason to keep people from availing of certain schemes. Given the level of familiarity 

with such schemes and enrolments, it is therefore not surprising that the reason for 

applying for a card was the question that was least asked of the manager (2014, 703). 

At the same time, explicitly visible during enrollment was the emblem of the Indian government on top of 

the Aadhaar enrollment form. Shankar Maruwada, former head of demand generation at UIDAI, observed: 
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“We found that India’s biggest brand is the ‘sher chhaap’91– the symbol of the government” (Nilekani and 

Shah 2015, xxvi). In a conversation with Pranay, a member of Aadhaar’s design team, he further elaborated 

on ‘sher chhaap’:  

The government is one of the most trusted brands in India. We realized that the initial 

problem of demand generation was not a problem at all, because in rural areas, people 

tend to believe that if the government is trying to do something, it is for a new service 

and you could get some benefit out of it. The distrust of the government is a middle-

class phenomenon. They were the last adopters. So, for example, in my area, people did 

not take any interest in my work on Aadhaar for the first two years. It was only later 

that they came to me for ‘help’ with Aadhaar enrollment (Fieldnotes, 25 August 2015).  

Pranay’s allusion to ‘help’ indicates how his neighbors leveraged him as their contact within Aadhaar’s 

bureaucracy. They were invoking communicative channels of sociality to get their Aadhaar enrollment 

done. In the next section, I will present scenes from a typical enrollment experience. The section draws on 

my own experience of enrolling into the project (Fieldnotes, 17 October 2015) as well as descriptions of 

the process from secondary sources to portray a scene that situates the street-level experience of Aadhaar’s 

organizational ecosystem during enrollment.  

A Typical Experience of Alignment during Enrollment 

The process of Aadhaar enrollment begins at home. UIDAI has specified a list of valid documents for the 

purpose of collecting and verifying demographic data from residents (UIDAI 2020) and these documents 

have to be taken to the Aadhaar center for enrollment to begin. During the early years of enrollment, which 

began in 2010, it was organized through camps92 as well as creation of make-shift or permanent enrollment 

centers in various government buildings and private offices (Rajadhyaksha 2013). The location of 

enrollment centers is a matter of considerable concern. Since enrollment was divided up according to 

 
91 Hindi for ‘mark of a lion.’ The imprint of the state emblem of India features three Asiatic lions standing back to 

back on a circular base.  
92 Camps are temporary setups in a locality for a couple of days or weeks to enroll its residents into Aadhaar.  



 

174 

localities and regions, having a centralized location easily accessible in a region provided a competitive 

advantage to an enrolling agency vis-à-vis other agencies, especially in rural areas where transportation can 

be a challenge. Johri and Srinivasan (2014) in their description of the enrollment center in rural Madhya 

Pradesh further elaborate that:  

The enrollment center had been set up in a small warehouse, built as an annexure to 

government offices for the district headquarters. The office was primarily used for 

storing files and space had been cleared for four enrollment stations. The enrolment 

manager described how he had leveraged existing personal and professional networks 

to land a central location for the enrolment center. He also emphasized the possibility 

of building new contacts because of his newfound stature as manager for an important 

project. Especially since all government employees were required to enroll for a UID, 

he was able to ask for help from these individuals and also to extend his networks (Johri 

and Srinivasan 2014, 703). 

This quote further illustrates how phatic labor of the enrollment manager in building personal and 

professional networks within the Indian bureaucracy created economic value in securing a desirable 

location for his enrollment center. While these enrollment centers were usually operated by private 

agencies, “the social space of the Aadhaar centre was sometimes like the voting booths of yore, a distinctly 

political space, and on other occasions similar to the waiting rooms of ‘important’ state government offices 

where you had to wait until you got your job done” (Rajadhyaksha 2013, 200–201). At the same time, the 

division of enrollment into local regions did not stop residents from travelling long distances to reach an 

enrollment center. The lines were very long and crowd management was a substantial part of the work of 

enrollment managers (Johri and Srinivasan 2014; Rajadhyaksha 2013). 

While residents can enroll into Aadhaar from any enrollment center, the division of jurisdiction 

among agencies over regions produced situations where supervisors refused services to residents who had 

come from a different region in order to make the lines shorter. Rajadhyaksha and Menon (2013), who 

documented the enrollment process during the initial years, recounted challenges in enrollment from a 
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center in Chhotiyal, Palam Gaon, Delhi. Outside the gate of the center, there was a notice board that said 

in Hindi: “Yahan par sirf Chhotiyal mohallein walon ke hi banenge [Aadhaar enrollment is only open to 

residents of Chhotiyal neighborhood]” (2013, 132). With this announcement, enrollment became a 

challenge for enrollees whose proof of address did not mention Chhotiyal as their locality. They further 

described challenges faced by residents from a nearby Harijan Basti, a locality of people with a lower status 

in the caste hierarchy, who were unofficially forbidden entry into the Chhotiyal enrollment center. Since 

biometrics-capture involves tactile interaction with scanners, the discriminatory practice of untouchability 

takes a new form in location-based segregation of enrollees. One way to avoid conflicts over who has 

touched the biometric scanners, before the enrollment of a new person begins, is to organize separate 

enrollment camps for scheduled castes and scheduled tribes based on their location. On occasions, the caste-

based geographical segregation of populations was mapped onto the regional organization of enrollment.  

On 13 October 2015, I began my process of enrolling into Aadhaar. My enrollment center was 

located at the outer edges of downtown Lucknow in Uttar Pradesh. It was in the office space of a financial 

services company. In line with my discussion on the location and feel of enrollment centers, it was not only 

centrally located, but also felt like an important government office with a quintessential waiting period. A 

security guard asked me whether I had filled out the Aadhaar Enrollment/Correction Form (see Figure 1). 

The one-page form was not difficult to understand, but the normal, natural troubles of filling out the form 

were pervasive. The first noticeable feature of the form is Row no. 3 for names (see Figure 5.1), which is 

not divided into first, middle, and last name. It is a single box with ‘Full Name:’ as the prompt. When 

Kairav, a design team member, talked about this aspect of Aadhaar enrollment, he said:  

There are a lot of people in India who do not have a surname. And then there are others 

who even have the name of the locality in which they live embedded in their names. 

Who are we to differentiate or deny enrollment just because your name is different from 

a prescribed standard for names? You can simply enter ‘Om’ as your name, if that is 

how you would like to address yourself. It is a valid data entry for name (Kairav, 

Personal Communication, September 24, 2015). 
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Figure 1: Aadhaar Enrollment/Correction Form (photo taken by author in Lucknow, 2015)  



 

177 

The row for full name is an instance of how a standardized requirement for identification can allow for a 

degree of flexibility that was previously unavailable in ID documents in India. 

Another peculiar feature of the form is Row no. 8, which asks, “I have no objection to the UIDAI 

sharing information provided by me to the UIDAI with agencies engaged in delivery of welfare services: 

Yes [  ] No [  ]”. The question is designed in the negative, so that “yes” means “no objection.” It is phrased 

to provide a default answer in agreement. It is also a bit confusing, since someone might answer “no”, 

meaning “I have no objection.” However, I ticked ‘No’ to imply that “I have an objection” and went to the 

operator to begin my enrollment process. This question was at the very heart of the legal controversy 

surrounding Aadhaar. On one side, the government argued in the Supreme Court that Aadhaar is based on 

voluntary consent of residents to connect their Aadhaar numbers with welfare schemes. On the other side, 

the petitioners argued that there is no voluntary consent in this process. A ‘yes’ response to the Row no. 8 

question is the condition of possibility for a resident’s voluntary consent to seeding Aadhaar numbers into 

other government databases. If you enter ‘No’, then seeding of Aadhaar number should not be possible. 

As my enrollment began, the operator took a cursory look at my form and asked for my proof of 

identity and address. I showed him my passport as proof of identity and the photo passbook of my bank 

account as proof of address. He asked me to get photocopies of the documents. I left the enrollment office 

to find a copy shop close by. I thought it would be a good idea to get a copy of my enrollment form 

photocopied too, so I gave the photocopier my enrollment form, passport, and bank passbook. He took 

photocopies of my form and the front and back side of the passport. Then, he took a photocopy of the front 

page of the passbook and followed this up by looking through my passbook. I was a little perplexed. Why 

he was looking into my financial transactions? So, I asked him:  

“What are you looking for”? 

He replied, “I am trying to find the page where the last account transactions are 

recorded. Is it this one?”  
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He showed me the final page, and I said, “Yes, but why are you looking for it?”  

He replied, with some amount of self-assurance, “You will need a copy of this” 

(Fieldnotes, 17 October 2015)! 

He photocopied the transactions on the backside of the page, which had the photocopy of the front page of 

my passbook and returned the documents to me. 

As I went back to the enrollment center, I thought about how nobody up until then had told me that 

I would need a copy of the last page of financial transactions with the bank. I was not sure whether I would 

need it or not, but I had a copy of it anyway. When my turn came up again, the operator said: 

“You need a copy of the page which has records of your last transactions with the bank. 

Please go and get a photocopy of this last page as well!”  

I looked at him with self-assurance and showed him the photocopy of the last 

transactions with the bank. He said…  

 “Oh yes! Okay. So, now we can begin your enrollment” (Fieldnotes, 17 October 2015). 

It was only later that a bank official said to me in passing that a copy of the last page of financial transactions 

is used as bureaucratic evidence for ascertaining whether the bank account is actively being used. It ensures 

that people are not faking their proof of address by using a defunct bank account. While getting a copy of 

the last page of financial transactions makes bureaucratic sense, the process of my enrollment would have 

taken more time, if it had not been facilitated by the person running the photocopy shop. His expertise in 

recognizing requirements for Aadhaar enrollment in relation to the documents I had illustrates how 

articulation work becomes a crucial aspect of the phatic labor of intermediaries.  

In an interview, Anahita, a researcher working on the role of CSCs in implementing eGovernance 

projects in India, described her experience of trying to interview one such intermediary who had set up a 

CSC and a copy shop inside a government building:  



 

179 

In West Bengal, I went to a CSC, which was in a semi urban area. It was inside the 

District Magistrate’s office […]. He had rented out this space. I hardly could talk to that 

guy. He had queues of people to do photocopies and he had two assistants. He is a very 

influential person in that building because he knew all the peons and everyone among 

the bureaucrats. Whoever sits there. He also verifies whether these are the documents 

you need for this purpose. Are these [documents] ok? No, you need this [document] 

also; make a photocopy of that. […] His center is very successful, but it has no 

connection to the public service delivery that you are giving [to run the CSC]. […] His 

location is really crucial; his personal network is very crucial, and people are coming 

there for completely different reasons that has nothing to do with CSC. He would run 

even without CSC (Anahita, Personal Communication, July 22, 2015). 

This CSC was successful because its operator had become the first line of evaluation in determining whether 

applicants had the necessary documents to complete their applications. The location of the CSC, the role of 

photocopies in making bureaucratic applications, and the need for personal connections in facilitating 

conversations with street-level bureaucrats are all implicated in the performance of this CSC operator’s 

phatic labor. Much like my experience at the copy shop, access to information necessary to navigate 

bureaucratic procedures would become harder, if not impossible, without the phatic labor of CSC operators.  

I sat at an angle of 90 degrees to the right of the operator. The operator had a laptop with an attached 

monitor that was facing me. The monitor was set on duplicate screen mode; I could see exactly what he 

was doing on his laptop. Right next to the laptop, there were two devices—one for capturing fingerprints 

and the other for capturing iris images—on the right of the operator (between me and him) and a cloth 

neatly folded on his left side. Along with the cloth, there were piles of stapled enrollment forms on his left 

spread around the table. The pile had organically grown to about 75-100 forms as the day had progressed. 

On the top rim of the attached monitor, there was a white bulb fixed to its place with haphazard use of 

transparent tape. The bulb seemed like an after-thought, put in place after realizing that the facial 

photographs taken were not bright enough. Right next to the bulb was a webcam. Behind my seat, there 

was a flex board with an advertisement for one of the services of the financial services company running 
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the enrollment center; it was placed such that the back-side of the flex board (white in color) could serve as 

makeshift white backdrop for my photo. 

The operator took another cursory look at my form. He started data entry with my name. As soon 

as he started typing, the interface offered a menu of suggested spelling for my name. He chose ‘Ranjeet’ 

from the list. I told him immediately that my name was spelled as ‘Ranjit’; he edited his input. After making 

this correction, he insisted that I keep a tab on his data entries. I could see what he was typing. From then 

on, he did not seem to pay much attention to my form. The transparency in data entry enacted by the two 

screens worked well in my case, because I could read, understand, and correct my information in the 

enrollment client software. However, this can easily turn into a challenge for enrollees who are not literate. 

One way the design team has tried to address this problem is to display data entry in two languages 

simultaneously. While the data is entered in English, a transliterated version of the data is also displayed in 

the local language of the area. For example, data entry is displayed in English and Hindi in most parts of 

northern India; it is displayed in English and the regional language of the region, such as Tamil, Gujarati, 

Assamese etc. in other parts of the country. While this addresses problems with English literacy, it does not 

completely resolve them for sections of the population that cannot read and write at all.  

Furthermore, the inadequacy of the deployed Google transliteration software was also documented 

in interviews with operators. Researchers from the Centre for the Study of Culture and Society (CSCS), 

Bengaluru, conducted such interviews during the early years of Aadhaar’s implementation (Rajadhyaksha 

2013). In these interviews, operators outlined the general procedure: “English is the primary mode of [data] 

entry” and they “try and stick to what is on the document” (CSCS 2011). Google’s transliteration software 

is usually “70% accurate” and “the local guys with knowledge of the local language will change [data] 

based on the requirement of the resident” (CSCS 2011). With illiterate enrollees, the operators would read 

their data entry out loud to ensure that data can be changed as per the enrollee’s preference.  

While operators act as facilitators during data entry, the accountability of whether their data was 

entered correctly or not lies with the enrollees. Reading out data would only work when the data entered is 
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either phonetically incorrect or is just simply wrong. The subtle difference in spellings such as difference 

between ‘Ranjeet’ and ‘Ranjit’ remains unaccounted. However, the data entered can be corrected/updated 

on a later date by filling out the same Aadhaar Enrollment/Correction Form (see Figure 1) and going 

through the same enrollment process again to update an existing Aadhaar record. For enrollees who are not 

literate, this inevitably implies that they may require the help of a literate intermediary in checking whether 

their Aadhaar data and whether they need to go back to correct/update their data.  

During my enrollment, the operator was also fielding questions from other people who had come 

to the center either to enroll or update their Aadhaar data. The following two interactions show how 

bureaucratic documents help verify information that enrollees use to identify themselves: 

In the first case, a woman came in to request correction of her Aadhaar data. Her father-

in-law’s name was entered in place of her husband’s name. The agent asked if the data 

were correct in her voter ID. She said, “Yes”! He said, “File a photocopy of the Voter 

ID along with the form and I will make the changes.” 

In the second case, a teenage boy came in with details of his mother’s Aadhaar card and 

said, “I don’t have an ID proof. Can I use my mother as an Introducer?” The operator 

asked him if he has a ration card where his relationship with his mother is clearly stated. 

The boy said, “No”. He continued, “What identity proof have you brought of your 

mother apart from her Aadhaar number?” The boy said, “Voter ID”. The agent replied, 

“Voter ID will not work. Come back with a letter from a gazetted officer93 and only 

then we can proceed with your enrollment.” The boy was required to get a gazetted 

officer to sign off on a document that certifies that his mother is his mother. Since, the 

Voter ID does not contain family relationship information, it cannot be used for this 

purpose (Fieldnotes, 17 October 2015).  

Both events are instances of establishing trails of verification: what counts as a confirmation of what. While 

in the first case, the Voter ID has information on husband’s name, in the second case, the same document 

 
93 Gazetted Officers are executive/managerial/supervisorial level ranked public servants in India. They are de jure 

representatives and delegates of the Indian government and their authority to issue an official stamp comes from the 

President of India or the Governors of States.  
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is inadequate. In the absence of a ration card (which contains family information), the applicant required 

an additional layer of certification by a gazetted officer.  

While fielding such questions, the operator continued to work on my enrollment. After entering 

demographic data, he started with my biometric information. This process was straightforward in my case; 

after all I fit into the norm of having a “healthy middle-class” (Rao 2013, 75) body with clear fingerprints 

and irises that these biometric scanners pose as a condition for success in enrollment. However, as evident 

in Batuli’s case (with which I began this chapter) and in the struggles of homeless citizens in Delhi (Rao 

2013), this process can become challenging and require further interventions in the process of electronic 

capture of biometric details. Operators offered the following process for capturing biometric details during 

interviews with CSCS researchers:  

A part of the Aadhaar client [software], while capturing the biometric [information] or 

the photograph, tests it against some preset parameters. They have calibrated these 

biometric devices to accept only [when the data meets] a certain level. [When] those 

particular parameters have not been met, it shows a red here. Only when it is a green 

then they will go ahead and do the next enrollment. […] We are given four attempts to 

capture the biometric [information]. After that we have to do a force capture. When we 

do a force capture, what we are told is that the software picks up the best of the four and 

puts into the enrollment packet. [This] means that when the enrollment is completed, 

what goes to the [Aadhaar database] is the biometric [data], which is the best of the four 

that has been taken, which is determined by the force capture and the software that is 

built into the Aadhaar (CSCS 2011). 

While these four attempts represent the troubles of capturing biometric details of enrollees who do not 

neatly fit into the norm of healthy middle-class bodies, people with damaged hands require a specially 

authorized operator, “who could certify their disabled status” (Rao 2013, 74). Furthermore, operators 

“became imaginative and developed tricks to read fingers that resisted instant transparency. A wet towel 

was passed from person to person. ‘Rub your hands more strongly’ they would repeat up to five times to 

produce a sufficiently detailed reading” (Rao 2013, 74). The use of the wet towel is also a formally 
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recognized procedure “to remove dirt and moisten dry fingers” (UIDAI Committee on Biometrics 2009, 

52) for improving the image quality of fingerprints scans. This work of capturing adequate biometric 

information for successful enrollment situates how the work of building Aadhaar is simultaneously an 

attempt to create a form of legibility (Scott 1998) of the entire population of India. The data categories 

required to create an Aadhaar record mandate that enrollees neatly fit into them. The failure of biometric 

capture, thus, “is a by-product of a specific programming bias that measures bodies in relation to a 

normalised template that sorts bodies into typical and atypical. Individuality in the new electronic age is 

recognised when it appears as a legible variation of the defined norm for electronic capture” (Rao 2013, 

75). Upon the issuance of an Aadhaar number, all the work that goes into making enrollees fit into these 

data categories becomes invisible. What remains visible is Aadhaar numbers and their bureaucratic 

authority in certifying the electronic Know Your Customer (e-KYC) identity of enrollees.  

At the end, the operator printed out two copies of the enrollment receipt. He asked me to keep one 

copy for my records and place the other one on top of the copies of my documents used during enrollment, 

staple them, and leave the stapled documents on his pile of enrollment forms. As I was leaving, I looked at 

my enrollment receipt one more time. I realized that he had entered “Yes” to the voluntary data sharing 

question, when I had entered “No” in the form. When I mentioned this to him, he responded: 

“That question has to be answered yes. Otherwise, you won’t be able to connect your 

Aadhaar number with any government service.” 

“What does that mean? Why can’t I enter No?” I asked.  

“The answer to this question is yes… 100% of the time. You cannot say no, otherwise 

what is the point of having Aadhaar number? You won’t be able to use it” (Fieldnotes, 

17 October 2015). 

His answer negated my agency in making this decision. Although I can exercise consent during individual 

future instances of seeding, technically there is no barrier to my enrollment into any welfare scheme. My 
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experience is not unique. The operator usually does not enter ‘No’ as a response to the voluntary data-

sharing question. Anand and Udupa, who are based out of Delhi and have actively resisted using Aadhaar 

in their bureaucratic interactions, further note that, “[W]hen we received a slip acknowledging our 

enrolment, it showed that we had in fact given consent. When we asked the person who was enrolling us 

about this, his response was […] that the software would not allow him to enroll us unless he indicated that 

we consented to share our information” (A. Anand and Udupa 2015). ‘No’ seems to be a bureaucratically 

unacceptable answer to the question of voluntary data sharing.  

This question of voluntary data sharing is simultaneously implicated in two modes of 

operationalizing Aadhaar. The first mode is technical where the future uses of the number for entity 

resolution through seeding necessarily requires ‘yes’ as a response to this question. The Aadhaar enrollee 

still has a choice in deciding to seed their Aadhaar number into other government databases because it is a 

separate process. Hence, a ‘yes’ as a response here only creates the condition of possibility for the future 

uses of Aadhaar. It has no further consequences unless the government decides to seed Aadhaar numbers 

of beneficiaries into programs of social welfare without their consent. The second mode is legal where 

placing restrictions on ‘no’ as a response raises concerns around whether Aadhaar enrollment is voluntary 

in the first place. If an enrollee cannot answer no, it implies that the government is planning to use the 

number in its welfare services, further implying that Aadhaar may eventually become mandatory for 

accessing welfare in the future. The limitations on this answer create a double bind in using Aadhaar to 

deduplicate other government databases, while simultaneously insisting that enrolling into Aadhaar is 

voluntary. From the perspective of a welfare bureaucracy, all beneficiaries should have an Aadhaar number 

and should consent to data sharing during enrollment. Otherwise, seeding the welfare database with 

Aadhaar numbers would be impossible and using other forms of identification (for people without an 

Aadhaar number) will leave room for redundancies and duplicates defeating the plans of using Aadhaar for 

entity resolution. However, mandating Aadhaar enrollment and consent for data sharing raises surveillance 

and invasion of privacy concerns (Legal Correspondent 2015).  
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After completing enrollment, my data on paper was no longer important to processing of my 

enrollment data packet. This data packet certified by the operator with his own fingerprints became the 

official record of my enrollment. About a month after completing enrollment, I could download a digital 

copy of my Aadhaar number from the UIDAI website using a One Time Password (OTP) sent to my mobile 

number. In effect, I used my passport to get an Aadhaar number. Later I used my Aadhaar number to renew 

my passport. My experience is not unique; it is a mundane aspect of everyday bureaucratic interactions 

where proof of identity and address are recursive and self-referential resources to identify a citizen.  

At no point during my enrollment was my body, in and of itself, a certification of my uniqueness. 

The body only becomes evidence of uniqueness after the creation of an Aadhaar number. To certify my 

identity for enrollment, I had to rely on evidence of my existing relationship with the Indian state. Thus, 

enrollment is held together by partial overlaps of existing identity documents used to certify what the Indian 

state already knew about me. This section was focused on describing an experience of alignment with 

enrollment. The aspects discussed in this section constitute what is visible about enrollment to an Indian 

resident. What remains invisible is the imbrication of Aadhaar with government departments and private 

agencies—Aadhaar’s organizational ecosystem—that create the conditions of possibility for enrollment.  

Organizing for Enrollment 

UIDAI does not conduct enrollment by itself; it has outsourced the process to a “tiered model” of registrars 

and enrolment agencies (R. Abraham et al. 2017, 15). The design team focused on working with existing 

ecosystem of government institutions and private agencies for data collection. However, this does not mean 

that UIDAI is not involved in enrollment. Rather, UIDAI is an obligatory passage point (Callon 1986) in 

organizing for enrollment as the bureaucratic authority, which controls the distribution of roles and 

responsibilities in the enrollment ecosystem.94 This control is enacted through Memorandum of 

 
94 See Chapter #4 for further details on building Aadhaar as a digital identity platform and a discussion on UIDAI as 

an obligatory passage point.  
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Understandings (MoUs) (UIDAI 2012b) between UIDAI and the registrars and Request for Proposals 

(RFPs) between the registrars and the enrollment agencies (UIDAI 2014g). These documents are created 

by the UIDAI and enforced through data analytics among other forms of audit. The UIDAI created the 

standards for Aadhaar’s organizational ecosystem, such as specifying requirements for biometric devices 

and mandating the use of enrollment client software, to ensure consistency in operationalizing enrollment 

across India. Table 3 provides a detailed overview of the Aadhaar enrollment ecosystem. Additionally, the 

UIDAI also collaborates with civil society organizations and community networks to broaden the reach of 

enrollment to marginalized populations (UIDAI 2010b; R. Abraham et al. 2017).  

Organization Role 

UIDAI Responsible of coordinating and managing the work of the creation, maintenance, and use of 

the Aadhaar database.  

Registrars Registrars are organizations ranging from central and state departments to private sector 

agencies who in the normal course of implementing their services interact with Indian 

residents. They partner with the UIDAI to conduct the work of enrolling such residents into 

Aadhaar. They can “either be enrollers, or will appoint agencies as enrollers, who will interface 

with people seeking” Aadhaar numbers (UIDAI’s 2009 Working Paper quoted in 

Rajadhyaksha 2013, xxv).  Initially, the plan was also to combine the work of enrollment and 

seeding Aadhaar numbers into other government databases.95  

Enrollment 

Agencies 

Enrollment agencies could either be third-party private entities empaneled by UIDAI or the 

registrars based on their technical and financial capabilities to collect data for enrollment or 

they could be the existing offices of registrars themselves. They are responsible for setting up 

enrollment centers, correcting/ updating Aadhaar data, monitoring field activities, adhering to 

UIDAI’s data collection policies, training of operators/supervisors, and ensuring that the data 

collected is transferred to the Aadhaar database in a timely manner.  

Operators/ 

Supervisors 

Operators are individuals employed by the enrollment agency to collect data using the Aadhaar 

client software. They collect and upload paper and digital copies of supporting bureaucratic 

documents used to create Aadhaar numbers.  

Supervisors are individuals who manage the overall operation of the enrollment center. They 

are responsible for overseeing field operations, maintaining quality of collected data, and 

handling exceptions during data collection such as missing fingers etc. A supervisor can also 

work as an operator. All supervisors/operators are required to have an Aadhaar number and 

obtain training certification before they can begin data collection.  

 
95 Social welfare departments across states often took on the role of registrars because enrollment was the first stage 

of working towards removing ghost and duplicate entries in their respective beneficiary databases. For example, 

registrars “in Jharkhand are the Rural Development and Urban Development departments, while in Andhra Pradesh it 

is the Commissioner for Food and Civil Supplies” (Chaganti 2013, 28). In Jharkhand, there was no existing database 

that could be used to build Aadhaar. In Andhra Pradesh, the fairly comprehensive ration card database was used as 

the initial resource for populating demographic information on Aadhaar enrollees (Chaganti 2013). 
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Content 

Development 

Agencies 

Responsible for developing training material, in digital and paper form, for operators/ 

supervisors using the documentation on and the latest version of Aadhaar’s enrollment client 

software.  

Testing and 

Certification 

Agencies 

Responsible for testing and certifying the competence of operators/supervisors in conducting 

enrollment and managing an enrollment center. Test results are communicated to the UIDAI, 

enrollment agencies, and the operator/supervisor.  

Biometric 

Device 

Certification 

Requirement specification and certification of biometric devices used during Aadhaar 

enrollment is conducted by the STQC (Standardization Testing and Quality Certification) 

Directorate, which is an attached office of the Ministry of Electronics and Information 

Technology, Government of India. Enrolment agencies can only use devices certified by the 

STQC Directorate. 

Table 3: Organizational Ecosystem of Aadhaar Enrollment (content draws on information on enrollment 

from UIDAI’s website; R. Abraham et al. 2017; Rajadhyaksha 2013) 

As of July 2020, there are 240 active registrars, 729 active enrollment agencies, 911,865 certified operators 

and supervisors, and 13,329 registered enrollment offices in Aadhaar’s enrollment ecosystem (UIDAI n.d.). 

Given the diversity of public and private entities involved in organizing for enrollment, the critical 

challenge for UIDAI was managing consistency and quality of data collection. As elaborated in Chapter 

#4, this question of managing the scale was turned into a question of creating well-defined and replicable 

data collection practices in using standardized biometric devices and the enrollment client software. In an 

interview, Praful, a design team member actively involved in the creation of these documents, further 

elaborated on their role: 

When I came in, some of the thinking was already in place. They had already released 

the Strategic Vision Document [(UIDAI 2010b)]. […] It had to be converted into what  

the product [Aadhaar] looks like. So, we worked with that on one side and on the other 

side, it was very clear that the way to build it would be to actually go out and tender for 

a team to build it because the government was not going to build it. So, we needed a 

spec [specification] document. [… The challenge] was to take what was in the vision 

document and turn it into spec, so […] that a third-party developer would get it and be 

able to build what we needed to build. […] Every interface between the system and the 

external parties, whether it is for enrollment or deduplication, […] had to be defined 

and documented (Praful, Personal Communication, 24 September 2015).     
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Documents such as MoUs and RFPs undergird system behavior and predicate interaction between 

enrollment partners. As tools for managing scale, they enabled the UIDAI to outsource the problem of 

procuring human resources needed enrollment to public private partnerships and simultaneously maintain 

control over enrollment. I began discussing them along with data analytics used to evaluate and visualize 

the performance of enrollment agencies and operators/supervisors in Chapter #4. In the following 

subsections, I am going to further elaborate on their nature as scalar devices96 (Ribes 2014). On one hand, 

these documents are administrative fixes in allocating roles and responsibilities to manage enrollment. On 

the other hand, data analytics is a technical fix to map the performance of operators and by extension, the 

enrollment center through automated audit reports. Enrollment is managed through these administrative 

and technical fixes together. While the administrative fixes facilitate consensus over the scope of work that 

individual entities entering into the agreement will perform, the technical fixes determine processes to 

evaluate their performance. Together they show how the UIDAI managed the scale of enrollment.  

Memorandums of Understanding (MoUs)   

MoUs between UIDAI and the registrars are not legally binding. Disputes over MoUs cannot be adjudicated 

in a court of law. However, the MoU’s template accessible on UIDAI’s website specifically states that in 

situations when a dispute arises: 

The UIDAI shall make reasonable attempts to discuss and attempt to resolve difficulties 

with the State Government/Union territory97. Pursuant to which if the recommendations 

of the UIDAI are not implemented and the matter settled to the satisfaction of both the 

parties, the UIDAI shall have the option to de-register the concerned Registrar and/or 

demand replacement of a concerned Enrolment agency (UIDAI 2012b, 5). 

UIDAI reserves the right to end its partnership with the registrar and/or enrollment agency in situations 

where disputes cannot be adequately resolved. Furthermore, the MoU is written in a manner that provides 

 
96 As discussed in chapter #4, scalar devices are tools used by actors to manage the scale of their enterprise (Ribes 

2014). 
97 The state government/union territory empanels the registrar or enrolling agency on behalf of the UIDAI.  
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UIDAI with the ability to prescribe processes, metrics, tools, and standards for data collection, while the 

registrar is expected to follow them. The MoU, in this sense, inscribes one possible tool to practically 

translate (Callon 1986; Latour 2005) enrollment, as a data collection practice imagined and designed by a 

small team of Aadhaar designers, into the on-the-ground street-level experience as described in the previous 

section. The MoU becomes a “device by which a set of interrelated roles is defined and attributed to actors 

who accept them” (Callon 1986, 211) and stabilizes the identity of other parties that will eventually 

participate in creating the Aadhaar database.  

The MoU specifies the work, role, and responsibility of three parties that enter into an agreement 

over the scope of their participation in enrollment (UIDAI 2012b):  

1. UIDAI will “develop and prescribe standards for recording data fields, data verification and 

biometric fields” (UIDAI 2012b, 2), standards and criteria fulfilled by enrollment agency, and 

software used for enrollment. It will also specify protocols for record keeping and maintenance of 

data collected during enrollment, transmission of enrollment data packets for deduplication, 

ensuring privacy, security, and confidentiality of resident data, and finally mass communication of 

the message, content, and intent of the Aadhaar project. Furthermore, it will provide services 

connected to the Aadhaar number such as authentication and issuing an Aadhaar letter98 to the 

enrollee, limit the fee that could be charged for enrollment, and conduct periodic audits of the 

enrollment process by visiting and inspecting offices of the registrar and enrollment agencies.  

2. The State Government/Union Territory collaborates with the UIDAI staff in conducting pilot 

studies to test the feasibility and overall implementation of enrollment on the ground. It will also 

follow the criteria and the process of appointing registrars and enrollment agencies, set up 

institutional mechanisms to oversee their work and provide financial and logistical support for 

 
98 The UIDAI sends an Aadhaar letter to the enrollee after successful enrollment. They contain the enrollee’s Aadhaar 

number and along with their other demographic information recorded on the Aadhaar database.  
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enrollment. Finally, it will liaison with the UIDAI staff to conduct periodic inspections and resolve 

difficulties and conflicts regarding matters concerning the Aadhaar project. 

3. The Registrars either conduct enrollment directly or appoint enrollment agencies. They are 

expected to follow all processes, protocols, and standards, use pre-approved software and hardware, 

submit periodic reports of enrollment, and allow the UIDAI to conduct periodic audits. Finally, 

they are allowed to charge a fee for enrollment within the limits prescribed by the UIDAI.  

With delineation of roles and responsibilities, the UIDAI could exercise control over enrollment from a 

distance. However, despite these specifications, certain aspects of it remained beyond the UIDAI’s control. 

The simplest example here is the amount of money that can be charged for enrollment. While the UIDAI 

has specifically stated that enrollment for residents is free, operators can charge up to ₹ 500 (~$7.5) for 

Aadhaar enrollment (Lalchandani 2017). In response, the UIDAI officials have taken “action against 5,871 

operators on complaints of overcharging and corrupt practices, and blacklisted them” since December 2016 

and increased the penalty for each violation from ₹ 10,000 (~$150) to ₹ 50,000 (~$750) (Lalchandani 2017). 

The troubles in enforcing MoUs as well as UIDAI’s lack of specificity in defining guidelines and protocols 

have emerged as critical concerns in controlling the flow of resident data during enrollment (Marda 2015).  

Requests for Proposals (RFPs) 

While MoUs provide a broad overview of roles and responsibilities of enrollment partners, the RFPs detail 

the nature of the work required for successful enrollment. These RFPs are resources to achieve agreement 

over how the processes will eventually be organized in terms of decision flowcharts, who is responsible for 

which aspect of the process, and how are conflicts resolved and adjudicated. In a template of this document 

accessible at its website (UIDAI 2014g), UIDAI has specified the exact nature of the relationship between 

registrars and enrollment agencies, the process of setting up an enrollment center—including determination 

of human and infrastructural resources required for its operationalization, and its geographical location vis-

à-vis the distribution of population in the region and timespan for which the enrollment center is run—and 
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the standards and decision flowchart for enrollment itself. In effect, the RFP documents the UIDAI’s plan 

for enrollment that ultimately is implemented by the enrollment agency.  

With a demand-driven incentive for participating in enrollment, private enrollment agencies rely 

on the expected number of enrollees in a region as the metric to evaluate their ability to make profit in 

conducting enrollment. The enrollment agency is paid “by the Registrar on a monthly basis based on the 

number of successful Aadhaar enrolments completed and coverage of the scope of work” (UIDAI 2014g, 

28). Companies are expected to make the initial investment of capital to procure hardware—computers, 

fingerprint capture devices, iris capture devices, and digital cameras—and other infrastructural resources—

such as alternative arrangements for electricity, internet connectivity, etc.—to setup an enrollment center 

by themselves. They are also expected to hire human resources—supervisor, operators, and technical staff 

for support on technical issues concerning enrollment—who must be trained and certified before running 

the enrollment center. “A ratio of 5:1 operators to supervisors as well as operators to technical staff subject 

to a minimum of one technical staff per one enrolment centre should be maintained by the Enrolment 

Agency” (UIDAI 2014g, 21). Given the direct correlation between payments and successful generation of 

Aadhaar numbers, “every effort is made to complete an enrollment within 4-6 minutes” (Chaganti 2013, 

28). Finally, the enrollment statistics are reported by the operator to the registrar/UIDAI daily.  

The MoUs and RFPs represent the scope of and relationships within the organizational hourglass 

for enrollment. They represent top-down approaches to accountably resolve the problem of scaling 

enrollment. These documents provide a trail of accountability much in line with anthropological studies of 

the central role of documents in organizing a bureaucracy’s work processes (Harper 1998; Hull 2012a; 

2012b). While Harper (1998) has shown that documents instantiate control by aligning perspectives and 

activities within and beyond organizations, Hull has argued for the integrative function of documents, 

emphasizing “the way documents link to people, places, things, times, norms, and forms of sociality” 

(2012b, 255). These documents are used by UIDAI as tools to exercise control over enrollment. 

Simultaneously, they link the different organizations within the enrollment ecosystem (refer Table 3) and 
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determine the nature of their interaction. In the next subsection, I will describe how these trails of 

accountability are established from the ground up through automated audit reports.  

Using Data Analytics 

Data analytics have allowed UIDAI officials to monitor and evaluate aspects of the enrollment process for 

every resident. The data offers quantitative measures to evaluate the performance of every operator in situ. 

The Aadhaar database is not simply a collection of demographic and biometric data on Indian residents; it 

is also a product of a highly monitored data collection practice where the attempt is to replicate the ideal 

conditions for data collection in every instance of enrolling a new resident. In Chapter #4, I described in 

detail how Praful explained the role of data analytics employed in evaluating the performance of the 

operator. Every aspect of the working of the enrollment client software was monitored to compare the 

performance of an operator with an idealized statistically averaged operator. Data analytics was “the job of 

[UIDAI] officials. […] It took a lot of challenge to make the system work the way it is supposed to. […] It 

was only when we got past those challenges, did we actually achieve the scale of 10 million [enrollments] 

a day (Praful, Personal Communication, 24 September 2015). 

In their description of the audit of Anthropology departments in the United Kingdom, Shore and 

Wright argue that audit is “essentially a relationship of power between scrutinizer and observed: the latter 

are rendered objects of information, never subjects in communication” (2000, 59). They ultimately 

conclude that, “the logic of the modern audit system is to produce not ‘docile bodies’ but ‘self-actualized’ 

auditable bodies” (2000, 78). As operators internalize the metrics of evaluating performance, which are 

simultaneously designed to foster competition, they self-actualize their role as an idealized statistically 

averaged user of the enrollment client software.  

However, there were also attempts to game the enrollment client. For instance, Johri and Srinivasan 

cite a biometric company representative who felt that operators were “likely to cheat on their work by 

getting other untrained people to do their work, or by using their own fingerprints where an enrollee’s prints 
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could not be read by the system” (2014, 702). In order to deal with such attempts at gaming, the design 

team mandated that each enrollment be certified by the operator using their own fingerprints. “Initially, this 

authentication was saved offsite on the machine with other enrollment data before the entire packet was 

sent to the UIDAI office. When some operators provided false data in order to do more enrollments, 

operator authentication was moved to their machine and was verified after each enrollment rather than at 

the end of the day” (Johri and Srinivasan 2014, 705). These measures, however, have not stopped attempts 

to bypass the security features of the enrollment client software (Venkatanarayanan 2018b); it has had its 

own history of misuse (Venkatanarayanan 2018c), and ‘jailbreak’ versions (Datta 2018). In response, the 

UIDAI has shifted enrollment centers from external sites to government premises (PTI 2017a), and 

continuously updated the enrollment client software (Venkatanarayanan 2018b). Over time, a lot of news 

stories99 have also appeared documenting various kinds of fraudulent workarounds. “The most prominent 

of these was the case of a gang in Uttar Pradesh that was caught generating Aadhaar for fictitious persons 

by cloning the fingerprints of Aadhaar enrollment operators” (Somanchi 2018). The UIDAI has generally 

downplayed these instances by arguing that “no authentic Aadhaar numbers were generated in these cases 

– that they were simply instances of forgery” (Somanchi 2018). Such vulnerabilities, however, are never 

completely resolved and have not deterred the process of organizing enrollment.  

The time taken for every enrollment varies because of a variety of factors such as lack of machine-

readable fingerprints and irises, the literacy level of the enrollee, the readability of the supporting 

bureaucratic documents, etc. However, monitoring systems enabled with data analytics inevitably gloss 

over these contextual factors to present a standardized picture of performance during enrollment in terms 

of “the number of enrollments done, their quality, and the number of [Aadhaar] IDs issued” (Johri and 

Srinivasan 2014, 705). At the same time, from the UIDAI’s perspective, these metrics are “an effective way 

to maintain competition, keep the different agencies on their toes and ensure that the enrolment process was 

 
99 An article in The Wire, an Indian news and opinion website, provides a list of 206 external news stories on forgery 

during enrollment accessible at: https://tinyurl.com/y8q5jv8s (Somanchi 2018).  

https://tinyurl.com/y8q5jv8s


 

194 

fast without compromising on data quality” (Johri and Srinivasan 2014, 705). The inevitable simplification 

of operators’ work is a necessary condition to make their work and by aggregation, the work of enrollment 

agencies commensurable.  

This section has dealt with the tools UIDAI used to manage the scale of enrollment. The scalar 

devices used by UIDAI only become visible in situations where there is a breakdown in the agreements that 

render enrollment possible. Blacklisting of operators and enrollment agencies become an occasion to situate 

and analyze the organizational hourglass of enrollment (Lalchandani 2017). Otherwise, for a resident, 

including me, these agreements remain invisible during their actual enrollment experience. While these 

scalar devices (MoUs, RFPs, and data analytics reports) allow the UIDAI to exercise considerable control 

over enrollment, the process itself can be a challenge to implement for a variety of residents who do not 

have bureaucratic documents to prove an existing relationship with the Indian state or get stuck in the 

process when it is unclear whether they have enrolled or not. The final empirical section of this chapter 

deals with such situations to illustrate the bureaucratic workarounds of handling them and the invisible 

work demanded of marginal enrollees as they seek to overcome the barriers they face during enrollment. 

Experiences of Dissonance during Enrollment 

A designed minimalism in data collection is evident during enrollment. As Kairav, a member of Aadhaar’s 

design team, reminisced:  

Identity should be inclusive. […] The more questions we ask, the more filter criteria we 

are putting, more exclusive [Aadhaar] will become. If you cannot provide proof [for 

data collection parameters], somebody will reject you. […] We removed literally 

everything into just four [demographic data] attributes (Kairav, Personal 

Communication, 24 September 2015).  

Despite this minimalism, this focus on inclusivity breaks down in experiences of dissonance of residents 

who do not fit neatly into the prescribed data categories for enrollment. This section elaborates on the nature 
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of these experiences using two examples from the field. The first engages with the Introducer system as a 

bureaucratic workaround for residents lacking ID documents. The second is a story of repeated enrollments, 

when enrollees get stuck in a loop where it becomes unclear whether they are enrolled into Aadhaar or not.  

The Introducer System 

Enrollment requires a proof of identity and address, which can be an impediment in enrolling those who 

lack these documents. In response, Aadhaar designers exempted this requirement through an Introducer 

system. The UIDAI defines an Introducer as “an individual of repute, a person in the know of the 

community, and also known to the registrar and the agency performing the enrollment. […] The introducer 

must be an individual, over 18 years, without a criminal record, and should have enrolled into Aadhaar 

prior to his appointment as introducer and can be a representative of NGOs as well as other ‘credible 

organisations’” (cited in Rajadhyaksha and Menon 2013, 137–38). This Introducer system was 

implemented through two mechanisms: First, a resident could obtain a letter from a list of Introducers 

provided by registrars. This list generally includes “officials (elected, gazetted and others), school teachers, 

headmasters, anganwadi workers100” (Rajadhyaksha and Menon 2013, 136). Second, individuals such as 

NGO workers can act as Introducers by accompanying the resident, physically certifying that they know 

the resident and their residential address and providing their own Aadhaar number.  

Starting with the first mechanism, while the Introducer system was designed to establish “a data 

environment around individuals who do not have sufficient documentation” (Rajadhyaksha and Menon 

2013, 140), the registrars often found new ways of making this system useful for enrollment. For example, 

Rajadhyaksha and Menon cite an interview with a Block development Officer in Jharkhand (2013, 146), 

who used registrar-approved Introducers to connect with villagers and encourage them to enroll into 

Aadhaar. The Introducers “were good at liaising with the villagers, lining them up, identifying them and 

helping with the documents. The main task of the Introducer was to introduce [the Aadhaar project] to the 

 
100 ‘Anganwadi’ is a Hindi word for ‘courtyard shelter.’ Anganwadi workers provide basic healthcare in villages, 

including counseling on contraceptives, nutrition, and pre-school activities for children.  
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village residents” (CSCS 2012). Introducers have been used to mitigate barriers to enrollment, whether it 

is in terms of lack of documents or awareness about the project, by “emulating a system of community 

recognition” (Rajadhyaksha and Menon 2013, 146). This recognition then became the basis of granting 

legibility to residents who otherwise would have remained beyond the reach of Aadhaar. Registrar-

approved Introducers typically provide the following letter to residents: 

Satyameva Jayate [Truth alone triumphs] 

Name: [Introducer’s name along with their occupation]. 

To whomsoever it may concern. 

This is to certify that Shri/Shrimati/Kumari (blank [space for name]), S/o, W/o, D/o 

(blank [space for name]), R/w (blank [space for residential address]) is personally 

known to me for the last [space for number] years. 

His/her date of birth is (blank [space for date]) to the best of my knowledge and belief. 

She/he is not related to me. 

Signed (for) (Rajadhyaksha and Menon 2013, 133). 

These letters were photocopied in bulk. However, their validity was contingent on whether the letter was 

stamped and signed by the Introducer, and whether it had a photograph of the person being introduced. In 

my fieldwork, I did not get a chance to explore how these letters are distributed and whether procuring them 

required contacts—forms of phatic labor (Elyachar 2010)—and/or bribes. 

However, I did explore the second mechanism by interviewing ex-fieldworkers of Aashraya101, a 

Delhi-based NGO that supports homeless people. Devdatt, an ex-fieldworker, recounted the troubles faced 

in recording biometric details of homeless people:  

 
101 I use a pseudonym for the NGO to protect the identity of my field respondents.  
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There was a point where [enrolling agents] would take four impressions of all fingers. 

We realized that… in all the four… [the images of the fingers were not very clear]. We 

asked, ‘It is not coming, so what are you going to do?’ They said, ‘We will take the best 

out of the four.’ The problem really was that if the best of four does not work, all the 

stuff that is going to be built [in the future], what use is it going to be? Tomorrow, 

suppose they get their [Aadhaar-enabled] bank accounts, they get the money from some 

government program into the account, what happens when they cannot take out the 

money [because of authentication errors]? […] Your money will be there, but you 

cannot access it (Devdatt, Personal Communication, 20 October 2015). 

Devdatt’s account points to the difficulty and potential downstream consequences of failures at the 

enrollment stage, failures that are moreover not randomly distributed in the population. Concerns around 

potential exclusions have been voiced in different ways by different actors, ranging from designers who 

portray them as statistical errors that need to be minimized (Nilekani and Shah 2015) to activists who point 

to the disproportionate impact on marginalized users to argue that Aadhaar is rigged to exclude those who 

it is supposed to help the most (Khera 2018).  

Devdatt raised another concern around the potential liability or legal entanglement of individuals 

or organizations acting as Introducers. “Suppose if I am introducing, I know these people and all that, now 

tomorrow if anything happens, I am responsible” (Devdatt, Personal Communication, 20 October 2015). 

He shared a story when police detained an Aashraya fieldworker in connection with the death of a homeless 

person because they found an enrollment slip in the deceased’s pocket with the fieldworker’s name on it. 

Chetan, another ex-fieldworker, explained how this problem grew with scale. “As our people started 

introducing the homeless into Aadhaar, we quickly realized that each of us will eventually introduce 

thousands of homeless. That is a lot of people when it comes to Introducer liability” (Chetan, Personal 

Communication, 23 October 2015)! The Supreme Court in a 2004 judgement (Manoranjan Das vs. State of 

Jharkhand) has limited the liability of an Introducer in cases of financial fraud committed by a bank account 

holder they introduced. It ruled that the Introducer merely helps in opening of a bank account and “an 

introduction could not, without other evidence, be held liable for a fraud played on the bank by an account 
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holder” (Rajadhyaksha and Menon 2013, 143). Despite the precedent, the issue of Introducer liability 

remained controversial in Aashraya’s case.  

The detaining incident was communicated to the Mother NGO, which was leading the enrollment 

drive on behalf of the Delhi Government. As Devdatt recounted, “We told the government that it is your 

money and it is your people who are doing it, so help our fieldworker out. They backed out! We had to put 

in our resources to fight this in court. We asked the UIDAI to tell us that if these are homeless people, they 

are state’s responsibility, why should not the state be the introducer. Let the chief minister of Delhi be an 

introducer. So tomorrow, if there is an issue, they can deal with it” (Devdatt, Personal Communication, 20 

October 2015). In response, the Mother NGO asserted that the liability of an introducer is limited to 

knowing the introduced person to the best of their knowledge. Furthermore, it invoked the need for 

enrollment to empower the homeless:  

If the UID [Aadhaar enrollment] is delayed then everything is delayed. Either we let the 

fruits of new technology reach the most deserving brothers and sisters on the streets or 

continue the struggle for another several years to achieve some identity, which is 

acceptable to your group and the government (Mother NGO to Aashraya, email 

communication, 16 March 2011). 

Other problems centered on what to do with the (mandatory) residential address field. The Mother NGO 

encouraged Aashraya to use its address as the residential address for enrolled homeless people, arguing that 

NGOs such as Aashraya are “a resource centre for the Homeless. […] If the […] postal services would have 

been efficient enough for reaching the homeless smoothly then need for our existence would have been 

lesser. Lack of postal addresses have been one of the major impediments for providing other forms of 

identities” (Mother NGO to Aashraya, email communication, 13 April 2011). However, using the Aashraya 

address created new challenges. What would happen if Aadhaar letters (issued to the enrollee after 

enrollment by the UIDAI) of some of the homeless persons did not arrive at Aashraya’s address? Or if 

fieldworkers were unable to find these homeless enrollees when distributing these letters?  
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The Mother NGO response was that these situations will be addressed on a case-by-case basis. 

Aashraya resumed enrollment, but given the challenges and liabilities involved, also decided that its 

fieldworkers would not act as Introducers. It also decided against using its address. The Mother NGO 

initially suggested that they would provide introducers, but later retracted. In April 2011, Aashraya 

discontinued its enrollment work.  The Aashraya story is indicative of larger challenges in using Introducer 

system. In April 2015, in response to a Right to Information (RTI) application, the UIDAI revealed that “of 

83.5 crore [835 million] Aadhaar numbers issued till then, […] only 0.21 million (0.03%) used the 

‘introducer system’” (Yadav 2016a). On one hand, for some activists, this information raised questions 

around Aadhaar’s focus on inclusion: “How many people in India have no ID at all is hard to guess […]. If 

the number is large, […] then Aadhaar is doing little to solve the problem. And if the number is small, then 

what was the basis of the claim that ‘an inability to prove identity is one of the biggest barriers preventing 

the poor from accessing benefits and subsidies’” (Wire Staff 2015). On the other hand, when I asked a 

UIDAI official about the low number of residents using the Introducer system, he said:  

The Introducer system was primarily need-based. We initially had organized drives with 

the help of NGOs in Delhi, for example, to get people who did not have documents onto 

the system, but most people, generally, have some form of paper documents. Also, the 

Introducer letter is treated as a supporting document for enrollment, so it is different 

from an Introducer coming to the center to help another person enroll (UIDAI official, 

Personal Communication, 14 December 2016).  

The official differentiated between introductions through the first mechanism of letters and the second 

mechanism of accompanying an enrollee who does not have ID documents. He argued that it is difficult to 

count the exact number of residents who have leveraged the Introducer system through the first mechanism.  

The challenges of enrolling homeless people illustrate how legibility is difficult to achieve for 

people who lack existing relationships with the state, despite the exemptions designed to accommodate 

them. The case of the homeless, of course, represents just one type of such difficulty; groups facing parallel 

difficulties in enrollment include migrant workers who face challenges similar to the homeless in providing 
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proof of residence (Baxi 2019), the transgender community who have been asked for documents, which 

verify that they are transgender (Ashpreet Sethi 2012), and residents with damaged hands or eyes who 

require a specially authorized enroller (Rao 2013). The struggles of homeless people and migrant workers 

during enrollment is immanent in the design of bureaucratic requirements of any identification project, 

which expect citizens to have a residential address. These struggles further illustrate the recursive nature of 

identification in which ID documents are needed to secure other ID documents. For the majority of Indians 

who have existing relationships with the Indian state, these requirements are not difficult to navigate, and 

enrollment is relatively unproblematic. But for those who do not, challenges of Aadhaar enrollment may 

set in motion a vicious circle in which the failure to easily procure an Aadhaar identity—against the 

project’s core rhetoric of inclusion—only further marginalizes and excludes them from access to the 

growing number of public and private services that rely on Aadhaar as a security and delivery mechanism. 

The Curious Case of Repeated Enrollments 

The case of repeated enrollments has emerged in situations when the Aadhaar letter is not delivered to the 

enrollee after enrollment. “As Ashok Pal Singh [Deputy Director General of UIDAI between 2010 and 

2014] recollects, ‘India Post never took us seriously when we told them that in a short time frame, one 

million Aadhaars will be generated daily […]’. Very soon, the printed letters piled up, and people were 

waiting for months to receive them” (Nilekani and Shah 2015, 43). There are newspaper reports on delay 

in delivery of these letters, which should arrive within 90 days of enrollment. The reasons range from staff 

crunch at the Post Office (Express News Service 2013) and incomplete addresses and wrong pin codes 

provided by enrollees (PTI 2013) to the failure of the enrolling agency to upload enrollment data in time 

(Pandey 2013). The UIDAI responded by encouraging enrollees to download an ‘e-Aadhaar’ letter using a 

One Time Password (OTP) sent to the mobile number on record (UIDAI 2019d). However, mobile number 

is an explicitly optional field during enrollment, and many did not provide it. I encountered many instances 

during field research where enrollees who did not receive their Aadhaar letters by post were also unable to 

obtain them online for the lack of a (recorded) mobile number.  
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The problem of not receiving an Aadhaar letter created situations where enrollees become uncertain 

about whether their enrollment was unsuccessful or whether they are enrolled and simply have not received 

the letter. Talking about her current research on the role of Common Service Centers (CSCs) in Aadhaar 

enrollment, Anahita talked at length about cases of repeated enrollments: 

I was sitting in one of the CSCs in Rajasthan. I spoke to a lady about her experience of 

enrolling her son into the project quite a few times. […] They used to live in UP [Uttar 

Pradesh] before, then they moved to Rajasthan. She got her son enrolled in UP in an 

[enrollment] camp. When she enrolled, they did not give her an enrollment receipt102. 

The operator told her that the receipt will be issued tomorrow, and she can come and 

pick it up then. She went the next day and the camp was not there anymore. Her son’s 

Aadhaar letter never came. The rest of her family received their letters, but her son’s 

letter never arrived and because she did not have an enrollment receipt, she could not 

follow it up.  

Then, they moved to Rajasthan in 2012 and here in Rajasthan, she got her son enrolled 

four times and still his Aadhaar card has not come. Now, she has enrollment receipt 

from all the four attempts. The operator looked it up and said that she had made quite a 

few mistakes. For example, her son’s name is Faizal and some operator has entered the 

spelling of his name as ‘Faisal’ and others have written it as ‘Faizal’. […] The operator 

was scolding her that she should have checked this more thoroughly and how can she 

make multiple attempts like this. Her problem is that if she was literate, she would have 

been able to do it all by herself and why would she need the operator’s help in resolving 

this problem.  

Now, the new problem is that her son has just passed class X and he needs to be admitted 

into class XI and the school is demanding his Aadhaar number to admit him in the next 

class. So, my confusion is that if biometrics are collected during enrollment to ensure 

uniqueness, how can her son be enrolled four times into the system (Anahita, Personal 

Communication, 25 July 2017).  

 
102 This receipt is the bureaucratic proof of completing enrollment issued by the enrollment agency to enrollees. 
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Anahita’s confusion stems from treating enrollment as a process where data collection and deduplication 

happen synchronously in the generation of an Aadhaar number. However, deduplication happens much 

later after the enrollment data packet is sent to the UIDAI servers. Hence, during the data collection phase, 

enrollment data packets can be generated on any enrollee any number of times. If a person is already issued 

an Aadhaar number, UIDAI rejects these data packets as attempts to create a duplicate entry. While there 

can be multiple enrollment attempts, there can only be one Aadhaar number generated for an enrollee.  

In narrating this woman’s case, Anahita further points out the lack of communicative channels of 

sociality that she needed to navigate her challenges in getting her son enrolled. These problems, as my next 

example shows, could potentially be resolved by leveraging these channels. I had many conversations with 

Satish who was facing similar challenges in enrollment while I was living in Delhi with Xantho to conduct 

field research on the PILs against Aadhaar. Satish was Xantho’s house help and cannot read or write. In 

November 2015, the first time I spoke with him about his Aadhaar enrollment, he told me that he lost his 

phone few days before he enrolled into Aadhaar at a center close to his village in Bihar. He did not provide 

a mobile number during enrollment. This village, close to the border of India with Nepal, lives in a different 

time. Satish described problems in the village that I felt were commonplace Indian narratives of 

vulnerability, migration, and displacement. Aadhaar had reached this village and symbolized a new 

relationship with the state. I checked the status of his enrollment online by using his enrollment receipt. His 

enrollment was successful. However, I could not download his e-Aadhaar letter because he did not provide 

his mobile number during enrollment.   

Satish later obtained a new mobile number. I suggested that he should update his Aadhaar record 

at the nearest enrollment center and connect this number with his enrollment record. He did not need any 

additional documents for this process (UIDAI 2019c). Instead, he decided to wait for his Aadhaar letter.  

If there is a way I can avoid going back there, I would take it. I will have to take leave 

from work, and it will be a long line. The line is always long, because Aadhaar is such 
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a thing that everyone wants it. Also, you never know how these babus103 behave (Satish, 

Personal Communication, 12 November 2015).  

Engagement with street-level bureaucracy is rarely pleasant for low-income individuals. Since there was 

still some time for the 90-days’ time limit in the delivery of his Aadhaar letter to expire, I did not pursue 

the matter further at the time. 

About a year later, in September 2016, I met Satish again during the second round of my field 

research. His Aadhaar letter had still not arrived at his address in Bihar. In trying to figure out what 

happened with his enrollment with the help of a nearby cybercafé owner, he also lost his enrollment receipt. 

He now had no bureaucratic proof that he had, in fact, enrolled in Aadhaar. The cybercafé owner asked him 

for ₹500 (~$7.5) to get his Aadhaar card made without his enrollment receipt. I told him that it was a bad 

idea. In a separate conversation around the same time, another informant who worked with cybercafé 

owners making such Aadhaar cards had described their process to me: “You take someone else’s Aadhaar 

information, you change the demographic details and photograph, and then, you can print an Aadhaar letter 

that will only work for you on paper” (Fieldnotes, 24 July 2016). Satish would have received a letter with 

somebody else’s Aadhaar number with his own demographic details printed on it. He would not have been 

able to biometrically authenticate his demographic details through the Aadhaar database. I offered to go 

with him to the UIDAI’s regional enrollment office in Delhi and help him search for his Aadhaar number.  

This regional office is right next to Pragati Maidan104. Covering over 150 acres, it is a huge complex 

of buildings, venue for most international events in Delhi including the commonwealth games in 2010 and 

overlooks the historic Purana Qila.105 The UIDAI office is below the Metro Station for Pragati Maidan. On 

3 October 2016, when Satish and I got there at about 2:00 PM, the office was filled with people. The line 

was long. We took a token and waited for our turn at one of the four counters where the street-level 

 
103 Hindi for ‘a street-level bureaucrat’ or ‘a government servant’. 
104 Metaphors abound, ‘Pragati Maidan’ is Hindi for ‘Ground of Progress’.  
105 Urdu for ‘Old Fort.’ 
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bureaucracy of UIDAI was helping people resolve problems of updating Aadhaar records, printing plastic 

Aadhaar cards, and enrolling people into Aadhaar. It was a one stop shop for every Aadhaar related problem. 

Satish did not take charge of his Aadhaar troubles at any moment during this visit. Maybe it was because 

of me or because the line and the space and noise disoriented him a little. His body language indicated 

discomfort. I figured that we might have to wait for about half an hour before our token number would be 

called out, so I took him away from the office to a place close by where there were less people. I asked him 

why Aadhaar was important to him.  

He said, “I went to a bank close by once to open a bank account and they told me that 

my Voter ID card is not enough. I need a proof of address and they asked for my 

Aadhaar card.”  

“Why do you need a bank account?” I asked. 

“To send money to my wife. She lives with my parents in my village. She tells me that 

when I send money home to my father’s bank account; nothing ever reaches her. She 

wants to buy things for my child and herself without asking for permission from my 

parents.” 

“But, if your Aadhaar number is issued from Bihar, you can’t use it as a proof of address 

in Delhi.” 

He did not say anything for a while and then, said, “Once I have my Aadhaar letter, I 

can update it to my Delhi address… right” (Fieldnotes, 4 October 2016)?   

Of course, he could. That was the point of using Aadhaar, but he still did not have a proof of address in 

Delhi. There was no employment contract between Xantho and Satish. No bureaucratically valid document 

that would certify that he lives in Delhi. I did not push this matter at this moment. One problem at a time! 

When our token was finally called out, I went with Satish to the counter where the 

official asked me how he can help us. I told him Satish’s problem and he immediately 

retorted at Satish, “What!? You didn’t provide your mobile number.” 
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Satish did not say anything in response. He just looked at me and then at the ground. I 

said, “Mobile numbers are not mandatory for enrollment.” 

“Yes, they are not. What is your full name?” (Fieldnotes, 4 October 2016)  

The official started asking him questions. I was acting as an intermediary in this conversation. I simply 

repeated what this official was saying, and Satish would respond to me instead of the official.  

“What’s your father’s name?” 

“How do you spell it?” (Fieldnotes, 4 October 2016)  

Satish did not have an answer to this question, but he quickly gave me his Voter ID card. I passed it onto 

the official, but the official did not look at it. He asked me to spell it. This reaction to bureaucratic documents 

was reminiscent of the time when I enrolled into Aadhaar.  

I spelt out the name of his father and the official moved onto the question of age. “What 

is your date of birth?” 

I asked Satish what his date of birth was, rather than looking at the Voter ID. Satish 

said, “1993. Someday in March”. I quickly looked at his Voter ID just to check the 

exact date. I realized that his date of birth in the Voter ID was 1 January 1991. I told 

Satish that his date of birth is different on the Voter ID. He said, “Then that must be the 

correct one” (Fieldnotes, 4 October 2016). 

Realizing that this was uncomfortable for Satish, I decided to rely on the Voter ID information for his 

residential address. The search based on demographic details could not locate the Satish’s Aadhaar number.  

“I can’t find it. You haven’t provided a mobile number… right?”  

I said, “Yes! There is no mobile number”.  
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“Then, this is going to be difficult. Mobile numbers are something we can rely on. We 

do not know what the operator entered as his data and he does not have the enrollment 

receipt. I can’t find his record this way.” 

“Then what should we do?” 

“Re-enroll in Aadhaar. Start from scratch again. When we deduplicate his biometric 

information, we will find the record of his previous enrollment. Then, you can come to 

us and we will update his Aadhaar record”. 

“Can we do it right now?” 

“Enrollment tokens are issued only in the morning. The line is long for it. You will have 

to come tomorrow at 6:00 AM and stand in line. Our office opens at 9:00.” 

A gentleman standing next to us, said, “Don’t bother! Just enroll him anywhere close 

to where you live. There are so many enrollment centers. Pay them some money and it 

will be easier and faster” (Fieldnotes, 4 October 2016). 

We decided to leave. On our way back, I lectured Satish on why his demographic details must be consistent 

across his different ID documents. Otherwise, they will not match. He would be rejected from government 

services on grounds that his ID documents do not match. 

Satish did not enroll into Aadhaar again until I returned to Delhi in December of 2016. Among the 

field ‘contacts’ I had established, I sought Amir’s help. He was a young, in his mid-twenties, and used to 

work as an enrollment operator in Delhi. His business model was unique: he provided Aadhaar-related 

services at the convenience of his clients’ home. Amir came to the Xantho’s place with a bagpack, which 

contained a laptop, a fingerprint reader, an iris scanner, and a small printer/scanner to enroll everybody in 

the house (See Figure 2). I explained Satish’s situation to him. He felt confident about resolving it. 

As Satish was being enrolled into Aadhaar again, Amir took his Voter ID for his proof of identity, 

and then he asked us: “We need a proof of address for Satish.” 
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Xantho responded, “We don’t have a proof of address for him. Yesterday, I got an 

affidavit made on a 10 rupees legal paper, which states that Satish lives in this house. I 

also had Satish put his fingerprints on it. It is self-attested. I also got this document 

attested by another government lawyer. Would this work?”  

“I am in your house. I know where he [Satish] lives, but the enrollment application does 

not have a place for uploading this affidavit. It is not a valid proof of address. We will 

upload it as a rental agreement. We should be fine” (Fieldnotes, 28 December 2016).  

 

Figure 2: Amir’s device setup to deliver Aadhaar-related services at his client’s doorsteps (photo taken by 

author in Delhi, 2016) 

As his enrollment went on, Satish was a lot more relaxed, maybe because it was happening at home. He 

made Amir take his photograph a couple of times to decide which one he likes best. We also ensured that 
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Satish’s demographic information matched with his Voter ID. Satish also provided his mobile number 

during enrollment. Finally, Amir told us that he charges ₹ 1,000/- (~$15) for every enrollment. He promised 

to locate Satish’s previous enrollment record and update it to match the data he was collecting that day. 

Furthermore, he also said that he will home deliver plastic Aadhaar cards for everyone who had enrolled or 

updated their Aadhaar information that day. Xantho teased Satish that he will be deducting ₹ 1,000/- (~$15) 

from his salary. Satish was furious. With a salary of about Rs. 8,000/- (~$120) a month, this was a lot of 

money for him. He refused to get an Aadhaar card if it costs so much. At the end of the day, however, 

Xantho offered to pay Amir on behalf of Satish. I returned to Ithaca in January 2017 after completing the 

second round of field research.   

At 3:00 AM on 13 February 2017, I got a call from Satish. His call surprised me, and I decided not 

to pick it up, but Satish was relentless, he called me on Whatsapp six to seven times. Finally, I woke up and 

sent him a voice message on Whatsapp telling him that its 3:00 AM in the morning. Whatever it is that he 

wants to talk to me about can wait a couple of hours. In response, he sent me a voice message, “Bhaiyya, 

mera Aadhaar number aa gaya! [My Aadhaar number has finally arrived]” (Fieldnotes, 14 February 2017). 

Satish had finally received his Aadhaar letter after about one and half years of struggle. About two weeks 

later, Satish sent me a photo of his new ATM card for an account that he had opened using his Aadhaar 

number. In response, I asked him what he plans to do next. He told me, “I plan to now use my Aadhaar card 

as my proof of identity and address to get a driving license in Delhi. Then, I can start to figure out how to 

be an Uber driver” (Fieldnotes, 25 February 2017).  

Satish’s story illustrates a clear distinction between the data collection phase and the deduplication 

phase for Aadhaar enrollment. In the second attempt to enroll Satish, Amir located his original record 

(discovered during the deduplication phase) and then updated it with data collected during the second 

attempt. The difference between the efforts of the woman who was trying to get her son, Faizal, enrolled 

onto Aadhaar and Satish is the way Amir dealt with Satish’s data. While operators continued to simply try 

to enroll Faizal onto the system with no results, Amir updated Satish’s data on his original Aadhaar record. 
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After the first enrollment attempt, enrollees who do not receive their Aadhaar numbers by post must work 

towards locating their Aadhaar record, if a number is generated, and then update it with new data rather 

than reenrolling into the project.  

Both experiences of dissonance illustrate work that becomes invisible after an Aadhaar number is 

created for and used by an enrollee. The trouble that Satish encountered was the absence of a starting point 

where he could start making use of his Aadhaar identity. Satish had fallen between the cracks. The Aadhaar 

letter did not arrive by post. He had not provided a mobile number for OTP authentication. He could have 

used his fingerprints to authenticate himself only if he knew his Aadhaar number. Biometric authentication 

is designed around checking a set of fingerprints against fingerprints on record for an Aadhaar number. 

Fingerprints are not checked against the entire database during authentication. Satish’s Aadhaar identity 

was stuck within the confines of the Aadhaar database and was retrieved only through an elaborate 

procedure of re-enrolling into the database.  

These stories illustrate how residents at the margins inevitably must do a lot more work than other 

residents to achieve enrollment. At the same time, they also illustrate the challenges that emerge from an 

incomplete understanding of the enrollment process and inability to leverage communicative channels of 

sociality in negotiating with the street-level bureaucracy. In both cases of the homeless and the people 

struggling to figure out whether their enrollment was successful, their interaction with operators is strained 

by lack of adequate documentation and literacy-based competence, which is then resolved through phatic 

labor of intermediaries such as the NGO workers and in Satish’s case, Xantho and me. Furthermore, 

residential address remained a challenge that required different forms of bureaucratic workarounds in both 

cases. While Aashraya fieldworkers helped the homeless by providing the address of the NGO, in Satish’s 

case, the bottom-enough line for proof of address became a self-attested document on a legal paper that 

said that Satish lives at an address in Delhi. It only worked because Amir was willing to help Satish in 

exchange for money. This is not a bribe; it is a service with now a viable business model given the 

pervasiveness of Aadhaar in India. 
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The Phatic Labor of State-Building 

This chapter has dealt with enrollment, the first infrastructural process of implementing Aadhaar, and the 

nature of distributed work in collecting data along a set of prescribed categories on the entire resident 

population of India. I narrated a street-level autoethnographic account of a relatively unproblematic 

enrollment process. Then, I described the scalar devices (Ribes 2014) used by the UIDAI in managing the 

scale of enrollment. Finally, I illustrated the bureaucratic workarounds and the invisible work demanded of 

marginal residents to overcome the barriers in providing and accessing data in procedural routines. The 

three sections together portray complexities of implementing enrollment. Given that enrollment has largely 

been successful, the challenges encountered during enrollment are not insurmountable, rather they are 

distributed unevenly across the resident population. This uneven distribution of data-driven marginalization 

is well-recognized within infrastructure studies. Contributing to these studies, this chapter illustrates how 

such marginalization is rendered invisible by selectively making parts of the enrollment process visible. 

More than a billion successful enrollments becomes a justification for using Aadhaar, despite troubles 

encountered by marginal residents who do not fit neatly into enrollment data categories. Similarly, a smooth 

enrollment experience (such as mine) renders the struggles of multiple enrollment attempts and multiple 

biometric data capture attempts invisible.  

  The enrollment stories simultaneously attribute and engage with two meanings of enrollment. The 

first is centered on the specific nature of enrollment as an infrastructural process to create a biometrics-

based e-KYC identity. It illustrates challenges in standardizing data collection across diverse infrastructural 

conditions in India. The second revolves around enrollment as the process of building an actor-network 

through interessement: “the group of actions by which an entity [… UIDAI, in this case] attempts to impose 

and stabilize the identity of the other actors” (Callon 1986, 207–8) by becoming indispensable to the 

resolution of their specific problems. The duality is intended to situate the broader context in which 

enrollment is practically accomplished. The UIDAI has offloaded the work of enrollment to an ecosystem 

of public and private organizations. This implies that enrollment is not just about getting the entire 
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population of India to line up in front of Aadhaar enrollment centers and camps. It is also about the process 

of enrolling actors to achieve openness and consistency together in resolving resident identification as a 

bureaucratic matter. Enrollment, in both its meanings, is achieved through selective accounting of 

Aadhaar’s visibility. For residents, Aadhaar is a government-run project that will be ‘important’ in their 

interactions with the state, irrespective of the absence of its clearly stated purpose. For state governments, 

enrollment is practically accomplished by connecting it with the work of different departments (engaged 

with welfare distribution or any other government service), which in turn become registrars in the 

enrollment ecosystem. For private companies, Aadhaar becomes a data collection project where profits are 

tied in with efficiency of enrollment. Thus, each actor gets enrolled into Aadhaar for different reasons and 

the (in)visibility of the infrastructural setup of enrollment is rendered differently to them.  

 It is easy to pinpoint the material and discursive structures that make or break the success of 

enrollment: Aadhaar’s ecosystem, the administrative fixes (MoUs and RFPs), the technical fixes (the 

enrollment client software and data analytics), and the operators. But just as critical is the invisible social 

infrastructure produced through phatic labor (Elyachar 2010) that runs through enrollment like wires 

through a building powering it. Intermediaries such as the copy shop owner (in my enrollment story), Amir 

(in Satish’s story), and the Common Service Center operators not only support resident’s efforts to navigate 

bureaucratic requirements, but also produce the communicative channels of sociality that smoothen out the 

frictions and dissonance inevitably encountered in working with bureaucracy. They are fixers, middlemen, 

mediators, who emerge in response to incompleteness of infrastructural solutions in achieving their purpose 

to resolve problems of statecraft. They understand the workings of state infrastructures and build convivial 

relations with street-level bureaucrats engaged in implementing it. Together with street-level bureaucrats 

(Lipsky 1980), they undergird the lived experience of the state. Often in accounts of success in practices of 

state building, the phatic labor of operationalizing them on the ground remains invisible. My efforts in this 

chapter were also directed towards making visible the social infrastructure produced through phatic labor 

of intermediaries that engenders conditions of successful enrollment.  
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 Infrastructures simply cannot exist without the phatic labor of intermediaries involved in 

socializing it. Yet another form of this phatic labor is the work of Introducers, NGO workers, and in Satish’s 

story, people like Xantho and me, who must stand as proxy for the socially disadvantaged, marginal, 

illiterate and, by extension, groups illegible to the state and help them with enrollment. “Filling a 

bureaucratic form is a torturous exercise for a PhD, let alone an illiterate” (Visvanathan and Sethi 1998, 

336). Their work as proxies is to not only simplify bureaucratic procedures for such marginal groups, but 

also insulate them (to some extent) from bureaucratic apathy. The transformation of marginal residents’ 

identities into Aadhaar numbers is made possible by creating a data environment around them sustained by 

proxies. The phatic labor of such proxies increases the level of citizen participation in the workings of state 

infrastructure. It orchestrates a form of distributive justice to ensure that being marginal does not preclude 

participation of a citizen in state development projects. On some occasions, the efforts of these proxies 

become complicated, produce unchartered forms of liability, and result in failure (as in the story of Aashraya 

fieldworkers). On other occasions, they are also successful in negotiating workarounds with street-level 

bureaucrats and translate between bureaucratic procedures and the lifeworlds of marginal people (as in 

Satish’s story). Just as existing solutions are resources to build a new solution, the phatic labor of fixers 

and proxies produces the social infrastructure of existing communicative channels salient to building new 

state infrastructures.         

Between the mundane work of managing the scale of enrollment to the everyday struggles of 

marginal residents, data collection required to create an Aadhaar identity is ultimately black boxed and 

rendered invisible to practically establish the bureaucratic authority of Aadhaar numbers as stable markers 

of resident identities. In the chapters that follow, I must also take this stability for granted to analyze the 

downstream consequences of Aadhaar-based governance. India is becoming a nation state of Aadhaar 

enrollees slowly approaching a form of governmentality where residents who do not have an Aadhaar 

number are forced into citizenship without a bureaucratically legible form. 
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#6: Seeding: Circulating Uniqueness106 

Now when you go to these [government] offices, people have found a new excuse for 

why they can’t do your work. Computers are the new ‘babus’107! They will tell you 

things like, ‘Madam, we want to register your marriage, but this computer won’t let us! 

(Yogita narrating her troubles in obtaining a marriage registration certificate without an 

Aadhaar number, personal communication, 3 August 2015, emphasis added) 

Yogita’s story is indicative of the challenges encountered in navigating bureaucratic procedures without an 

Aadhaar number, as it increasingly becomes pervasive in state-citizen interactions. Resisting enrollment 

became an increasingly difficult task. Computers not only facilitate everyday bureaucratic interactions, 

where a citizen can get their work done through eGovernance portals rather than standing in line in front of 

an office, but they can also constrain such interactions. Certain categories of data such as an Aadhaar 

number can be mandated as necessary to proceed further on a portal’s interface. Yogita’s point is a simple, 

yet consequential one: computer interfaces designed to follow the rules of a bureaucracy act like 

bureaucrats themselves. In describing the personal qualities of a bureaucrat, Max Weber argues for a total 

schism between the official and personal “under the principle of sine ira et studio108. [Bureaucracy] 

develops more perfectly the more [it] is ‘dehumanized,’ the more completely it succeeds in eliminating 

from official business love, hatred, and all purely personal, irrational, and emotional elements which escape 

calculation” (Weber 1946, 215–16). While such dehumanization is rarely achieved in everyday work of 

bureaucracies (Hull 2012a; A. Gupta 2012), it certainly becomes easier to accomplish when a bureaucrat is 

replaced by a computer. Computers can act as Weberian bureaucrats (1946) a lot more efficiently than 

humans. Yogita was encountering difficulties in securing a data record that not only documents, but also 

 
106 Parts of this chapter have been borrowed from Singh, Ranjit, and Steven J. Jackson. 2017. “From Margins to Seams: 

Imbrication, Inclusion, and Torque in the Aadhaar Identification Project.” In Proceedings of the 2017 CHI Conference 

on Human Factors in Computing Systems. Denver, CO: ACM and Singh, Ranjit, and Steven J. Jackson. (Under 

Review). “Seeing Like an Infrastructure: Low-Resolution Citizens in the Aadhaar Identification Project.” Information 

and Organization. 
107 Hindi for ‘a street-level bureaucrat’ or ‘a government servant’. 
108 Latin for ‘without anger and passion’.  
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certifies that she is married. The bureaucrats in the marriage registration office agreed with the claim that 

Yogita is, in fact, married. But, Yogita was not enrolled into Aadhaar. Without an Aadhaar number, the 

bureaucrats claimed to be helpless, their computers will not let them document Yogita’s marriage. 

However, computers do not act alone, rather it is a (re)configuration (Suchman 2012) of humans 

and machines that join together to create conditions for transition to an Aadhaar-enabled Indian 

bureaucracy. For example, it is not difficult to accommodate lack of Aadhaar numbers in marriage 

registration. Anand and Udupa, both Delhi residents, facing similar challenges as Yogita, note that the 

solution they were offered was to “key in dots instead of digits in the box provided” (A. Anand and Udupa 

2015). This workaround raises complex challenges in managing marriage records of Indian population, 

specifically those that have dots instead of numbers in the column for Aadhaar. How many of these records 

are fake? It is hard to predict. Nevertheless, this workaround is also necessary to accommodate the Indian 

population that still does not have an Aadhaar number. This chapter offers an account of my efforts to 

understand how Aadhaar numbers circulate in processes of reconfiguring last mile delivery of government 

services. What happens when Aadhaar numbers leave the confines of the Aadhaar database to circulate as 

stable markers of an Indian resident’s unique identity?   

Enrollment lays the foundation for creating a unique electronic-Know Your Customer (e-KYC) 

identity to every enrolled resident. This e-KYC identity is later used to deduplicate databases of other 

government services. This chapter explores the nature of the bureaucratic transition involved in 

appropriating Aadhaar and the lived experience of citizens and bureaucrats caught in the middle of this 

transition. While enrollment creates conditions for creation of unique data records, seeding specifies the 

ways in which these unique data records circulate across other public/private databases. Seeding is the 

process of adding Aadhaar numbers of citizens/customers to their data records on government/private 

service databases. It necessarily involves verifying that a data record belongs to the citizen/customer. This 

verification happens through authentication where citizens/customers use their biometric markers or a one-
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time-password (OTP) received on their mobile phones to claim that they are who they say they are in 

interacting with government/private services.  

While the two processes—seeding and authentication—are deeply connected (seeding cannot 

happen without authentication), I address them separately in two separate chapters because they raise 

different challenges. Seeding centers on circulation of data records; authentication revolves around 

verification of claims to data records. Circulation brings forth complex challenges in determining eligibility 

to public/private services, securing consent and confidentiality in data sharing, possessing digital literacy 

to navigate the networked logic of Aadhaar’s implementation, and finally, exercising control over 

collection, storage, accessibility, and transmission of data records. Although verification is the initial 

condition for circulation, the challenges that it produces go beyond circulation of data records to emerging 

conditions of marginalization, exclusion, and abjection in accessing services and difficulties in assessing 

the successes and failures of using Aadhaar. This chapter focuses on seeding. I follow specific cases of 

circulation of data records and document its unevenly distributed consequences.  

 Mapping circulation of Aadhaar records presents a different set of analytic challenges than 

unpacking enrollment. Enrollment is controlled by the UIDAI through scalar devices such as memorandums 

of understanding (MoUs), request for proposal documents (RFPs), and data analytics. Implementation of 

seeding is a diffused and distributed infrastructural process, where the onus of implementation is placed on 

bureaucratic departments/private companies across India as they add Aadhaar as an identification layer on 

top of their existing practices. Furthermore, the question of how to follow its implementation requires 

analytic choices regarding which government service to focus on, how to gain access to specific 

mechanisms of implementing seeding, and how do beneficiaries of such a government service go about 

claiming their entitlement to the service. Finding possible ways of answering these questions was a 

significant part of my efforts during the first round of my fieldwork. 

 The rest of this chapter is divided into six sections. In the first section, I explore cooking gas 

subsidies as one of the first government schemes that started using Aadhaar. My first field encounters 
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around seeding revolved around this scheme before I started exploring the relationship between Aadhaar 

and the Public Distribution System for subsidized food grains in conversations with Right to Food (RTF) 

activists. I elaborate on these initial interactions with RTF activists in the second section. The next three 

sections of the chapter are organized around how seeding is bureaucratically organized and the challenges 

encountered by citizens in claiming welfare before and after seeding. While the challenges before seeding 

center on navigating eligibility criteria for securing welfare, the challenges after seeding revolve around 

consent procedures and its consequences for digital literacy and data security. Finally, I conclude with a 

note on the emerging culture of data circulation through Aadhaar.  

Direct Benefits Transfers for Cooking Gas Subsidies 

The pilot projects for Direct Benefit Transfer for Liquid Petroleum Gas (DBTL) Scheme began in June 

2013 (IISD 2014) with a grace period of three months for cooking gas consumers to link their Aadhaar, 

consumer identification, and bank account numbers (PIB 2013). “As of 2015, around 780 million people in 

India were estimated to primarily rely on traditional forms of cooking fuel […], in combination with other 

energy sources. India’s biggest policy for addressing clean cooking has been to provide subsidies for LPG, 

a clean-burning gas that is derived by refining crude oil or ‘wet’ natural gas, and sold in pressurized 

cylinders” (Global Subsidies Initiative 2019). Before Aadhaar, LPG subsidies were organized through the 

pipe model, where the government procured LPG cylinders from the market and sold it to citizens at a 

subsidized rate. With DBTL, LPG subsidies are organized through the platform model; citizens are 

expected to buy LPG cylinders at market price and the subsidy amount is transferred directly into their 

Aadhaar-enabled bank account.109  

DBTL was launched nation-wide in January 2015 and by September 2015, the scheme had made it 

to the Guinness World Records as “the largest cash benefit programme (households)” in the world (TNN 

2015). I explored the use of Aadhaar in this scheme through news stories in the beginning of my field 

 
109 Refer chapter #4 for a detailed account of the pipe and platform model of governance. 
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research in June 2015. Most of these news stories were centered on the utility of Aadhaar in plugging 

leakages in LPG subsidy (V. Gupta 2015; S. Kumar 2015) and debates around government savings by 

weeding out fake or ghost consumer accounts using Aadhaar (BS Reporter 2015; Misra 2015). One such 

story also described the backend of the DBTL system:  

The National Payments Corp. of India (NPCI), a clearing house, has developed a 

platform called Aadhaar Payments Bridge (APB) system. ‘The platform uses an 

Aadhaar number as the financial address,’ said A.P. Hota, chief executive officer and 

managing director, NPCI. The government provides an input file which carries three 

inter-linked data points – Aadhaar number, government scheme code and amount – of 

all the beneficiaries. 

NPCI, through a mapper it has developed, has connected all 12-digit Aadhaar numbers 

with six-digit bank identifiers, or the recipient bank with which the Aadhaar-linked 

bank account resides. Once the input file is received, NPCI debits the total DBT amount 

from the bank account of the government. The mapper then sorts the recipient banks to 

which the various Aadhaar numbers are linked with and disburses the amount 

accordingly. 

At the bank level, each bank’s mapper after receiving the money segregates the amount 

to be paid to each Aadhaar number holder and credits the amount to the bank account 

linked to it. 

‘Since the benefit is linked to Aadhaar number, no one person can get multiple benefits 

for the same scheme,’ said Hota.  

The system ensures that there are no duplicate payments and leakages, considered to be 

the biggest reason for deployment of Aadhaar-based transfers (S. Kumar 2015). 

However, this process, as other news stories portrayed, is “simple only on paper” (Staff Reporter 2015). 

Another news story described troubles of Hemalatha, a Bengaluru resident, in providing her Aadhaar and 

bank account number to her cooking gas distributor over the span of seven months. She said:  
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I have been a customer of […] for over 30 years. When we went there to get the Aadhar 

[sic] number linked with the connection, they asked us to give a cancelled cheque. A 

few months later, we were asked to give another cheque and I was told that the previous 

cheque was too old. This was repeated a third time in September [2015] and when I 

asked what was happening, they said only god could tell me when the seeding would 

happen and the direct benefit transfers would begin (Staff Reporter 2015).  

The distributors, in turn, blamed the banks for delay in seeding. As a senior official with Indian Oil 

Corporation, elaborated, “The Aadhar [sic] number has to be seeded both with us and the banks. Most of 

the times, the complaints are because of delays from the bank’s side. The sheer volumes involved will result 

in delays but the distributor has to give an explanation to consumers” (Staff Reporter 2015). Documenting 

the work of consumers to avail the subsidy, some news stories also described the chaos at gas agencies on 

the final day for enrolling into DBTL (Bharadwaj 2015).  

 I started conversing with oil and energy sector professionals on DBTL’s implementation. One news 

story that became a topic of conversation with Kavita, one of these professionals, was about a gas agency 

operator who entered his own bank account number instead of his customers’ while connecting Aadhaar 

numbers, bank accounts, and consumer IDs for his agency (ETV UP/Uttarakhand 2015). In a short amount 

of time about ₹ 200,000 (~$3,000) was deposited in his account. Upon discovery of the fraud, the operator’s 

bank account was seized. After listening to this story, Kavita smiled and responded with a parable:  

There once was a man who pledged that he would feed the pigeons that used to gather 

on his porch every day. Over time, he realized that there were not only pigeons eating 

the feed, but also some crows. The crux of this story is one simple question: Should this 

man stop feeding the pigeons because of the crows? And, I believe, the answer should 

be, “No” (Fieldnotes, 2 July 2015).  

Her parable speaks to one of the core concerns around understanding failure in infrastructure studies and 

the distinct forms of marginalization that emerge from such failures (Star and Ruhleder 1996; Bowker and 

Star 1999; Edwards 2003; Ahmed, Mim, and Jackson 2015). Building infrastructures inevitably entails 
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marginalization, for example, in Kavita’s story, the ‘man’ by choosing a location for feeding the pigeon 

inevitably marginalizes those pigeons that cannot make it to the location. While this remains a recursive 

problem for infrastructure builders that needs continuous attention, Kavita’s parable points to an ethical 

position in maintaining infrastructures: Given the inevitability of failures associated with any infrastructure 

oriented to universal care, the work of maintaining infrastructures should err on the side of inclusion.  

While in principle this seems more ethical because the person is still feeding the pigeons, there is 

always a cost-benefit analysis of continuing with known failures within infrastructures; a quantification of 

failures and by extension, successes for infrastructures.110 The combined figure of ~21,000 crore (~$3.25 

billion) in savings claimed by the government through DBTL for financial years 2014-15 and 2015-6 (PIB 

2016d) is a quantitative measure of the success in Aadhaar-based delivery of cooking gas subsidies. This 

figure remains controversial (Clarke 2016; Moneylife Digital Team 2015; Zhong 2016; Joseph and 

Raghavan 2016). A report by the International Institute for Sustainable Development refuted this claim: 

There have been three principal changes to LPG subsidy policy since 2012; the 

introduction (and subsequent revisions) of the household cylinder cap, the 

implementation of connection validation and regularization measures to identify and 

block invalid connections, and changes to the LPG subsidy disbursement mechanism 

(DBTL […]). It is the connection regularization program, which in no way required the 

introduction of either DBTL or Aadhaar, which has overwhelmingly been responsible 

for the identification and removal of invalid connections and associated consumption. 

These connections are now being presented as having been identified and blocked due 

to DBTL and/or Aadhaar in FY 2014–15 (and a massively inflated notional saving 

calculated on this basis), when in almost all cases they were identified and blocked 

through processes unrelated to either initiative—in many cases several years prior to 

their (re)introduction (Clarke 2016, 5). 

 
110 See, for example, the report prepared by the National Institute of Public Finance and Policy (NIPFP) on cost-benefit 

analysis of Aadhaar in November 2012, which argued that the government would accrue substantial benefits from the 

project. There was also considerable debate over the accuracy of its findings. The report as well as the debates over 

its findings are accessible on the NIPFP’s website (NIPFP 2012).  
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Furthermore, an audit conducted by the Comptroller and Auditor General of India found that, “the saving 

from people voluntarily giving up LPG subsidy and direct bank transfers adds up to less than Rs. 2,000 

crore [~$265 million]. The remaining saving is actually thanks to the dramatic fall in the prices of LPG that 

India annually imports” (Joseph and Raghavan 2016). Comparing these savings to the fraud committed by 

the operator, Aadhaar-enabled delivery of cooking gas subsidies still represents good governance.  

However, this infrastructural change also created its own forms of marginalization and struggles 

for people, such as Hemalatha, who were receiving subsidies before. Stories, such as hers, indicate 

emergence of a distinct form of data-driven marginalization in the imbrication of Aadhaar with existing 

government services. Unlike Yogita, these beneficiaries often did have an Aadhaar number. They were not 

outside the purview and boundaries of Aadhaar, rather they were awkwardly situated in the interstitial or 

seamful spaces that emerged in attempts to layer Aadhaar on top of existing systems that it supports. Here, 

I am borrowing the language of seams from Janet Vertesi, who draws a distinction between boundaries and 

seams in analyzing multi-infrastructural spaces, “Unlike the metaphor of the boundary, or even a sense of 

layering, the language of seams and seamfulness posits that each system lies in messy and even 

unarticulated local overlap with other systems” (Vertesi 2014b, 269). She uses this language of seams to 

describe how two robotic spacecraft research teams located at different institutional centers in the US and 

Europe creatively maneuvered within and across various communication infrastructures (email, 

teleconferencing, social media, etc.) to practically accomplish their work. Similarly, the layering of Aadhaar 

over existing services was messy, partial, and inevitably required ad hoc patchwork to bring the seams of 

these multiple systems into local alignment. Its imbrication was much like stitches and patches to repair 

and layer over tears in the existing fabric of a quilt. Some beneficiaries were better equipped in artfully 

navigating these seams than others. In describing everyday experiences with this imbrication in this chapter, 

I will show how inclusion in Aadhaar-enabled welfare schemes became a fraught and ongoing process, 

with multiple and highly variable outcomes, which changed over time and across places for beneficiaries 

depending on their own digital literacy and the support of street-level bureaucracy for seeding.  
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I wanted to follow stories of invisible work often demanded of marginal citizens stuck within the 

seamful spaces between Aadhaar and other government services as they sought to overcome the barriers of 

partial and selective inclusion in Aadhaar-enabled services. Purposive snowball sampling eventually led 

me to Right to Food Campaign activists in August 2015. This campaign is “an informal network of 

individuals and organisations committed to the realisation of the right to food in India” (n.d.). RTF activists 

track the implementation of the Public Distribution System (PDS) for delivery of subsidized food grains to 

below poverty line families. When I began my field research in 2015, the PDS bureaucracy was slowly 

ramping up its efforts to use Aadhaar in uniquely identifying PDS beneficiaries. Over the course of my field 

research, Aadhaar moved from a secondary to a primary concern for these activists. In what follows, I 

narrate my field encounters with them in a variety of settings. I actively participated in their quantitative 

surveys on PDS implementation, observed their all-hands meetings, attended their rallies and meetings with 

PDS beneficiaries, and interviewed them. These field stories present challenges in implementing of seeding 

in Aadhaar-enabled PDS from their standpoint and my own experiences of conducting surveys with them.111  

Right to Food Activism 

On 30 July 2015, I moved to Delhi to follow the Supreme Court proceedings on the Aadhaar case. The 

centrality of Delhi as a location for my fieldwork increased slowly over time. Visiting the Court and 

government offices was always going to be a part of my fieldwork to explore the legal controversy over 

Aadhaar. However, my initial interviews with RTF activists also made Delhi a site for exploring their efforts 

to resist the use of Aadhaar in welfare distribution.  

The RTF campaign emerged as an offshoot of Supreme Court proceedings on a public integration 

litigation (PIL) filed in April 2011 demanding the use of the country’s food reserves to alleviate hunger and 

starvation among the Indian poor (People’s Union for Civil Liberties vs Union of India and Others). As the 

 
111 In my field encounters, issues of seeding and authentication were often interwoven. I will return to some of these 

field stories in chapter #7.    
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case proceeded, “it soon became clear that the legal process would not go very far on its own. This 

motivated the effort to build a larger public campaign for the right to food” (RTF Campaign n.d.). The most 

important event since the PIL that shaped the trajectory of the work of RTF activists was the passage of the 

National Food Security Act (NFSA) in 2013. The legislation marked “a paradigm shift in addressing the 

problem of food security – from [… a] welfare approach to a right based approach” (SCFCAPD 2013, 21). 

The Standing Committee on Food, Consumer Affairs, and Public Distribution (SCFCAPD) expected that 

after the implementation of NFSA about two thirds (approximately 67%) of the Indian population will be 

entitled to receive subsidized food grains under new Targeted Public Distribution System. Since then 

tracking the implementation of NFSA regulations in PDS has been one of the core concerns of the RTF 

campaign. With hindsight, at the time of writing this chapter, if I had to identify the next major event that 

significantly changed the pan-India trajectory of the campaign, I would point to Aadhaar, but at the time 

when I started my fieldwork in 2015, the situation was very different.  

Initially, RTF activists had mixed responses towards Aadhaar. On one hand, these activists were 

not completely against Aadhaar enrollment. As Kaavya, who eventually became my primary field informant 

in the RTF activist community, put it:  

There were groups working with homeless populations and migrants, who were saying 

that we never had any identity proof and that has been a big issue. Now when there is 

something [Aadhaar enrollment], which is saying that you can get it without having any 

other documentary proof, that is really great! Because that is how migrants and 

homeless people are criminalized. If there is anything at all, as an identity proof that 

will really help (Kaavya, Personal Communication, 4 August 2015).  

However, as the stories of Aashraya fieldworkers in the last chapter illustrate, such efforts at inclusion were 

beset with their own challenges. On the other hand, the activists were worried about the seeding of Aadhaar 

with PDS database. “As far as right to food campaign is concerned, the consensus, kind of position, arrived 
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at was that this linking is the problem for the campaign.112 Making Aadhaar compulsory to access any social 

sector benefits is what we are all opposed to” (Kaavya, Personal Communication, 4 August 2015, emphasis 

added). Many of my respondents addressed seeding as ‘linking,’ which implies a two-way connection 

between Aadhaar and the other databases. However, seeding only creates a one-way connection where 

Aadhaar numbers are added to a resident’s record in the other database (UIDAI 2014b).113 However, 

seeding was generally addressed as ‘linking’ in respondents’ accounts to imply the government’s efforts to 

connect Aadhaar with welfare schemes and I present them as such.  

My initial foray into seeding Aadhaar with PDS was UIDAI’s concept note entitled, UID and PDS 

System114, where it outlines how appropriation of Aadhaar could alleviate many challenges in implementing 

PDS. UIDAI listed the following objectives to contextualize the government’s role in and the need for PDS:  

India’s Public Distribution System (PDS) with a network of 4.78 Lakh [478 thousand] 

Fair Price Shops (FPS) is perhaps the largest retail system of its type in the world. Since 

1951 public distribution of food grains has been retained as deliberate social policy by 

India with the objectives of:  

1. Providing food grains and other essential items to vulnerable sections of the 

society at reasonable (subsidized) prices 

2. To put an indirect check on the open market prices of various items and 

3. To attempt socialization in the matter of distribution of essential commodities 

PDS is an important constituent of the strategy for poverty eradication and is intended 

to serve as a safety net for the poor whose number is more than 33 Crores [330 million] 

and are nutritionally at risk (UIDAI, n.d., 1). 

 
112 I elaborate on how RTF activists reached this position later in this chapter and the chapters that follow. 
113 The Aadhaar database does not keep track of the databases where residents have seeded their Aadhaar numbers. 

The design imperative of not storing transaction histories was meant to protect against possibility of surveillance and 

invasion of privacy through Aadhaar (see chapter #4 and #7 for more details on how this design imperative was 

practically accomplished).  
114 This concept note does not contain information on when it was published, however my conversations with RTF 

activists indicate that it has been in circulation since 2010. I first read the paper in 2013 as a part of my preliminary 

research on Aadhaar.  
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Alluding to rampant corruption, inefficiencies in targeting of beneficiaries, and leakages in PDS, UIDAI 

went on to note that, “Several opportunities to manipulate the [PDS] system exist with widespread collusion 

across the supply chain. […] ‘For every Rs 4 spent on the PDS, only Rs 1 reaches the poor’. ‘57% of the 

PDS food grain does not reach the intended people’” (UIDAI, n.d., 2–3, emphasis in original). Proposing 

Aadhaar as a part of the solution, UIDAI laid out plans for building a new data infrastructure for Aadhaar-

enabled PDS, which will “include a ration card115 management system, an individual beneficiary offtake 

analysis system, an automated allotment system and a full-featured MIS116 system that will cater to all needs 

of the Department” (UIDAI, n.d., 9). In these plans, Aadhaar numbers of every family member were to be 

seeded with their family’s data record on the ration card management system. Simultaneously, electronic 

Point of Sale (e-POS) machines with biometric readers were to be installed at all Fair Price Shops (FPS) to 

biometrically authenticate beneficiaries before selling subsidized food grains to them. As mentioned in 

Chapter #2, PDS is an entitlement of a family rather than an individual. Distribution of subsidized food 

grains is directly related to the number of family members in a household – “five kg of [subsidized] food 

grains per person per month” (Drèze and Khera 2015, 41). The transition to Aadhaar-enabled PDS involves 

first, uniquely identifying Indian residents and then, if eligible, grouping them together into households for 

claiming PDS benefits. The eldest woman in the family is considered the head of the household. Enacting 

this policy, in pilot projects where subsidized food grains were replaced with cash subsidies, money was 

routed into the bank account of the eldest woman in the family. When I asked Purav, an RTF activist about 

this policy, he responded: 

The Right to Food campaign has been working towards woman empowerment as a 

viable and sustainable solution to the problem of food security since it began. It is 

always satisfying to see that this part of the campaign has resulted in some change in 

how the food security policy is thought about by the government. Of course, the ground 

reality of this policy is quite different. You can always encounter households where the 

woman is the head of the household only on paper. She does not handle her own bank 

 
115 Ration card is an identification document issued to families availing PDS benefits (see Chapter #2).   
116 Acronym for Management Information System. 
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account, has actually never been to a bank apart from the day when she opened the 

account and has literally no idea about her account balance, the bank processes for 

withdrawing money, and so on. It is an uphill battle, but at least it is a start (Purav, 

personal communication, 24 December 2015). 

Despite these challenges, the policy is in line with aspirations of achieving women empowerment in matters 

of food security. As I will show later in this chapter, it also indicates distrust of men in the family, who 

might not use this subsidy to ensure food security and spend it on their vices.     

In a different working paper (UIDAI 2010a), Aadhaar-enabled PDS services are categorized in 

specific uses of Aadhaar to improve PDS:  

1. Using Aadhaar for identification of beneficiaries: Aadhaar was posited as an effective tool to 

clearly target beneficiaries, remove fake and duplicate entries in the ration card management 

system, and enhance inclusion of marginal groups.  

2. Using Aadhaar for authenticating beneficiaries: Authentication would enable accurate tracking 

of real offtake of food grains and offer portability in claiming PDS entitlements such that the 

beneficiary is able to collect their ration from any Fair Price Shop, rather than the one they are 

registered at.  

3. Using an Aadhaar-linked Management Information System for PDS: Such a system would deal 

with logistics and supply chain issues in distribution of subsidized food grains across India and 

would eventually enable cash subsidies for PDS. “Beneficiaries could have an online food 

account on the PDS system, which would enable governments to directly communicate details 

of food entitlements to residents” (UIDAI 2010a, 5).  

These documents (UIDAI, n.d.; 2010a) situate the core challenges of implementing PDS around lack of 

data on essential questions such as who is poor, how and when are they accessing their entitlements, and 

how to estimate food grain allocation to different states. The proposed solution to these problems is 
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collection of more data using Aadhaar. Subsequent data analytics will increase transparency in PDS 

disbursement, which by extension would solve problems of corruption and leakages. These documents 

became my initial resources in framing questions to RTF activists. 

Harshavardhan, a right to food activist I interviewed together with Kaavya, talked about how these 

documents were also his initial foray into Aadhaar. When I asked him about how he felt about them, he 

said, “I think that [this] discussion is infructuous, because they [UIDAI] themselves have moved on” 

(Harshavardhan, Personal Communication, 4 August 2015). Kaavya jumped in at this moment and spoke 

at length about her concerns:  

[The UIDAI] got the basics wrong. So, PDS needs continuous reforms at various levels. 

Aadhaar can only do the last mile, the deduplication, and portability. They pitched the 

whole paper as if it would solve the whole problem. The main issue was that 

computerization and technology in PDS was much more needed, not at that individual 

last mile level, but at a higher level. […] Leakages in PDS happens earlier, much before 

the grain even reaches the shop. There is a very small proportion that happens when the 

grain reaches the shop and wrong person is given the grain. It is usually from the 

godown that it goes somewhere else and Aadhaar cannot do anything about it.  

The other big issue was […] the way targeting was done because of the way poverty 

lines were fixed and identification criteria were designed. […] How do you identify 

who is poor? We have this bizarre system where we first decide how many are poor and 

then, try to go and find them. So, every state government would try and cover [the 

state’s poor population] with some criteria, which would find exactly the number they 

had been given by central government as their BPL [Below Poverty Line] quota. It is a 

big mess! Because the BPL card was linked not just to PDS but, to getting free 

medicines, scholarships, […] hundred other things, everyone wanted a BPL card, even 

if they didn’t want PDS, which is why many non-poor got PDS. Many poor got left out. 

Quotas were also small. The way Aadhaar was sold, the entire media campaign was that 

Aadhaar would sort this out. But, Aadhaar obviously cannot sort out who is poor or not. 

It can only say, ‘Kaavya is Kaavya’. It cannot say, ‘Kaavya is poor or Kaavya is not 

poor’. That depends on how you define targeting, what your quotas are, how you do 
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identification, and as Right to Food Campaign, we have always believed that you cannot 

[solve these problems] in India, the way it [India] is. You have to universalize 

something basic like food, education, and healthcare and therefore, we didn’t see a role 

for Aadhaar. 

[… Finally,] because it is this last mile issue that Aadhaar could kind of contribute to 

resolving. For that last mile, the local power structures are such that they allow this 

corruption to happen. Therefore, the solutions also have to take those power structures 

into consideration. If you don’t disturb them, even with Aadhaar, the ration shop dealer 

can just threaten you saying, “Give your fingerprint” and then, not give you the grain. 

Aadhaar is not going to solve that, unless you have local mechanisms of a vigilance 

committee, of transparency and accountability for right people having the card, having 

a grievance redressal mechanism that is effective and independent. Somewhere focus 

on this one technology solving that was taking away from what the real problem is. [… 

Aadhaar] can be a great tool when it is part of a larger political package of reform 

(Kaavya, Personal Communication, 4 August 2015).  

Kaavya pointed out that while Aadhaar may solve some of the problems in PDS implementation, it does not 

solve all of them. UIDAI has abstracted many complexities of PDS in presenting Aadhaar as an all-

encompassing solution to it. At the level of last mile delivery, the challenge is not uniquely identifying 

beneficiaries rather it is specifying who is poor and whether they can navigate the local systems of power 

and privilege to access subsidized food grains. At the level of supply chain, food grains are diverted mainly 

from the godown and not from the ration shop. Aadhaar-enabled PDS addresses some of these concerns by 

using data analytics to streamline the supply chain by accurately mapping the actual off-take of food grains 

from Fair Price Shops. However, it does not incorporate a larger sociopolitical and bureaucratic package of 

reform with independent vigilance and grievance redressal mechanisms.117  

 
117 Using cost savings as a measure of fair and efficient delivery of services could potentially miss the extent to which 

‘streamlining’ eliminates needy members of the population who are not counted as impoverished (enough) to receive 

welfare. It also may be possible that ‘fraudulent’ siphoning off of food in the earlier distribution channels of PDS 

involved (among other things) informal ways to get food to needy people. 
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These conversations from 2015 indicate the broader concerns that the RTF activists had with the 

use of Aadhaar (see also Khera 2011). Specific concerns related to the implementation of Aadhaar-enabled 

PDS as pilot projects in various states of India were still emerging at the time and RTF activists had only 

begun organizing to document them. In fact, the Department of Food, and Public Distribution issued a 

notification to make Aadhaar mandatory for beneficiaries availing PDS benefits much later in 2017 (PIB 

2017a). The stories that I will narrate in this chapter draw on my field research between 2015 and 2018, as 

Aadhaar was slowly becoming mandatory for receiving PDS benefits across India. During this period, there 

were many pilot projects to test the feasibility of using Aadhaar as an identification layer on top of the state 

infrastructure for implementing PDS.  

My field stories are precursors to the emerging forms of struggle among the poor in accessing 

welfare through Aadhaar. In an interview with a news channel on 28 January 2018, when asked about the 

most important issue in the Supreme Court case on Aadhaar, Usha Ramanathan brought up the challenges 

faced by the poor in navigating the new mechanisms of securing welfare: 

At this point, because it is being rolled out in such a large measure among the poor in 

PDS, in NREGA118, in social security pensions, I think one of the biggest tragedies of 

this country is that we have decided that this experiment that is being rolled out on an 

entire population, on the poor, and the poor are getting excluded routinely. People are 

dying and yet it is like the project has to be saved at any cost, so you will not allow this 

to come in the way. […] Using the poor as a selling point and making them the victims 

of […] this experiment, it has been the cruelest cut so far (CNN News18 2018). 

Documenting the challenges faced by the poor, my field stories offer insights into the specific nature of 

their data-driven marginalization in practices of welfare distribution. The stories serve four functions in the 

context of this chapter. First, while privacy remains an important concern in analyzing the circulation of 

Aadhaar numbers, my field research started increasingly orienting to stories of marginalization enacted in 

 
118 Acronym for Mahatma Gandhi National Rural Employment Guarantee Act. 
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the appropriation of Aadhaar. Hence, the field stories serve as indicators of concerns that arise with 

circulation of Aadhaar numbers specifically in the context of the inevitable marginalization that processes 

of such infrastructural change engender. Second, they document the invisible work of PDS beneficiaries to 

overcome the challenges of partial and selective inclusion in Aadhaar (R. Singh and Jackson 2017). Third, 

they offer snapshots of the different kinds of work performed by RTF activists to track the implementation 

of Aadhaar-enabled PDS. Finally, these stories present the challenges of coping with infrastructural change 

in the workings of welfare bureaucracy, which has many moving parts with their own pasts and futures. 

These individual futures do not simply align at the same time and beneficiaries were located at diverse 

stages of this asynchronous infrastructural change. Here, my field stories narrate the troubles of government 

officials in navigating a transition in bureaucratic procedures of last mile delivery of PDS entitlements. In 

what follows, I have organized these stories around accounts of the design and implementation of seeding.  

Organizing for Seeding 

Once enrolled, Indian citizens are confronted with the challenge of leveraging their Aadhaar identity to 

make claims on a variety of private and public services. Seeding is the process of adding Aadhaar number 

of every beneficiary/customer to their record on other public or private databases; the rest of the records in 

the seeded database are eventually considered duplicate or ghost entries. It is accomplished through two 

principal methods. First is algorithmic/top-down/inorganic Aadhaar seeding that involves computational 

comparison between the demographic data of a person in the Aadhaar database with their data stored in the 

seeded database. If a beneficiary’s record can be accurately disambiguated, their Aadhaar numbers are 

added automatically to the seeded database. However, the UIDAI in prescribing the standard protocol for 

seeding Aadhaar numbers has noted that inorganic seeding is challenging to accomplish: 

The process of matching two datasets electronically becomes very difficult. Further, 

even if the program [that makes the comparisons] is modified to meet the requirement; 

the number of ‘Probable’ matches is huge, which subsequently has to be verified in 

field. Essentially, the Aadhaar Seeding process becomes a multistep process and time 



 

230 

consuming. Therefore, for Aadhaar Seeding in the districts, it is recommended that a 

‘Manual’ approach is adopted which will ensure 100% correctness of Aadhaar Seeding 

in one step. 

To elaborate the above with an example: Laxmi can be written in multiple ways such 

as Laxmi, Lakhsmi, Laksmi, Lakshmi. A slight difference in spelling of this record will 

lead to rejections. Similarly one can easily find at least 2 dozen females named Laxmi 

in a small village of 1000 people in Andhra Pradesh, so the probable matches go up 

with larger databases (UIDAI 2015b, 6). 

Thus, the second method of manual/bottom-up/organic Aadhaar seeding is the preferred and more common 

method, wherein beneficiaries/customers actively re-enroll in the seeded database by providing their 

Aadhaar numbers. This involves door-to-door campaigns, crowdsourcing, organization of camps, data 

collection at the point-of-service disbursement119, entrusting the work of seeding to third party seeding 

service providers or CSCs using Aadhaar authentication service, and technology based solutions such as 

IVRS, call centers, internet, email, and text messages used by beneficiaries/customers to “call in, or 

write/send in information of Aadhaar and scheme identifier over multiple mediums” (UIDAI 2015b, 15). 

For technology based solutions, UIDAI has further warned that such tools “require additional field 

verification as the information may not be very reliable” (UIDAI 2015b, 15). 

 UIDAI outlined an ecosystem similar to the one it created for Aadhaar enrollment (see Chapter #5), 

where third party service providers could be empaneled for seeding any service delivery database with 

Aadhaar numbers. It “decided to include a set of trained and certified seeding agencies” with the plan that 

“UID [Aadhaar] holders and service providers would be able to avail the services of these empaneled 

agencies through a limited tender” (UIDAI 2014f, 4). UIDAI allows all competent organizations including 

“Private Companies, Public Limited Companies, Government Companies, PSUs [Public Sector 

Undertakings], Semi-Government Organizations, NGOs and Not-for-Profit Organizations”, which are 

“registered and operating in India for last three years” to be empaneled for seeding, but not all of them are 

 
119 For example, branches of banks for seeding bank accounts and fair price shops for seeding PDS records.  
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allowed to sub-contract seeding work (UIDAI 2015b, 18). The ability to sub-contract seeding work is 

limited only to government organizations, which may outsource seeding to CSCs and local government 

bodies. UIDAI further specifies that, “whether the seeding is done by department’s own people or it is 

outsourced, the responsibility of correct seeding shall always stay with the department, who is the owner 

of the database” (UIDAI 2015b, 3, emphasis in original). Since every government department undertaking 

the seeding process is in-charge of managing its own service delivery database, UIDAI has a much smaller 

role in seeding. It has created standards and framework for the process and left the work of overseeing its 

everyday implementation on the department in-charge of seeding. This organization makes seeding a lot 

more diffused and distributed when compared with enrollment.  

UIDAI further broke down seeding into three steps, regardless of how it was accomplished: 

1. Data Digitization: The initial step of seeding is to digitize existing records. Without an existing 

service delivery database, seeding is simply impossible. Different government departments are at 

diverse stages of accomplishing digitization of their records, “which currently exist either in silo 

databases, or in a handwritten manner” (UIDAI 2015b, 3). For example, as mentioned in Chapter 

#2, the PDS bureaucracy only completed digitization of beneficiary records in all states and union 

territories at the end of 2017 (PIB 2017d).  

2. Data Centralization: After digitization, UIDAI recommends centralization of data at the level of 

the central ministry or the state government. “Data centralization does not mean collating all data 

at one physical location. [Rather,] software application users with authorized access should be able 

to access data online in a seamless fashion while providing service benefit to residents” (UIDAI 

2015b, 5). UIDAI argued that centralization was necessary to ensure that data analytics can be 

performed on the entire service delivery database.   

3. Aadhaar Seeding: For UIDAI, seeding was coextensive with data centralization. “Aadhaar seeding 

and data centralization do not follow any particular order, and any activity may precede another, 
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or both activities may run in parallel” (UIDAI 2015b, 5). In this sense, seeding can be used as a 

resource to centralize data on beneficiaries availing any Aadhaar-enabled government service.  

Seeding agencies implementing these processes are first required to prove their eligibility for this work 

through a UIDAI-specified empanelment scheme. This scheme “may be available on a continuing basis, 

with periodic intervals defined by UIDAI, during which the scheme may be open for updates and 

modifications to the empanelment status and invitations for fresh empanelment applications from 

prospective seeding agencies” (UIDAI 2014f, 7). Any government organization may either become a 

seeding agency itself or outsource their seeding process to one of these agencies.  

This empanelment scheme categorizes seeding agencies based on their technical and financial 

capability to implement the process. While the technical categorization (into three categories: Entry, 

Skilled, and Experienced) is determined on the basis of “maturity of an organization to undertake seeding 

functions” and their “experience of seeding relevant activities”, the financial categorization (into four tiers: 

F1, F2, F3, and F4) relies on the financial capacity of an organization to conduct seeding activities (UIDAI 

2014f, 7). In terms of technical categorizations, organizations at the Entry level are only required to meet 

the basic eligibility criteria to bid for seeding related activities. Organizations at the Skilled level 

additionally should have either conducted 2 Lakh (200 thousand) Aadhaar enrollments or processed data 

of 5 Lakh (500 thousand) consumers in the last 24 months for any kind of digital service delivery platform. 

Finally, organizations at the Experienced level should have collected and processed 2 Lakh (200 thousand) 

seeding requests in the last 24 months and have ISO 27001 certification120 (UIDAI 2014f, 8–9). With 

respect to financial categorization, the tiers are “based on the Net Worth/Grants in Aid/Turnover of the 

organization” (UIDAI 2014f, 9). For commercial organizations, the parameter is net worth and for 

NGOs/Not-for-Profit organizations, it is grants in aid/turnover. Commercial organizations with net worth 

greater than ₹ 50 Lakhs (~$78,500) fall into F1, greater than ₹ 2 Crores (~$314 thousand) fall into F2, 

 
120 ISO 27001 is a family of standards that prescribe management practices to secure sensitive information assets such 

as financial information, intellectual property, and data entrusted to an organization by third parties. 
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greater than ₹ 5 Crores (~$786 thousand) fall into F3, and finally, greater than ₹ 10 Crores (~$1.5 million) 

fall into F4. The same valuation of grants in aid/turnover in the previous three years is applied to place 

NGOs and Not-for-Profit organizations in these tiers. 

UIDAI has structured a demand driven incentive similar to enrollment for agencies conducting 

seeding. Agencies are required to spend their own capital on developing the infrastructure required for 

seeding: securing beneficiary/customer friendly locations for seeding centers, procuring hardware and other 

infrastructural resources, hiring human resources, and deciding on the timespan for which the center is run. 

This requirement of large initial capital investment can be constraining for startups to enter the market of 

seeding services. Thus, seeding is mostly conducted by adding it on top of existing mechanisms of last mile 

delivery of services. For example, the last mile delivery outlets are already in place for most welfare 

schemes such as LPG distribution agencies owned by public sector oil companies for DBTL, Fair Price 

Shops (FPS) for PDS, and CSCs. The work of seeding is just added to the list of responsibilities of these 

outlets. Similarly, companies that were previously set up as Aadhaar enrollment agencies get an opportunity 

to diversify their services into Aadhaar seeding. For welfare schemes, seeding is free for beneficiaries. 

“UIDAI has estimated up to Rs 5/- [~6 cents] per Aadhaar seeding, where the cost includes logistics, 

overheads, etc. Additionally, UIDAI under the Information, Communication and Technology (ICT) scheme 

is in a position to provide funds for Aadhaar Seeding” (UIDAI 2015b, 25) for specific welfare schemes. 

The cost is usually covered by the government department implementing the process, except in cases where 

UIDAI is in a position to provide funds for seeding, for example, it was covered by the public sector oil 

companies in the DBTL scheme (Venkatanarayanan 2018a). For private services, seeding charges are 

incorporated in the cost of applying for that service and maybe passed on to the customer. Since seeding is 

a one-time process for every database, variance in volume of seeding requests over time is not conducive 

to achieving sustainable profits for an agency that only offers seeding services.          

 In terms of software solutions to facilitate seeding, UIDAI created a Remote Aadhaar Seeding 

Framework, initially called Direct Benefit Transfer Seeding Data Viewer (DSDV) initiative, which 
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provided “an integrated view of two data sets (one from the beneficiary database and the other from Aadhaar 

database) in to a single view” (UIDAI 2015b, 21). The tool could only be accessed by seeding agencies that 

have signed a Memorandum of Understanding (MoU) with UIDAI. All access to the tool is stored with 

audit trails. The use of the tool is geared towards minimizing the errors in seeding. For example, given that 

there is always a possibility of wrong seeding, UIDAI specifies that it is necessary to match demographic 

data of a resident between their record on the beneficiary database and the Aadhaar database. For records 

where there is a mismatch, “the name in beneficiary database can possibly be modified to be the same name 

as it appears on Aadhaar post field verification” (UIDAI 2015b, 22). Here, the Aadhaar database is treated 

as the root identity of a resident (UIDAI 2014b) wherein the records on the resident in other databases can 

be modified to reflect their demographic data on the Aadhaar database.  

 Finally, the major challenge of achieving proper seeding is to ensure that beneficiaries are not using 

Aadhaar numbers of their family members or friends to seed their records. Elaborating on this challenge, 

UIDAI notes that “wrong Aadhaar is worse than no Aadhaar” (UIDAI 2015b, 22). Such practices can lead 

to failure of demographic data based authentication, misallocation of funds under the Direct Benefits 

Transfer scheme to the wrong person, failures in biometric authentication (as and when they are mandated 

for securing benefits), and ultimately, “as the databases may start talking to each other, a person may just 

get disqualified as non-user […]. E.g. BPL family giving Aadhaar of Non-BPL family/friend’s Aadhaar” 

(UIDAI 2015b, 22). Beneficiaries are required to prove that they are below the poverty line to be able to 

secure PDS benefits. If they seed their records with the Aadhaar numbers of their friends/family members 

who are above the poverty line, they may become ineligible for PDS benefits. Since Aadhaar numbers are 

used to establish uniqueness of beneficiaries, seeding the Aadhaar number of a different person into a 

beneficiary’s record can result in complex problems in managing disbursement of welfare benefits.  

For example, let us say Raina is an elderly woman whose Aadhaar details are (accidently or 

otherwise) seeded into old age pension records of Aarti, another old age pension beneficiary. In this 

situation, Raina’s Aadhaar number will pass all validation checks and Raina would be able to biometrically 
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access an old age pension account, which is a mashup of her demographic information and bank details of 

Aarti. The old age pension would be disbursed into Aarti’s bank account and government records will show 

that Raina has received the funds. While Aarti may be able to access these funds through non-Aadhaar 

based bank transaction methods, Raina would never receive any funds, despite the government records 

showing that she did. If Raina’s Aadhaar number was accidently seeded incorrectly into the wrong record, 

then Raina must have digital literacy-based competence to reconfigure her pension record by updating her 

bank details to receive pension from the government. If Raina has deliberately seeded her Aadhaar number 

into Aarti’s old age pension account to help her secure old age pension benefits, this may not be an issue 

for the two of them. However, it creates discrepancies in government data records in attributing welfare 

benefits to unique beneficiaries. Aarti will require constant support from Raina to authenticate and interact 

with her old age pension record. Moreover, as banks start using Aadhaar to authenticate account holders, 

Aarti would be totally dependent on Raina to access her funds too. For all practical purposes, the Indian 

government would be interacting with Raina while providing welfare benefits to Aarti. The prescribed 

process here is to disambiguate between Raina and Aarti’s records and keep them separate.  

The fraud committed by the gas agency dealer that I discussed in an earlier section on DBTL is an 

extension of this problem. The dealer used his bank account while seeding Aadhaar numbers with records 

of the agency’s customers. While these customer records were correctly seeded with Aadhaar numbers, 

their cooking gas subsidy was being routed into the dealer’s bank account. These problems emerged 

because initially seeding created links between three different data records of a person: their beneficiary 

account for a welfare service, their Aadhaar number, and their bank account. To tackle these problems, the 

government has tightly coupled Aadhaar numbers with bank accounts to ensure that Aadhaar numbers act 

as financial addresses. Now, the government can send money to Raina’s Aadhaar number directly without 

requiring any bank account details. If Raina has seeded her bank account with her Aadhaar number, the 

pension benefits will be routed into her bank account and Aarti will simply not receive any funds. Aarti 

would need to update her pension account and her bank account with her own Aadhaar number to be able 
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to claim her welfare benefits. I will discuss in later sections of this chapter how the use of Aadhaar numbers 

as financial addresses has not completely resolved these problems.   

 Troubles associated with incorrect seeding are quite pervasive in the accounts of beneficiaries of 

various welfare schemes documented by RTF activists. Initially, however, the challenges faced by PDS 

beneficiaries were not with respect to seeding itself, rather they were centered on proving eligibility for 

PDS all over again. Seeding, in effect, implies creation of a new database using existing digitized 

information on PDS beneficiaries and their Aadhaar numbers. Hence, it presented a new opportunity for 

the government to refine the eligibility criteria for beneficiaries before seeding their records with Aadhaar 

numbers. These troubles were discussed at length in the first all-hands meeting that I attended on 18 

November 2015, which was organized to scope out the range of troubles in implementation of Aadhaar-

enabled PDS in Delhi. In the next section, I discuss challenges that emerged before seeding was achieved 

and describe possibilities of marginalization embedded in these challenges. 

Challenges before Seeding 

On 15 November 2015, Kaavya emailed me about an All-Hands meeting of fieldworkers from different 

Delhi NGOs that work on a variety of issues ranging from homelessness and women empowerment to 

malnutrition and tracking implementation of PDS. Since the RTF Campaign is a network of NGOs with 

diverse objectives, their all-hands meetings are organized around a constellation of issues. I attended my 

first All-Hands meeting of RTF activists on 18 November 2015. The discussion spanned across food 

security, women empowerment, and pension disbursement. A representative among fieldworkers working 

on a particular issue was chosen to speak for about 15-20 minutes on the state of affairs, which was followed 

by a discussion that ranged between question and answer sessions with the speaker to a group discussion 

where new stories and secondary concerns emerged. The conversation around PDS began with a 

fieldworker talking about a Jan Sunwai (public hearing) held on the problems faced by BPL families in 

accessing their PDS entitlements in Delhi on 22 September 2015. “More than 200 people, mostly women, 
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from all districts of Delhi came to the Jan Sunwai” (RTF Campaign 2015a). After the event, a letter was 

written to the Special Commissioner for Policy and Coordination of the National Food Security Act 

(NFSA), in the department of Food Supplies and Consumer Affairs, outlining the following troubles:  

1. Many people belonging to ‘geographically, socially and occupationally 

vulnerable groups’ as defined in the guidelines issued by the Delhi government 

(homeless, transgender, handicapped), are not being able to secure ration cards 

due to procedural difficulties like requiring ID proof, address proof etc. 

2. Despite repeated Supreme Court orders, Aadhaar is being illegally made 

mandatory by the Delhi government for getting entitlements under the NFSA, 

resulting in a very large number of poor across Delhi being denied their 

subsidised food grains and other benefits. Some members of the household, 

especially young children, are being left out in the list of members on the ration 

card resulting in lower monthly entitlements because of unavailability of 

Aadhaar 

3. Scores of poor and marginalised families are being left out of the NFSA due to 

the exclusion criteria defined by the Delhi government guidelines which state 

that households which have an electricity connection above 2 KW or those that 

own building/land in ‘E’ category colonies in Delhi, are not eligible for 

entitlements under NFSA. […] 

4. Ineffective and lack of time-bound grievance redress mechanism for resolving 

complaints related to NFSA resulting in complaints regarding accessing ration 

entitlements lying unaddressed for several months. […]  

5. A large number of families are not getting [their] ration as they have not 

received their new ration cards, even though the NFSA website shows that their 

card has been approved and that their ration supplies are being sent to the shop. 

(RTF Campaign 2015b, 1–2). 

Aadhaar is just one of the many areas of concerns here. The Delhi government added a new set of criteria 

along with Aadhaar to delineate eligibility for PDS. For example, beneficiaries who own building/land in 

‘E’ category colonies in Delhi faced a peculiar form of marginalization. Colonies in Delhi are divided into 
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eight categories (A, B, C, D, E, F, G, and H) of circle rate121 that is determined by the Municipal Corporation 

of Delhi. The category ‘A’ has the highest circle rate and the category ‘H’ has the lowest. Denial of 

subsidized food grains happened right in the middle of these categories (‘E’). When financial capabilities 

of beneficiary families are evaluated based on binary categories such as being above and below the poverty 

line, people who are in the middle of these categories tend to get lost in the process. Given that these 

beneficiaries were able to secure their PDS benefits before this transition, their marginalization occurred 

because of policy shifts in economic thresholds for being above and below the poverty line in the context 

of owning a building or a plot of land. 

 Similarly, while discussing the issues faced by beneficiaries from households which have an 

electricity connection above 2 KW, Kaavya further elaborated: 

Recently, there have been drives organized by someone in the Delhi government where 

electricians are going to slum areas and replacing the existing electricity meters with 3 

KW meters. It directly corresponds to one of the exclusion criteria for NFSA cards 

where households with more than 2 KW electricity connection are not eligible for the 

new ration cards. It does not matter how much electricity the people living in these 

slums use, what matters is that wattage of the meter itself (Fieldnotes, 20 October 2015).  

Greater wattage of the meter indicates presence of devices that draw more power to function, which by 

extension indicates that the households owning such devices are rich enough to afford them. The kilowatt 

rating of a meter becomes an indirect indicator of the kinds of appliances that a household may use and 

hence, it is used as a metric to evaluate the financial capacity of a household. The very construction of this 

criterion is an effort to abstract evaluation of poverty in terms of the kilowatt rating of meters. As Kaavya 

astutely pointed out the metric of evaluation of electricity should focus on how much electricity is being 

consumed rather than the wattage of the meter. A lot is lost in this simplification, which can further create 

conditions for deliberate marginalization like the one in Kaavya’s story about electricians replacing meters 

 
121 Circle rate is the minimum value at which the sale or transfer of a plot, built-up house, apartment or a commercial 

property can occur.  
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in slum areas. At the same time, keeping Kaavya’s story aside, consumption of electricity may not be a 

good indicator for evaluating poverty because pilfering electricity is a common practice in India (Northeast 

Group LLC 2014). It happens either through a Katiya connection (Kakkar and Mustafa 2013)—a method 

of obtaining an unauthorized power connection through a hooked and extended wire—or by tampering with 

the electrical meter to slow it down or stop it altogether. The wattage of the meter could be considered a 

better indicator for the kinds of appliances that households use. Thus, the work of PDS bureaucrats who 

create and implement eligibility criteria for PDS while trying not to exceed their quota require decisions 

and metrics that create systemic as well as sporadic forms of marginalization. These new criteria further 

complicated seeding Aadhaar with PDS. They have little to do with unique identification, but they are 

attempts at answering who is poor and hence, eligible for PDS. 

 Moving on to discuss Aadhaar, I will begin with the familiar challenge of securing proof of identity 

and address for geographically, socially, and occupationally vulnerable groups. In the appendix to the letter 

the activists wrote to the Special Commissioner, they describe the challenges faced by the transgender 

community with such bureaucratic documents: 

Transgenders live in community settlements called ‘Deras’. They do not have residence 

proof and often do not even have proper proof of legal identity and name as they change 

their name and are known by their female name. One of the groups as part of the 

abhiyaan [campaign], assisted transgenders in filling up applications for food security 

cards, however, the department has refused to accept these applications, citing lack of 

proper address proof and documents related to legal identity. Further, as often 50-100 

transgenders live together in a ‘Dera’, but do not identify themselves as a ‘household’, 

the department is refusing to issue multiple food security cards for the same address for 

each individual (RTF Campaign 2015b, 3). 

The bureaucratic category of a ‘priority household’ for PDS is defined around a BPL family. Since only 

one card is issued per priority household, fitting a ‘Dera’ into this category presents a variety of challenges. 

First, transgender people living in these community houses are not familial relatives. Second, figuring out 
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whether a Dera is eligible for PDS creates the problem of determining the financial capacity of all members 

living in it. Third, the workaround of multiple cards issued at the same address would create a loophole for 

possible leakages wherein multiple ration cards may be issued to the same household. By citing the rules 

of defining a ‘priority household’ and using them as resources to exercise mechanical objectivity (Porter 

1995a), the Delhi PDS bureaucracy was denying welfare to transgender people living in a ‘Dera’. In using 

this solution, the problem of providing welfare to people who need it the most remains unresolved.   

The irony here, of course, is that the PDS bureaucracy is set up to provide targeted care to such 

populations, but bureaucratized care has rules to follow. At one level, the policy decisions for defining these 

eligibility rules engender inevitable forms of marginalization. However, these rules are designed within a 

specific set of constraints. The example of using the wattage of the electricity meter rather than the units of 

electricity consumed illustrates ongoing negotiation over the best practices for targeting BPL populations. 

At another level, these rules circulate as blackboxes to the street-level bureaucracy of PDS that implements 

them within the constraints of limiting the number of beneficiaries to their allocated quota. Here, a 

diffraction of sorts can be observed in practices of meeting quota ranging from deliberate marginalization 

such as changing electricity meters to mechanical marginalization where strict adherence to rules is used as 

a resource to exclude certain beneficiaries and ignore situations where these rules may not contextually 

apply. These levels together illustrate how bureaucratic rules are socially constructed but enact multiple 

realities in their consequences. In sharp contrast to the accounts of bureaucratic care that I have presented 

so far, Ursula Rao narrated her account of how Sanjay, who worked on digitization of PDS records and 

evaluating applications for seeding, navigated these rules: 

Two hours into my first lesson, I had acquainted myself with all the basic rules and I 

now tried to figure out how they were applied. I asked Sanjay the first of many 

questions: pointing to three applications with a load shed of over 2kW, I said: ‘Can you 

not simply reject them and be done with them quickly? They are clearly above the 

permitted cap’. Sanjay slowly shook his head. He told me that I was jumping to 

conclusions without knowing these families’ situations. For instance, an inspector 
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might have found that the house was occupied by several families who together had one 

electricity connection. In that case they had to adjust the electricity consumption figure, 

dividing it by the number of families that shared a connection. Thus a load shed of 3kW 

became 1.5kW in a home with two families. […] Sanjay next explained to me the 

procedure for inspecting addresses. Owning a building in a regular colony (categories 

A to E) is another reason for rejection. Officers drew inferences on the basis of the 

address and, if in doubt, put the application on the inspection pile. Once again, 

inspection of an address removed doubt: living in a formal colony could mean that 

people owned a legal house, or it could mean that a family lived in a humble self-

constructed hut erected by a servant next to a bungalow (Rao 2019, 548).  

Rule following is a practical accomplishment of a bureaucrat and often their personal approach to the 

application of rules determines whether a beneficiary is included or marginalized in a data-driven 

organization of welfare. Rule following, however, is only one among the many constitutive elements of a 

bureaucratic culture. Another equally important aspect is a bureaucracy’s organization around the material 

culture of paper documents (Hull 2012b). Here, imbrication of Aadhaar as a digital intervention in the 

paper-based bureaucracy of PDS created different set of seeding troubles for beneficiaries. 

Data digitization for PDS requires beneficiaries to provide bureaucratic documents proving their 

eligibility for PDS and to certify Aadhaar data of all family members for seeding. Given the uneven 

proliferation of biometric readers and internet connectivity, the bureaucratically preferred way of collecting 

this Aadhaar data is filing photocopies of UIDAI-issued Aadhaar letters. Since PDS entitlements are issued 

on the basis of the number of members in a BPL family (Prachi Mishra 2013), all members are required to 

have Aadhaar numbers. In their letter, the RTF activists have noted the troubles of less than five year old 

children with Aadhaar enrollment and their subsequent removal from Aadhaar-enabled PDS (RTF 

Campaign 2015b). In my fieldtrips with them in the urban slums of Delhi later in November 2015, we 

encountered cases where some members of a family were not enrolled into Aadhaar and post seeding, they 

were removed from the new PDS database. The most common reason was that they were travelling when 
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Aadhaar enrollment camp was organized. This has led to a bureaucratic account of their family with lesser 

number of members on the PDS database reducing the quantity of their entitlement.  

UIDAI relied on India Post for delivery of these Aadhaar letters, but as mentioned in chapter #5, 

the scale of the effort required to distribute these letters was a challenge. Delays in delivery of Aadhaar 

letters were common and a lot of enrollees simply did not receive these letters (Express News Service 2013; 

PTI 2013; Nilekani and Shah 2015). UIDAI resolved this issue by letting enrollees download an e-Aadhaar 

letter using an One Time Password (OTP) sent to their mobile number on record in the Aadhaar database 

(UIDAI 2019d). However, despite containing identical information, at times these e-Aadhaar letters did not 

have the same bureaucratic validity as Aadhaar letters. This unevenness is a result of bureaucratic emphasis 

on verifying the residential address of the enrollee. “The postman is a government employee, and his 

delivery of the letter is considered as an official verification of one’s address” (Nilekani and Shah 2015, 

43). The design team always imagined Aadhaar to be a digital number that allows residents to certify that 

they are who they say they are. The materiality of the number, in the form of a paper letter or a plastic card, 

was simply a starting point for authentication services provided by UIDAI, but they also recognized the 

bureaucratic importance of these material manifestations. While Aadhaar may not have been imagined as 

a material bureaucratic document, its imbrication with Indian bureaucracy turned it into a paper document 

that had an original form.  

For Aadhaar to work as a digital number, not only did the street-level bureaucrats need to have a 

biometric reader connected to internet, but they also needed to change their work practices of placing value 

on materiality of bureaucratic documents. Kairav recounted the following experience to indicate the 

emergent tensions in using Aadhaar as a paper document: 

I went to RTO [Regional Transport Office] for renewal of [driving] license. And [the 

RTO officer] asked, ‘Where is your identity proof?’ […] So, I gave him my Aadhaar 

copy [e-Aadhaar letter]. He asked, ‘Is this original?’ It was not original. There is nothing 

called original. You can print it five times! So, I looked at it and said, ‘This [letter] is 

color… laminated!’ He said, ‘Oh! Okay then it must be original.’ I had printed that on 
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an inkjet printer and laminated it. I was wondering… My God! Is this all it takes to 

verify identity? No wonder it is all fake! You can be anyone. It is all about your 

confidence. Because I was confident, he was also like it must be right (Kairav, Personal 

Communication, 24 September 2015). 

While the e-Aadhaar letter worked for Kairav, it created a different set of challenges for Ganga, who worked 

as a maid in Bangalore. When I first spoke with her about Aadhaar in September 2015, she had been waiting 

for her Aadhaar letter for almost two years. Since her enrollment in 2013, Ganga had made several visits to 

her enrollment agency and had even asked for help from her local Member of Legislative Assembly. Despite 

her efforts, the letter was nowhere to be found. “I don’t know who else to ask. They said that I should check 

in the post office, but which post office? Nobody tells me that” (Ganga, Personal Communication, 21 

September 2015). I tried to resolve this problem by printing her e-Aadhaar letter, but a few days later she 

told me that the printout was not accepted when she tried to seed her Aadhaar number into PDS database. 

“They need the original letter. That letter has a bigger emblem [of the government]! They won’t accept this 

printout” (Ganga, Personal Communication, 23 September 2015). 

Since many residents had not received their Aadhaar letters, welfare bureaucracies started accepting 

plastic Aadhaar cards for seeding. These cards can cost anywhere between ₹ 30 (~50 cents) to ₹ 200 (~$3) 

depending upon the vendor. Color printouts of e-Aadhaar letters also cost anywhere between ₹ 10 (~15 

cents) to ₹ 100 (~$1.5) at cyber cafés. In contrast, the UIDAI has continuously clarified that there is no 

difference between these material manifestations of Aadhaar. Ajay Bhushan Pandey, who was the Director 

General (2015-2016) and later the Chief Executive Officer (2016-2019) of the UIDAI, issued several 

clarification statements to re-affirm the bureaucratic validity of e-Aadhaar letters: the “downloaded 

Aadhaar card printed on ordinary paper is perfectly valid for all uses. If a person has a paper Aadhaar card, 

there is absolutely no need to get his/her Aadhaar card laminated or obtain a plastic Aadhaar card […] by 

paying money” (PIB 2016c). These statements continue to assert that Aadhaar is a digital number. In 

practice, however, the lived experience of Ganga and Kairav tell a different story of how Aadhaar has 

multiple material manifestations in the work of a routinely paper-based Indian bureaucracy. 
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Over the course of my field research, street-level bureaucrats had also slowly started accepting e-

Aadhaar letters. At the same time, Kairav’s anecdote about his use of laminated e-Aadhaar letter suggests 

that the ‘perceived’ agency of certain documents becomes greater in bureaucratic setups if they are 

laminated. Here, lamination and exercise of cultural capital are used to maneuver between the rules of a 

bureaucratic culture that are unevenly applied for different citizens. As my field research went on, plastic 

Aadhaar cards were turning into mundane everyday objects present in wallets and purses of most of my 

respondents. These different material manifestations of Aadhaar offer two insights. First, they account for 

the role of materiality in the appropriation of Aadhaar as a mundane plastic card that fits into a wallet and 

is accepted as a valid proof of identity and address. It is easy to understand why Aadhaar letters were 

bureaucratically preferred over e-Aadhaar letters; they indicate successful verification of an Aadhaar 

enrollee’s address. However, as UIDAI kept insisting that there is no difference between letters and cards 

with Aadhaar information on it, the most convenient material form of Aadhaar in the plastic card became 

the most widely used. These material manifestations are a part of and foreground the diversity in lived 

experiences of the imbrication of existing identification practices with Aadhaar. Second, they show that 

infrastructural change in the workings of bureaucracies has many moving parts with their own pasts and 

futures and these individual futures do not simply align at the same time. Citizens can be grouped together 

in terms of the diverse stages of this asynchronous change. Identifying these groups over time and across 

places and creating new affordances to accommodate them must inform designing for data-driven inclusion.  

The challenges before seeding elicit how Aadhaar itself turned into an eligibility criterion for 

securing PDS entitlements. While RTF activists kept arguing that seeding should not be mandatory as per 

the directives of the Supreme Court, in practice, Aadhaar did become mandatory (by extension) in the 

efforts of the PDS bureaucracy to streamline the last mile delivery, logistics, and supply chain of subsidized 

food grains. The Delhi government officials had mandated the use of Aadhaar for PDS enrollment and there 

was no way around it. As one of the activists further elaborated, “You might resist and show copies of the 

Supreme Court judgement, but, at the end of the day, although your enrollment form may be accepted, the 
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processing of the enrollment form may have unnecessary delays and procedural complications” (Fieldnotes, 

19 November 2015). During the meeting, there were discussions around filing a contempt of court petition; 

however, it only turned into action later as affidavits filed in support of the petitions against Aadhaar in the 

Supreme Court. As Aadhaar became mandatory, its design also conflicted with the everyday work practices 

of PDS bureaucracy. These conflicts not only impacted the ability of beneficiaries to navigate the process 

of securing Aadhaar-enabled PDS entitlements, they also introduced and mandated new work practices for 

street-level bureaucrats. The most salient among them was authentication of beneficiaries using a biometric 

reader before disbursing their entitlements. However, before I move to authentication in the next chapter, I 

present a different set of challenges in navigating the networked logic of Aadhaar’s implementation, which 

emerge after seeding is completed. These challenges became evident as RTF activists tried to map the 

consequences of pilot projects where the Indian government was experimenting with a shift from food-

based subsidies to cash based subsidies in implementing PDS.  

Challenges after Seeding 

When Aadhaar numbers are seeded into other databases, the demographic data on a beneficiary/customer 

in the seeded database may be updated to match their Aadhaar data. Seeding is designed to create 

consistency in demographic data across databases (UIDAI 2014b). For example, in the case of Direct 

Benefits Transfer for cooking gas, Aadhaar numbers were simultaneously seeded into retail database of 

cooking gas customers and their bank accounts to route the cash subsidy into bank accounts of customers 

when they purchased cooking gas at market price. Beneficiaries who lack the digital-literacy competence 

in understanding this networked logic faced significant troubles in securing Aadhaar-based cash subsidies. 

If seeding fails for any reason, their record is also simultaneously at risk of being categorized as duplicate 

entry because it is not seeded with their Aadhaar number. This section deals with complications that may 

arise when seeding is incomplete or creates conditions for circulation of incorrect data on citizens.   
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In chapter #5, I discussed the efforts of Delhi-based Aashraya fieldworkers in enrolling homeless 

people into Aadhaar. They ultimately discontinued their support to the enrollment process because of 

concerns surrounding liability of their fieldworkers in introducing homeless people to the Aadhaar database 

and makeshift entries in the data field for residential address. Chetan from Aashraya explained the potential 

downstream consequences of such makeshift data entries:    

Suppose we put in Aashraya address in South Delhi for a homeless person who lives in 

North Delhi. This is a problem because if, for example, his voter ID is seeded with 

Aadhaar, he would only be eligible to vote for a constituency in South Delhi instead of 

North Delhi. Or worse, this person may not be able to lay any claim on where he lives 

in North Delhi, despite the fact that he has been living there for more than 20 years. He 

could also be potentially excluded from PDS if the ration shop dealer asks him to access 

his ration from South Delhi because his official residential address is there. Address 

matters (Chetan, Personal communication, 23 October 2015)!  

Makeshift entries for residential address can magnify in consequence as the use of Aadhaar as root identity 

expands. The data put together to fit homeless people into demographic data categories of Aadhaar becomes 

the official, bureaucratically established ‘truth’ about them. As this ‘truth’ circulates, it is used to 

accomplish further bureaucratic work. For example, bureaucratic recognition of voting rights or housing 

and land rights depend on residential address as evidence of entitlement. The data on these homeless people 

does not represent their way of life and the circulation of this mismatch creates a cascading problem of 

misrepresentation across databases. Even after procuring an Aadhaar number, the homeless and other 

marginalized groups may encounter new challenges in accessing their rights and entitlements.  

Moreover, seeding Aadhaar numbers to remove duplicate entries from other databases can be 

messy. While feasible for those able to navigate the process of seeding and the networked-logic of Aadhaar-

enabled services, for others, it raises significant and sometimes insurmountable difficulties. These 

challenges and consequences of seeding came out forcefully in a survey conducted by RTF activists to 

between 21 to 27 December 2016 on the impact of the government’s pilot project to transition from food 
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to cash based PDS subsidies in the urban slums of Chandigarh. I actively participated in this quantitative 

survey by conducting around 40 out of a total of 200 interviews conducted by five teams of two. The survey 

was designed to investigate whether the respondents were receiving any cash subsidy since September 2015 

when the shift happened and mapping the change in their food grain consumption patterns because of the 

shift. The shift involved the imbrication of multiple infrastructures: PDS, Aadhaar, and banking. 

Redundancies and duplicate entries in the PDS database were removed by seeding it with the Aadhaar 

numbers of beneficiaries; at the same time, but in a separate process, beneficiaries were also expected to 

seed their Aadhaar numbers into their bank accounts. Once both steps were accomplished, the PDS cash 

subsidy is routed directly to the Aadhaar-enabled bank account of the most elderly woman in the household.  

For some (including many bureaucrats tasked with managing the distribution of PDS benefits) this 

process worked as advertised, instantiating welcome gains in efficiency and access, while there were others 

who fell through the cracks. At the beginning of 2016, the Department of Food and Supplies in Chandigarh 

reported that 24.8% of PDS-eligible families had not received their payments because their Aadhaar 

numbers were not properly seeded in their bank account (Nehra 2016). The situation did not change 

significantly as of March 2017 with an independent study by researchers from University of California, San 

Diego (UCSD) reporting that, “Though official records indicate a transfer failure rate of less than 1%, 

around 20% of beneficiaries report not receiving benefits” (Muralidharan, Niehaus, and Sukhtankar 2017, 

5) after transition to cash based PDS. This represented a significant loss for groups who had previously 

successfully accessed PDS benefits through the old PDS infrastructure of ration cards. Many respondents, 

in the RTF survey, did not understand the steps involved in transition from ration to cash, and had either 

not checked their bank accounts in the four months that the pilot project was running or were looking for 

cash in the wrong bank account. A major finding of this survey was that “only 26 percent [of] families have 

received their cash entitlement at least once between September and December 2015” (Nehra 2016). Most 

respondents who received subsidized food grains were not receiving any cash after the shift.  
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These consequences were brought home in our conversations with Shravan and Rekha, an elderly 

couple who had not received any of their cash entitlements under the new system. “We get by”, Shravan 

said. “But it was easier when we could get rations from the Depo [Fair Price Shop]. What will you do? We 

cannot afford the prices of food in the market, so you cut back on what you eat.” (Sarwan, personal 

communication, 22 December 2015). Rekha went inside her small kitchen and brought out empty canisters 

of food. “These used to be full when the Depo was around, now we have nothing” (Rekha, personal 

communication, 22 December 2015). Another Chandigarh resident “had to stop sending her children to 

school so that they could help in making paper bags at home and earn enough to meet the family’s food 

requirements” (Nehra 2016). Many respondents during this survey expressed a preference for food grains 

instead of cash. When we probed further into their preferences, one of the respondents said:  

People will not tell you this around here, but there is an acute problem of alcoholism in 

this area. Most of the men among these household are drunks and they snatch money 

away from their women to spend it on drinks. If there is ration, at least they would not 

take that ration and sell it in the market to get some money for their drinks. No one 

would ever do that… With cash, the situation is different. Women are worried that they 

would not be able to use the cash for buying food grains at all and it has happened to 

some of them who have received their cash subsidies (Fieldnotes, 15 January 2016). 

When the government subsidizes food grains and sells it at a much lower cost than the market price, PDS 

is focused on food grains. The contract between the state and the citizen is centered on food security and 

food grains becomes the currency in which this contract is implemented. However, when the state offers 

cash subsidies instead of subsidized food grains, the contract is no longer centered on food security. How 

a beneficiary uses cash subsidies becomes an individual prerogative. The contract becomes abstract. It is 

not about food security anymore; it is rather about a certain amount of cash and significant individual 

accountability in rationalizing the use of that cash. The responsibility of food security shifts from the 

government to the beneficiary. Beneficiaries make decisions on whether to use the cash subsidy (when they 

receive it) on food or they use it for any other purpose. It is an invitation to citizens to take ownership of 
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their own ways of life. It is also an instance of the slowly receding accountability of the government towards 

millions of citizens who struggle with their respective socioeconomic and cultural situation on an everyday 

basis. Renana Jhabvala from Self Employed Women’s Association (SEWA), an NGO that has implemented 

two such cash transfer pilot projects in Delhi and Indore, has summarized these consequences poignantly: 

“The burden of transition is falling on the poorest. Those most excluded have the least capacity to approach 

the system. The burden of change should be on the administration” (Seetha 2017).  

These stories foreground the uneven distribution of breakdowns in transitioning from a paper-based 

standard for identification (the ration card) to a digital standard for identification (Aadhaar) in PDS. The 

ability of our respondents in navigating this transition was conditioned upon their ability to manage the 

circulation of their Aadhaar identity, interact with the banking system, file a complaint in cases of non-

receipt of cash subsidy, and use it to ensure food security. This ability actively determined who among 

previous PDS beneficiaries are included or marginalized from cash based PDS. At the same time, despite 

the “non-trivial challenges” in implementation, the beneficiary preference for cash based subsidies over 

food-based subsidies grew from 35% to 65% over the course of the UCSD study between January 2016 to 

March 2017 (Muralidharan, Niehaus, and Sukhtankar 2017). While beneficiaries who received cash 

subsidies were empowered to make choices regarding how to spend their cash subsidy, beneficiaries who 

did not receive subsidies often struggled to make ends meet.   

Digital literacy based competence becomes even more important in situations where the use of 

Aadhaar as an electronic Know Your Customer (e-KYC) document can create complicated issues of user 

consent in sharing data and defining the scope of the use of their data. On 16 December 2017, UIDAI 

temporarily suspended the e-KYC license of Airtel Payments Bank, the first company to receive a payments 

bank license in India (PTI 2017b). Payments bank is a new model of banking conceptualized by the Reserve 

Bank of India (RBI) to provide financial services to small businesses and low-income households. These 

banks are regulated by the RBI and provide free accounts with restricted maximum balance, currently at ₹ 

1,00,000/- (~$1500), and do not provide loans or credit cards (RBI 2014). The model was appropriated by 



 

250 

most major telecom companies in India, such as Jio and Airtel, to diversify their services beyond providing 

mobile services. The reason for Airtel’s temporary suspension was that “a certain amount of Airtel mobile 

subscribers who were receiving LPG [cooking gas] subsidy payments stopped getting them in their existing 

bank accounts and instead started receiving them in their Airtel payment bank accounts – which they had 

no knowledge of creating” (Venkatanarayanan and Lakshmanan 2017). Airtel, in the process of mandating 

Aadhaar numbers for providing its cellular services, was simultaneously using Aadhaar data of its 

customers to open Payments Bank accounts for its mobile subscribers without taking appropriate measures 

to secure their informed consent. The imbrication of these newly created Payments Bank accounts with the 

process of receiving cooking gas subsidies foreground critical challenges in securing user consent in 

circulation of their e-KYC data as well as managing data-driven circulation of cash subsidies. 

Aadhaar numbers are used as financial addresses of beneficiaries in disbursement of cash subsidies. 

The National Payments Corporation of India (NPCI) has created a mapper that links each Aadhaar number 

with a bank account. When Aadhaar numbers are seeded into a bank account, customers have the option of 

linking the seeded bank account with their Aadhaar number in the NPCI mapper. In cases, where customers 

have more than one bank account, the NPCI has specified that, “If two different banks seed the same 

Aadhaar number to the account of the customer in their respective banks and NPCI, the bank seeding with 

the latest mandate date will be mapped in the NPCI mapper and all the subsidies will be routed to that bank 

only” (as cited in Venkatanarayanan and Lakshmanan 2017). This policy, however, does not imply that the 

NPCI mapper is changed every time a bank account is seeded with an Aadhaar number. The NPCI goes on 

to emphasize that, “Under no circumstances [should] the Aadhaar number submitted as a part of KYC be 

seeded in NPCI mapper. The seeding [in the NPCI mapper] should only be subject to explicit request from 

customer for receiving the Aadhaar based payments and also subject to submission of written consent 

(mandate) by the customer” (as cited in Venkatanarayanan and Lakshmanan 2017). Airtel first mandated 

the use of Aadhaar numbers as an e-KYC requirement for its cellular service customers. Then, it went on, 

first, to create Payments Bank accounts as an add-on service with an opt-out option for its customers. “When 
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UIDAI reviewed the Airtel mobile application, it found that when the application is opened, along with the 

welcome message, a pre-ticked consent box is momentarily flashed on the screen which states ‘Upgrade or 

create my Airtel Payment Bank wallet using existing Airtel mobile KYC’” (PTI 2017b). After creating 

these bank accounts, Airtel also seeded these bank accounts into the NPCI mapper linking it with their 

customers’ Aadhaar numbers without their knowledge or informed consent (PTI 2017b).  

As a cascading result of these forced connections, cooking gas subsidies of beneficiaries were 

routed into their Airtel Payments Bank accounts and the bank collected “Rs 190 crore [~$29.3 million] 

worth of [subsidy] deposits” (Venkatanarayanan and Lakshmanan 2017). Since the bank had total deposits 

“worth Rs 224.03 crore [~$34.5 million] as of September 2017”, these subsidy deposits were “nearly 85%” 

of the total deposits (Venkatanarayanan and Lakshmanan 2017). Such problems are not just limited to 

cooking gas subsidies; issues of blocked, delayed, rejected, and diverted payments have also emerged in 

other welfare schemes that involve Direct Benefits Transfer (DBT) through Aadhaar numbers such as old 

age pensions and disbursement of wages under the National Rural Employment Guarantee Act. RTF 

activists, thus, have begun to advocate for an audit of the entire Aadhaar-based DBT system (Drèze 2018).  

The stories of Airtel Payments Bank and fraud committed by the gas agency operator in the earlier 

section of this chapter share a lot of similarities. Both examples illustrate consequences of circulation of 

incorrect data on beneficiaries without their consent for Aadhaar-enabled welfare services, but on different 

scales. Just in terms of the money involved, while the gas agency operator made about ₹ 2 lacs (~$3,000), 

Airtel Payments Bank made about 10,000 times more at ₹ 190 crores (~$29.3 million) by manipulating 

circulation of data on beneficiaries after seeding. The process of moving from knowing a person to 

recognizing them as a citizen/customer within the ecosystem of Aadhaar-enabled welfare services involves 

multiple mediations by humans as well as machines. Regulating these mediations is slowly emerging as a 

major concern in managing circulation of Aadhaar numbers. For example, “NPCI isn’t a regulator and its 

directions don’t come with the statutory force of law like the Reserve Bank of India (RBI). In other words, 

it can easily be ignored by the Indian banking system in general and the Airtel Payment Bank in particular” 
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(Venkatanarayanan and Lakshmanan 2017). While NPCI may specify strict guidelines for processes of 

updating the NPCI mapper, it does not have the statutory authority to enforce them.  

Unethical practices around circulation of Aadhaar numbers become even more difficult to deter in 

the absence of a robust legal framework around data governance in India (Rao and Greenleaf 2013). As 

Srikanth Lakshmanan, a data governance activist, has argued:  

There is a compelling need for an independent regulator (Payments Regulatory Board) 

and an independent digital auditor (preferably a constitutional authority) overseeing and 

auditing all critical payment and banking infrastructure operated by government, banks 

and non-banking financial corporations (NBFCs). In the absence of these institutions 

and processes being put in place, we are at the mercy of rogue actors in unaccountable 

private institutions who have the means to perform fraud/benami transactions without 

being detected (Lakshmanan 2017).  

Lakshmanan argues for a range of administrative and policy fixes to regulate digital technologies for 

building ‘data-rich’ India. The government’s legislative and judicial branches will have to fix a new solution 

to the thorny problem of prescribing the balance between not-knowing-enough and knowing-too-much 

about citizens and regulate the processes of securing informed consent and protecting citizen data.    

Furthermore, since such practices are diffused and distributed, the difficulty in ascribing 

accountability when things go wrong corresponds directly with the scale of their consequences. While it is 

clear that the gas agency operator was committing fraud, during the probe conducted by Airtel Payments 

Bank after the suspension of their e-KYC license, “it was observed that some of the [Airtel] retailers that 

were also acting as designated banking points had not informed customers about savings account opening 

and direct benefit transfer (DBT) receipts in an upfront manner” (Aulakh 2018). Repeat offenders among 

these retailers were removed from the Airtel service outlet network and their number had already reached 

a thousand by the end of December 2017 (Aulakh 2018). However, these measures do not address the larger 

systemic problems that created the conditions of possibility for such unethical practices. They neither deal 

with the problem of securing informed consent from users who may not be digitally-literate or completely 
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understand the consequences of sharing their data nor do they address the lack of an “available infrastructure 

for an Aadhaar holder to choose where their subsidies are deposited” (Lakshmanan 2017). The NPCI 

addressed these issues, to some extent, by issuing new guidelines as administrative fixes for the consent 

form to change the link between Aadhaar and bank account numbers on their mapper (NPCI 2018). These 

guidelines stipulate that customers must provide their existing bank account linked to their Aadhaar number 

to update the mapper with new bank account information. This administrative fix, a rather simple one, in 

the design of the consent form and the process of updating the NPCI mapper, is intuitive in hindsight. 

However, it captures the challenges of managing data circulation through Aadhaar in the absence of a larger 

policy fix (for example, a statute to establish a constitutional authority to regulate and audit data circulation).  

Emerging Cultures of Data Circulation through Aadhaar 

Cultures of circulation are created and animated by the cultural forms that circulate 

through them, including—critically—the abstract nature of the forms that underwrite 

and propel the process of circulation itself. The circulation of such forms […] always 

presupposes the existence of their respective interpretive communities, with their own 

forms of interpretation and evaluation. These interpretive communities determine lines 

of interpretation, found institutions, and set boundaries based principally on their own 

internal dynamics (Lee and LiPuma 2002, 192). 

My stories of seeding showcase the cascading impact of an emerging culture of data circulation through 

Aadhaar in securing claims to welfare services. For beneficiaries able to manage this circulation, provide 

informed consent, and understand the networked-logic of this culture, Aadhaar-enabled services provided 

new efficiencies and securities in last mile delivery of welfare entitlements. For others who are not so 

digitally competent, this circulation restricted their ability to make claims to welfare, despite eligibility. 

Circulation became a trap for them, effectively suspending or removing a fundamental and relied upon 

entitlement of citizenship. On one hand, while it is expected that challenges in enrollment will subsequently 

exacerbate seeding troubles, the complications in my stories of the messy imbrication of databases for 

Aadhaar, social welfare, and banking services showcase how disambiguation and translation of beneficiary 
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data across these databases can further complicate the invisible work of beneficiaries who previously were 

able to interact with these services individually. This messiness produced a networked set of breakdowns 

that are differentially distributed, deepening and amplifying the effects of data-driven marginalization and 

messy workarounds during enrollment. On the other hand, the challenges for street-level bureaucracy before 

seeding are also a lot more complicated than simply adding a new column of data for Aadhaar numbers in 

databases of welfare services. Seeding came with its own bureaucratic rules for enforcing new eligibility 

criteria for targeting PDS beneficiaries. Moreover, the digital nature of Aadhaar created challenges not only 

for the material culture of Indian bureaucracy, but also for the legal landscape of regulating circulation of 

citizen data. These challenges will only exacerbate without legal measures for data privacy and protection.   

While enrollment is the initial condition for turning a citizen into a data subject, seeding determines 

the scale and scope of data subjecthood in the emerging culture of data circulation through Aadhaar. 

Although consent to data sharing was informally mandated during enrollment (as I illustrated in chapter 

#5), citizens still had the option of choosing which services they seed their Aadhaar numbers into. However, 

this choice has also been limited in matters of accessing welfare services after the passage of the Aadhaar 

Act. Citizens can either choose to forgo their entitlements or provide their Aadhaar numbers to continue 

receiving them. Low-income citizens often do not have a choice but to seed their Aadhaar numbers. This 

state of affairs is not unique to India; rather low-income communities are increasingly being subject to new 

conditions for accessing welfare and expansive dataveillance across the globe (Alston 2019; Eubanks 2017; 

Madden et al. 2017). Philip Alston, the Special Rapporteur on extreme poverty and human rights has further 

observed in his report on the digital welfare state to the United Nations that, “fraud in the welfare state is 

often the result of confusion, complexity and the inability to correct the resulting errors. But by deliberately 

using the power of new technologies to identify fraud or violations of ‘conditionalities’ imposed on 

beneficiaries, governments are likely to find inconsistencies that they can hold against claimants” (Alston 

2019, para 61). My field stories on seeding resonate with his observation; they are rife with instances of 

how lack of digital-literacy-based competence in navigating Aadhaar-enabled services produces conditions 
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of exclusion from welfare services. While arguments can be made that a transition to data-driven practices 

is economical and efficient, the deliberate or inadvertent lack of transparency in the setting up and use of 

Aadhaar data further exacerbate the struggles of the poor in claiming welfare.  

For Aadhaar to work as an identification infrastructure, it is not only necessary to create data 

records on every Indian resident, it is equally important for every Indian resident to be able to claim their 

identity through Aadhaar in state-citizen interactions. Their ability to claim their identity relies on the 

abstract form of their Aadhaar records122 and the emerging culture of data circulation underwritten and 

propelled by Aadhaar.123 Public and private services using Aadhaar have determined their own rules of 

engaging with this culture. They have their own eligibility criteria and rules for networked memberships 

such that services interacting with each other require residents to seed their Aadhaar numbers in each of 

their individual databases. For example, to receive Direct Benefits Transfer payments, residents are not 

only required to seed their Aadhaar number with welfare services, but also with their bank accounts. These 

criteria and rules are slowly becoming the new conditions for claiming citizenship rights in India. Data 

circulation through Aadhaar, thus, becomes the foundation of networked services that presuppose the 

possibility of uniquely identifying beneficiaries. In the absence of a policy fix to regulate the terms of 

reference for these networked services, the line between legitimate participation and illegitimate 

manipulation in Aadhaar-based data circulation is blurry and a recurrent source of controversies.   

While the culture of data circulation and the networked services associated with it are sustained by 

communities of practice (various state bureaucracies and private companies) that interpret and evaluate 

citizen data as organizational and economic resource, civil society groups such as the RTF activists have 

 
122 See chapter #4 where I argued that seeding is an in-between process of mapping abstractions; it maps data records 

on Aadhaar with data records on other databases. 
123 I use cultures of data circulation here for two reasons. First, Aadhaar is designed as an initial step towards building 

a data-rich India where production and management of citizen data have economic value in and of themselves (DHNS 

2015). Second, data systems that underlie the circulation of data have been around for a long time in India. The success 

of the Indian software industry is built on its expertise in these systems (Athreye 2005; N. Kumar 2001). It is with 

Aadhaar’s focus on enculturation of data circulation in everyday practices of residents that the struggles I illustrated 

become salient to understanding emerging conditions of data-driven marginalization in claiming Indian citizenship. 
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built their own countercultural narrative around this circulation. Their argument is a rather simple one: 

Aadhaar can uniquely identify a person; it cannot determine whether that person is poor or not. “Linking” 

Aadhaar with welfare schemes only complicates the process of claiming welfare rather than resolving it. 

They are not against unique identification; they are against the use of unique identification to target specific 

beneficiaries in matters of accessing welfare. Welfare, for them, should be universal. These activists have 

tracked the use of Aadhaar in welfare services and often they are the first in identifying ‘seamful spaces’ 

(Vertesi 2014b) in the circulation of Aadhaar data. By ‘seamful spaces,’ I mean the interstitial spaces 

between the infrastructure of government services that are networked together through Aadhaar. These 

services do not overlap completely creating new forms of struggle for citizens in claiming welfare in 

navigating the gaps between them. The RTF activists have been voicing concerns over these struggles that 

disproportionately impact the poor. They offer the counterbalance to the optimistic metanarrative around 

achieving development goals through circulation of Aadhaar-based citizen data. 

Data records of beneficiaries who did not provide their Aadhaar numbers for seeding are often 

treated as ‘duplicate’ entries in the seeded database. This categorization is designed to efface even rightful 

claims to welfare services because otherwise the bureaucratic problem of cleaning databases of duplicate/ 

ghost entries will persist. Creating a new bureaucratic category of ‘unique’ beneficiaries has simultaneously 

created its inverse—‘duplicate’ beneficiaries—in Aadhaar-enabled welfare services. I explore this dynamic 

through my field accounts of authentication in the next chapter. Authentication is perhaps the kernel of 

Aadhaar’s purpose: enabling the Indian state to verify that its residents are who they say they are. Data 

circulation initiates Aadhaar-enabled services but these services rely on interpreting authentication data on 

beneficiaries to streamline last mile delivery and supply chain of service distribution. Cultures of data 

circulation are only held together through practices of interpreting data; these cultures are built on the 

assumption of correspondence between data subjects and their data records. Thus, I will attend to the 

practices of interpreting data that sustain, and on occasions, sever the relationship between the lives of data 

subjects and their data records in the next chapter.  
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#7: Authentication: Verifying Uniqueness124 

 

Figure 3: Poster illustrating various ways in which a Fair Price Shop owner could potentially make it 

difficult to claim welfare (RTF Campaign n.d.)  

 
124 Parts of this chapter have been borrowed from Singh, Ranjit. 2020. “‘The Living Dead’: Orphaning in Aadhaar-

based Distribution of Welfare Pensions in Rajasthan.” PUBLIC 30 (60): 92–104. 

https://doi.org/10.1386/public_00008_7 and Singh, Ranjit, and Steven J. Jackson. (Under Review). “Seeing Like an 

Infrastructure: Low-Resolution Citizens in the Aadhaar Identification Project.” Information and Organization.  

 

https://doi.org/10.1386/public_00008_7
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On the surface there is the idea that building a computer database simply improves 

quality [of service], reduces corruption, and so on and so forth. What people do not 

point out and discuss very openly is where the locus of power and decision-making 

authority is in the system. A village accountant may be corrupt, but a village accountant 

also has the power to be helpful. If you remove his authority on the basis of corruption, 

you have also removed his authority to be helpful.  

Essentially all of these things, computer-based projects, are an attempt to say in the 

name of corruption, remove authority to the state level. It does not remove corruption 

at the state level. […] Corruption is centralized, and power is moved up to a higher 

level and away from the lower levels. […] For example, in the biometric system, we 

recognized the fact that people would have problems with biometrics, and they would 

need someone to, therefore, intervene and say […] that, ‘This is just a technology 

problem, it is not a case of fraud.’ Now those people [who can make such decisions] 

are being further and further removed from the people who need help. […] Local guy 

does not have the authority to say that, ‘I will solve this for you.’ It moves to a central 

authority who is so far removed from the fellow facing the problem to care. […] On the 

one hand, you have a technology solution, which is not perfect. No technology is ever 

going to be perfect. You cannot blame a technology for that. That is how technology is. 

[On the other hand,] what bothers me more is the locus of power shifting away from 

the place where power is required.  

Unfortunately, Aadhaar means both these things. It is a technology solution that will be 

flawed because all technology is flawed, and people find ways to deal with it. But, the 

second part of Aadhaar, which is an overload on the meaning is, for the central 

government, it is a massive power grab (Manu reflecting on his participation in pilot 

project of a state government to implement a biometrics-based solution for PDS 

disbursement before the pan-India efforts for Aadhaar-based PDS had even begun, 

personal conversation, 21 October 2016, emphasis added).   
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This chapter begins with two different viewpoints on the role of street-level bureaucrats involved in 

Aadhaar-based PDS. On one hand, RTF activists point to possible ways in which corruption will continue 

to manifest in accessing PDS entitlements. If Fair Price Shop (FPS) owners are corrupt, then Aadhaar can 

do little to mitigate access-related challenges of PDS beneficiaries. FPS owners could point to rejection of 

authentication requests and infrastructural issues (no electricity or internet); they could provide only half 

the entitlements after successful authentication or even force beneficiaries to perform authentication 

without providing any PDS entitlements. On the other hand, Manu points out how Aadhaar may limit the 

ability of FPS owners to be helpful in situations when authentication does not work because delivery of 

subsidized food grains is increasingly tied to successful authentication. The decision-making authority is 

shifted away from the ground and towards higher levels of welfare bureaucracy, which is far removed from 

everyday interactions with PDS beneficiaries. These viewpoints present diametrically opposite perspectives 

on the agency of FPS owners in Aadhaar-based PDS. One assumes that they are corrupt and exercise a lot 

of power in delivering welfare, the other assumes that they are helpful, but have limited agency in Aadhaar-

based disbursement of welfare. However, in either case, authentication exacerbates challenges in the 

delivery of welfare entitlements rather than helping to resolve them. The question here is not which of these 

perspectives is a more accurate representation of the street-level experience of authentication. FPS owners 

can be corrupt and helpful at the same time depending on their relationship with different PDS beneficiaries. 

The question worth investigating is: how does authentication change the lived experience of the last mile 

delivery of welfare entitlements and how to map these changes? What implications do these changes have 

for emerging conditions of data-driven marginality in India? 

The final barrier in accessing welfare services confronting citizens is the challenge of effective 

authentication. After enrollment, resident data is stored in the Aadhaar database, and it can be checked 

against various calls for service or ‘authentication’. Authenticating their Aadhaar identity every month is 

challenging for many beneficiaries of Aadhaar-based PDS. There are five types of authentications 

supported by the UIDAI, where demographic information, mobile number, and biometric information are 
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used individually or collectively to verify a beneficiary’s identity depending upon the level of security 

expected or required (UIDAI 2011a). For example, Type 1 authentication, the least secure, involves an 

authenticating agent, such as an FPS owner, comparing demographic data provided by the beneficiary with 

their demographic data stored in the Aadhaar database. Type 2 authentication relies solely on a One-Time-

Password (OTP) sent to the mobile number provided during enrollment.125 The remaining three types (Type 

3, 4, and 5) use biometric data, combined with demographic data and OTPs. 

From a design perspective, practices of authentication should rely on a resident’s body to verify 

their identity. In a conversation on the possible future(s) embedded in Aadhaar, Kairav described one such 

ideal case for authentication: “Imagine going to an airport and the police officer simply takes an impression 

of your best finger with a reader, matches it your Aadhaar, and you’re done! No need for the extra hassle 

of carrying IDs. You are who you are, rather than what a piece of paper says about who you are” (Kairav, 

Personal Communication, 24 September 2015). Using fingerprint readers is the preferred mechanism for 

authentication. However, in practice, authentication has not worked seamlessly. For example, while 

enrollment requires a combination of fingerprints and iris scans for unique identification126, authentication 

relies mostly on fingerprints creating barriers for citizen groups such as manual laborers and the elderly.  

Authentication lies at the very heart of any identification infrastructure. It is the process that brings 

together the efforts of registering and circulating data-driven identities of people (as data subjects) in the 

administration of any service. Frances Saunders, a journalist, and a historian, sums up the dynamics of 

authentication in the production of a form of personal identity, which she conceptualizes as “verified self”:  

an identity, formed through and confirmed by identification, that is attested to be ‘true’. 

You can’t function in the world without it: you can’t open a bank account, get a credit 

card or national insurance number, or a driving licence, or access to your email and 

social media accounts, or a passport or visa, or points on your reward card. You can’t 

 
125 Mobile number, however, is an optional field for enrollment. 
126 As discussed in chapter #4, iris scans were added to enrollment to achieve higher degree of accuracy and confidence 

level in deduplication of data records of manual laborers.   
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have your tonsils removed without it. You can’t die without it. Whether you’re 

conscious of it or not, whether you like it or not, the verified self is the governing 

calculus of your life, the spectrum on which you, as an individual, are plotted from 

cradle to grave. […] The verified self becomes a perpetual confession in which your 

body and mind are testifying for you without you even realising it (Saunders 2016). 

Verified self is an accumulation of “socially significant and codifiable information” (Saunders 2016) on 

the individual identity of data subjects that can be used to confirm that they are who they say they are. The 

verified self of citizens is practically actualized when they authenticate themselves to access government 

services or are tracked through formal mechanisms used to account for their interaction with such services. 

The verified self of a citizen, thus, resides in their data records in practices of data-driven state governance.     

Imagine a database as a table with prescribed columns of data attributes that define the scope of 

information required for each row. A row is then a collection of information on these attributes representing 

a real-world entity. In any database designed to ease practices of state governance, this entity represents an 

aspect of the verified self of a citizen. Citizens get represented—to and by the state—through these data 

records. Such data records have social lives of their own (J. Bates, Lin, and Goodale 2016). They are 

collected, administered, materially (re)produced (for example, as a plastic Aadhaar card), circulated, used, 

and enacted over time and across places for a variety of purposes. A driving license not only represents a 

person’s ability to drive but is also a proof of citizen identification and permits access to a variety of 

government services. These records are shaped by human work and the organization of data-driven 

governance and shape the lives of citizens as data subjects. As I had argued in the Prologue, citizens—in 

imagined seamless digital mediations of their relationships with the state—are expected to competently 

manage their data records and efficiently represent themselves to the state (Nilekani and Shah 2015). 

Importantly, however, neither of these digital mediations are seamless (Dourish and Bell 2011), nor are 

citizens uniformly competent in managing their records (R. Singh and Jackson 2017). Such digital 

mediations in practice are deeply entangled with citizens’ lives and their data records. In narrating my field 
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stories on authentication, I focus on these entangled mediations to illustrate how data-driven marginality is 

produced in citizens’ interactions with the street-level bureaucracy to claim welfare.  

I discussed the concept of ‘torque’ (Bowker and Star 1999) as an analytic resource to map the lived 

experiences of people who struggle at the margins of infrastructures in the preceding chapters. Torque is 

the lived experience of misalignment between an individual and their data records. In attempting to resolve 

such misalignment, administrative processes lead to the emergence of “residual categories,” typically 

represented by the choice of “none of the above” (Star and Bowker 2007). Residual categories doubly 

silence people at the margins of a data infrastructure. They render such people invisible to the so-called 

“normal” categories of data infrastructures and produce accounts that do not represent individual identities 

and social histories. Susan Leigh Star, in her later work, called such uncategorizable people at the margins 

who end up into residual categories “orphans of infrastructure” (Star quoted in Light 2007, 7). She outlined 

several ways whereby people may find themselves as residual127: they may not be known to a system; they 

may fall into two or more categories when only a single choice is permitted; they may fall outside the 

representational scope of a classification system; they may not be believed by data clerks or data clerks do 

not perform their data entry competently. While her focus was on enrollment, authentication produces its 

own conditions of residuality when people are unable claim their verified self despite enrollment.  

  I have already outlined some of these challenges in the previous chapter on seeding. Seeding, after 

all, requires authentication. The struggles of people in accessing their UIDAI-issued Aadhaar letters to 

authenticate their identity for seeding are illustrative examples of experiences of residuality in Aadhaar-

based services. In this chapter, I dive deeper into challenges of claiming one’s verified self. Unquestionably, 

data infrastructures manifest binaries. Infrastructuring solutions to complex problems simultaneously 

produces orphans who face these problems and yet struggle to meet their solutions. If some data subjects 

can leverage data infrastructures to achieve their goals, arguably, there are others who cannot. Often, 

 
127 People may, of course, deliberately opt out in opposition to a data infrastructure. However, my focus here is on 

people who wish to or must opt in.  
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representations of data subjects who are unable to leverage data infrastructures are erased by placing them 

in residual categories. Infrastructuring, thus, also produces residual categories. Residuality, however, is not 

a given; it remains fluid and in flux, as infrastructuring unfolds over time and across places. In this chapter, 

I map the dynamics of this residuality emergent in the mutual shaping of the work of both bureaucrats and 

citizens in administering data records and claiming access to welfare services, respectively.  

 The rest of the chapter is divided into four sections. In the first section, I discuss the organizational 

ecosystem of authentication. I continue with elaborating on my field experiences with RTF activists as they 

came together to map the uneven and distributed challenges of authentication in accessing PDS entitlements 

in the second section. Next, I narrate an unexpected turn in my field research in the third section, when a 

discussion among RTF activists shifted my attention to the story of the “living dead” in Aadhaar-based 

distribution of welfare pensions in Rajasthan. In the final section, I discuss data-driven marginality as a 

process and explore its fluidity in practices of infrastructuring.    

Organizing for Authentication 

Authentication is the process of making a claim to an Aadhaar record. It is “the process by which the 

Aadhaar number along with demographic information or biometric information of an individual is 

submitted to the Central Identities Data Repository [or the Aadhaar database] for its verification and such 

Repository verifies the correctness, or the lack thereof, on the basis of information available with it” (UIDAI 

2016b, 54). In other words, it is the process of proving that a data subject is who they say they are by 

matching the details they provide with the details stored about them in the Aadhaar database. Authentication 

is accomplished through an ecosystem of public and private organizations that serve as Authentication 

Service Agencies (ASAs) or Authentication User Agencies (AUAs). While ASA has a secured leased line 

connectivity with the Aadhaar database compliant with the UIDAI’s standards and specifications (UIDAI 

2019a), AUAs make authentication calls through ASAs to provide identity verification services to residents 

(UIDAI 2019f). Figure 4 illustrates the flow of a routine authentication request.  
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Figure 4: Information flow and stakeholders involved in Aadhaar Authentication (borrowed from R. 

Abraham et al. 2017, 11) 

This operating model illustrates continuation of ecosystems thinking128 in the design of authentication. In 

an interview, Dakshin, a member of the design team, explained how authentication could help prevent fraud 

using an example of students taking exams:  

There are so many instances around India where somebody else is taking the exam on 

the behalf of the student. So, here the attempt is that a supervisor can simply authenticate 

a student’s identity by using a biometric reader and comparing it with the Aadhaar 

number that the student provided. If it matches, then you know that the student is 

actually the person who is supposed to be taking the exam (Dakshin, Personal 

Communication, 29 September 2015). 

From an operational perspective, the exam supervisor’s request for authenticating the student is routed 

through an AUA to an ASA, which interacts with the Aadhaar database to confirm if the student’s 

fingerprint matches the fingerprint on their Aadhaar record. The result of this query is routed back from 

ASA to AUA to finally inform the supervisor if the student is who they claim to be.  

 
128 See chapter #4 for further details on how ecosystems thinking underlies the organization hourglass of Aadhaar. 
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The Aadhaar Authentication Framework (UIDAI 2011a) documents five types of user 

authentications. Table 4 summarizes these authentication offerings: 

Offering Description Authentication Attributes 

Type 1 The AUAs can use UIDAI’s authentication services to match 

demographic details of residents (name, address, date of birth, etc.) 

on its database with demographic details on the Aadhaar database. 

This allows AUA to periodically check whether such details on its 

own database are still valid or for removing duplicate entries from 

its database. Matching demographic data is the least secure form 

of authentication, but it can be used by any service’s trusted 

personnel to authenticate residents prior to any transaction with 

them. 

Any single/combination of the 

following attributes: 

1. Name 

2. Address 

3. Date of Birth 

Type 2 Authentication is based on One-Time-Password (OTP) sent to a 

resident’s registered mobile phone. Using OTPs is useful in 

situations when using biometrics-based authentication is difficult 

or not practical. 

1. One-time-password (OTP) 

Type 3 Authentication is based on either the resident’s fingerprints or iris 

scans. 

1. Either fingerprints or iris  

Type 4 Authentication is based on two factors: using either fingerprints or 

iris scans of residents and OTP sent to their mobile phones. This 

method provides a higher degree of authentication assurance. 

1. Either fingerprints or iris 

and 

2. OTP 

Type 5 Authentication is based on three factors: using fingerprints and iris 

scans of residents, and OTP sent to their mobile phones. This 

method provides the highest degree of authentication assurance. 

1. Fingerprints 

2. Iris and 

3. OTP 

Note: Any of the demographic attributes may also be used along with the required data for any authentication type.  

Table 4: A typology of Aadhaar authentication offerings (UIDAI 2011a) 

These different types of authentication requests are processed by the UIDAI for two kinds of responses.  

First is a Yes/No response, which is a binary answer to whether the data provided matches with the data on 

record for any authentication request. Second is a e-KYC response, which not only authenticates a resident’s 

identity, but also includes demographic details on the resident as stored in the Aadhaar database. UIDAI 

further specified that the data attributes used during authentication correspond to the three factors usually 

used to uniquely identify a person (UIDAI 2011a): 

1. What they know: Secret information a person uniquely possesses (such as their data of birth and 

residential address or a password). 
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2. What they have: Information a person is uniquely given (such as an OTP or a smart card). 

3. Who they are: Information ascribed to a person as unique identifiers (such as their biometric data, 

e.g., fingerprints and iris patterns or their signatures).  

These factors provide differing levels of data security. ‘What they know’ may be subject to constant 

changes, updates, and possible security breaches. Someone else may impersonate a person by simply 

gaining access to what they know. ‘What they have’ offers a higher level of security because it could be 

made contingent on a time span for which uniquely identifying information remains valid for a transaction. 

Impersonation, while possible, requires access to something in the person’s possession such as their mobile 

phone for OTP. Finally, UIDAI describes ‘who they are’ as “something the user individually is or does” 

(UIDAI 2011a, 9). The attribution of biometric information to something a person individually is reifies 

their unique digital identity as a manifestation of their body. A person does not have a unique body, rather 

a person is a unique body. Nobody else is the same body.  

Capturing an aspect of this body becomes the foundation of ensuring uniqueness of their data record 

and simultaneously a resource to claim this record. “Aadhaar is a permanent and non-revocable identity as 

opposed to currently existing identity systems which are based on local, revocable credentials. Hence, 

AUAs are encouraged to use Aadhaar Authentication in conjunction with the AUA’s existing authentication 

process so as to strengthen their authentication process” (UIDAI 2011a, 4). While there are stories of 

cloning fingerprints (Aman Sethi 2017) and arguments on unreliability of biometrics as a resource to 

uniquely identify a person (Jonnalagadda 2017), UIDAI has consistently promoted and practically 

established the relative strength of data security in biometrics-based transactions when compared to other 

transactions by framing the biometric details of people as indicators of ‘who they are’ (UIDAI 2011a).  

 Making up the key stakeholders in the organizational ecosystem of authentication, ASAs and AUAs 

have specific functions. While ASAs interact with the Aadhaar database, AUAs interact with residents. 

Together they are the intermediaries between the Aadhaar database and its enrollees. Simultaneously, these 
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organizations also connect the UIDAI and other public and private organizations that are seeding Aadhaar 

numbers into their respective databases for their own service delivery. Thus, specifying how Aadhaar data 

is transmitted by and stored at ASAs and AUAs becomes an essential aspect of maintaining the Aadhaar 

ecosystem as a zero-knowledge system.129 Table 5 provides an overview of the key stakeholders, their roles, 

and their data management practices in authentication: 

Organization Role Data Management Practices 

UIDAI The UIDAI regulates and oversees the 

authentication ecosystem. It owns the 

Aadhaar database against which calls for 

authentication are made. It offers two kinds 

of responses: Yes/No and e-KYC 

authentication. It not only defines the 

workflows and software APIs required for 

streamlining authentication, but also 

provides specifications and certifications for 

authentication devices.  

UIDAI stores: 

1. Aadhaar data of residents 

2. Process metadata130 on authentication 

requests  

3. Authentication history* of a resident for a 

specified period regulated by the Aadhaar 

Act. 

The UIDAI does not store business and 

technical metadata on authentication requests. 

Authentication 

Service Agency 

(ASA) 

ASAs enter into an agreement with the 

UIDAI to establish a secured leased line to 

the Aadhaar database. They, in turn, offer 

authentication services to AUAs and 

transmit authentication requests and 

responses between AUAs and the Aadhaar 

database. ASAs must follow the 

specifications and standards laid down by 

the UIDAI for offering their services.  

ASAs store logs of authentication transactions 

processed by it, which contain: 

1. Identity of requesting entity** 

2. Parameters of authentication request and 

response 

for a specified period regulated by the Aadhaar 

Act. 

ASAs do not store any personally identifiable 

data on residents or device identity-related 

data.  

Authentication 

User Agencies 

(AUAs) and Sub-

AUAs. 

AUAs constitute a part of requesting entities, 

which are organizations that interface with 

residents and use authentication to enable 

their own services. AUAs can only receive 

Yes/No responses to authentication requests. 

They must enter into a formal agreement 

with the UIDAI and one or more ASAs to 

use the authentication facility. Sub-AUAs 

are subordinate organizations that leverage 

an AUA’s services for submitting their own 

AUAs store logs of authentication transactions 

processed by it, which contain: 

1. Aadhaar number of the resident 

2. Parameters of authentication request and 

response  

3. Record of disclosure of information (such 

as the purpose of authentication) to and 

consent of the resident. 

for a specified period regulated by the Aadhaar 

Act. 

 
129 See chapter #4 for details on how Aadhaar operates as a zero-knowledge system to minimize the potential of 

surveillance in its operationalization.   
130 See chapter #3 for a discussion on UIDAI’s arguments for storing process metadata in the Supreme Court 

proceedings on PILs against Aadhaar.  
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authentication requests. For example, a state 

government may act as an AUA with various 

state-level bureaucracies acting as Sub-

AUAs.   

AUAs do not store any core biometric data on 

residents.  

e-KYC User 

Agencies (KUAs) 

and Sub-KUAs 

KUAs for all practical purposes have the 

same role and responsibilities as AUAs with 

one distinction. KUAs can also receive 

demographic data (for e-KYC) on residents 

in response to authentication requests.  

KUAs are mandated to follow the same data 

management practices as AUAs, but they can 

store and share e-KYC data on residents with 

their consent.  

* Authentication history includes the time of authentication, identity of the requesting entity, and the UIDAI’s 

response. 

** Requesting entity is any agency (such as AUA and KUA) or person that submits a resident’s Aadhaar number 

and biometric or demographic data to the Aadhaar database for authentication.  

Table 5: Organizational Ecosystem of Aadhaar Authentication (UIDAI 2011a; 2019a) 

As of July 2020, the authentication ecosystem has 30 ASAs, 226 AUAs, and 196 KUAs (UIDAI n.d.). The 

organizational design of authentication ensures that no participating organization, including the UIDAI, has 

a panoptic view of a resident’s use of their Aadhaar number. Since ASAs and AUAs serve authentication 

requests coming from diverse organizations, the authentication trail of a resident remains distributed across 

these agencies. Furthermore, the distributed storage ensures that every participating organization only has 

access to data necessary for processing and transmitting authentication requests and responses at their end. 

Citizen data remains in distributed silos. A complete view and cross domain analysis of a resident’s 

Aadhaar-based transactions is difficult, if not impossible, to achieve, especially, without their consent, 

additional large-scale investment in infrastructure for data collation, and supplemental procedures 

established by law (UIDAI 2014b). 

  The UIDAI has not set substantial eligibility criteria for public organizations to become an ASA 

(UIDAI 2019b). Government organizations, including entities that the UIDAI deems to be of national 

importance, do not have to meet any financial or technical requirements to become an ASA. Private 

organizations, however, need to have an annual turnover of at least ₹ 100 crores (~$13 million). They should 

either be a telecom or network service provider with pan-India network connectivity for data transmission 
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and atleast “100 MLPS131 Points of Presence (PoP)132 across all states” (UIDAI 2019b, 22). AUAs and 

KUAs can also become ASAs, if they meet the authentication transactions criteria set periodically by the 

UIDAI. All ASAs in preproduction stage are required to pay a license fee of ₹ 10 lakh (~$13,000) valid for 

a period of three months (UIDAI 2019b, 110). In live or production stage, they are required to pay a license 

fee of ₹ 1 crore (~$130,000) valid for a period of two years (UIDAI 2019b, 110).  

 The UIDAI’s eligibility criteria for AUAs is more detailed. It lists three categories for organizations 

who can apply to become an AUA: (Category 1) Government organizations; (Category 2) Regulated service 

providers such as banks and telecom companies; and (Category 3) Other entities, which involve other 

private companies, not-for-profit organizations, and academic institutions (UIDAI 2019b, 19–20). While 

organizations falling in Category 1 and 2 have no financial requirements, Category 3 organizations need to 

have “paid up capital of minimum ₹ 1 crore [~$130,000] or annual turnover of minimum ₹ 5 crore 

[~$660,000] during the last financial year” (UIDAI 2019b, 20–21). The technical requirements for 

organizations in all categories are similar: their servers should be in India; their backend infrastructure 

should be capable of processing at least 1 lakh (100 thousand) authentication transactions per month; and 

they should have appropriate data privacy and security measures. For Category 3 organizations, there is an 

additional technical requirement of being operational for at least one year before becoming an AUA (UIDAI 

2019b, 20–21). AUAs can become KUAs too with no additional requirements for Category 1 and 2 

organizations. Category 3 organizations are required to meet the authentication transaction criteria set 

periodically by the UIDAI. The license fee for all AUAs in preproduction stage is ₹ 5 lakh (~$6,600) valid 

for a period of three months (UIDAI 2019b, 110). When they go live, they are required to pay a license fee 

of ₹ 20 lakh (~$26,000) valid for a period of two years (UIDAI 2019b, 110).  

 
131 Multi-protocol label switching (MLPS) is a routing technique in telecommunications networks to ensure 

consistency in network latency for real-time web applications.   
132 A Point of Presence (POP) interfaces between communicating entities, e.g., an internet POP is a local access point 

that allows connection to the internet through an internet service provider.   
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 As of April 2019, the UIDAI charges ₹ 20 (~26 cents) for every successful e-KYC authentication 

response and  ₹ 5 (~6 cents) for every successful Yes/No authentication response (UIDAI 2019b, 113). 

These charges, however, are not applied to government entities and the postal department. Additionally, 

the UIDAI notes that if the Aadhaar database does not provide an authentication response within 10 

seconds, the transaction will not be charged. ASAs and AUAs normally add a nominal additional fee to the 

UIDAI’s authentication charges when providing their services downstream. While these charges are low in 

value, the profitability of participating in this ecosystem relies on the volume of Aadhaar authentication 

transactions. As of July 2020, the Aadhaar Dashboard reports that it has processed more than 43 billion 

Yes/No authentication requests and more than 8 billion e-KYC authentication requests (UIDAI n.d.). The 

success of authentication’s business model is further used to orient banks to support high-volume, low-

value, and low-cost financial transactions in efforts to formalize India’s formal economy.  

On one hand, authentication has worked for many residents, including me. I experienced no 

troubles in authenticating my identity using Aadhaar to secure a mobile phone number at a service center 

of a telecom company in South Delhi. The operator took an impression of my thumbprint on a fingerprint 

reader and completed my e-KYC process in about five minutes. On the other hand, it has been challenging 

for other residents. These challenges range from infrastructural issues such as lack of network connectivity 

and electricity to the lack of digital literacy in navigating the networked logic of Aadhaar’s implementation 

and mismanaged accounts of failed authentication transactions. In the sections that follow, I narrate the 

dynamics of these challenges as I followed RTF activists in mapping the impact of Aadhaar on distribution 

of welfare benefits, especially PDS.   

Residuality in Aadhaar-based PDS 

I met Sita in the first All-Hands meeting of RTF activists I attended on 18 November 2015.133 She is founder 

of an NGO, which works on issues concerning women empowerment in the slums of East Delhi. I asked 

 
133 See chapter #6 for a more detailed account of this meeting.  
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her if she would be open to giving me an interview on issues concerning Aadhaar in the areas where she 

worked. She suggested that while she would be happy to talk with me, it would be better if I heard it from 

the people living in these slums themselves and asked me to join her in her meetings at three different places 

in East Delhi on 23 and 24 November 2015. So, on 23 November 2015, I reached a locality called Purani 

Mitti in East Delhi after about an hour of travel from South Delhi, where I lived with Xantho and his flat 

mates. After reaching the Metro station where I was supposed to alight, I called Sita and asked for more 

directions. She sent one of her co-workers, Ganesh, to pick me up.  

With Ganesh leading the way, we went deeper into the locality through narrow streets that 

crisscrossed in no apparent order. There were people all around. Living in poorly built congested spaces 

with limited ventilation and light. The houses were made of brick with brick roofs; they were small, but 

they were not completely dilapidated buildings. As we made our way through the streets to reach the house 

where the meeting was supposed to happen, there was a moment when Ganesh could not remember the 

street where the house was. The different houses merged into an endless stretch of doors, some half open, 

and others closed. Through the doors, you could peep into lifeworlds of people: making food, sleeping, 

running a small little Kirana (grocery) shop, working on a sewing machine, carpentering, and working with 

metal to make kitchen utilities. Finally, Ganesh stopped at one of these doors. A little girl sitting there. 

Ganesh asked her if Sita’s meeting is supposed to happen here. She said, “Yes!” enthusiastically; she asked 

us to come inside. Sita was sitting on one side on a chair and the rest of the women were sitting on the floor. 

She took over as we joined the meeting and asked the women if they had any Aadhaar-related grievances.  

 I met Juniya in this meeting. She was sitting in one of the other corners waiting patiently for her 

turn. While there were women who spoke quite a lot, sometimes even out of turn much to Sita’s chagrin, 

Juniya did not say much. Finally, Sita asked her to talk about her troubles. She turned to me and asked for 

my help in figuring out what happened with the enrollment of her two children. Both were enrolled at a 

camp six months ago but had not received their Aadhaar letters by post. When I tried to download e-Aadhaar 

letters of her children, I realized that the mobile number that she had provided during their enrollment was 
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not the number that she had with her. Juniya’s case is not unique; I narrated similar troubles in the 

enrollment story of Satish in chapter #5. Many women in this meeting did not keep track of the mobile 

numbers they provided during enrollment. As Sita explained, “Whenever I take a number from them, within 

months, I cannot reach them on that number. It is so difficult to keep a track of the number that they currently 

have and is working” (Sita, personal communication, 23 November 2015). The reasons for this change 

ranged from stolen/lost/damaged phones to unaffordable roaming rates and non-payment of phone bills. 

I explained to Juniya the need for a stable mobile number for the purpose of Aadhaar authentication 

and that it was possible to update mobile numbers for her children in the Aadhaar database. All she had to 

do was to visit a permanent Aadhaar enrollment center. She told me that her encounters with Aadhaar’s 

implementation had only been through enrollment camps. She was assured that her children’s Aadhaar 

letters would be delivered to her address. Since their letters had not arrived, she had not been able to seed 

their Aadhaar numbers into her family’s PDS record. She asked me for the address of one of these 

permanent enrollment centers. I also asked the group if they knew about permanent enrollment centers. 

None of them, except the RTF activists, knew about them. They had not considered updating their mobile 

numbers until I explained various types of authentication to them. Mobile numbers were explicitly optional 

during enrollment and many did not provide them (nor in all cases have them), many enrollees failing to 

receive their Aadhaar letters were unable to obtain them online as well. With an overwhelming focus on 

biometrics, the other authentication types have received lesser attention in the popular imagination of 

Aadhaar. Furthermore, since PDS entitlements are issued based on the number of family members, every 

member is required to have an Aadhaar number. If Aadhaar numbers of some family members are not 

seeded into the PDS database, much like in Juniya’s case, then these families have lesser number of 

members to feed on PDS records, which also reduces the quantity of their entitlement.        

After these meetings, I offered to volunteer for surveys organized by RTF activists and eventually 

became a part of their team, which was investigating implementation of cash based PDS in Chandigarh.134 

 
134 I elaborate on my experiences of conducting this survey on cash based PDS in chapter #6. 
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Authentication was also increasingly becoming necessary to avail PDS benefits. Apart from cash-based 

PDS pilot projects, many states governments such as Delhi, Andhra Pradesh, and Rajasthan were seeding 

Aadhaar numbers into the PDS database with plans of distributing ration after authenticating beneficiaries 

using electronic Point of Sale (e-POS) machines with fingerprint readers (Yadav 2016b; Scroll Staff 2015; 

PIB 2017d). This transition to fingerprint-based authentication was challenging for PDS bureaucracies. 

Even in Andhra Pradesh, where experiments with biometrics have been ongoing since 2006 (Muralidharan, 

Niehaus, and Sukhtankar 2013), a government survey in May 2015 reported that fingerprints for a majority 

of beneficiaries in a given district didn’t match during authentication (SSAAT Team 2015). In another 

district, more than half of the beneficiaries reported that they were allowed to collect their ration manually 

without Aadhaar authentication, because the ration dealer “did not did not have good knowledge of using 

the POS machine” (SSAAT Team 2015, 6). Along similar lines, Anumeha Yadav, a journalist, reported 

ordeals of Hanja Devi, a 68-year-old woman, to illustrate “teething problems” in deploying authentication 

in Rajasthan (Yadav 2016c):  

Hanja Devi […] needs a stick to walk. She trekked four kilometres to the ration shop 

from her village Karanpura for the third time in three days [in late March] to buy 35 

kilos of wheat at Rs 2 [3 cents] a kilo. […]  

The machine had recognised the fingerprints on her pale weathered hands in February, 

but it failed to do so on that day. She first put her thumb, and after that got rejected, her 

index finger. Both times a pre-recorded voice rang out: Aap ka Aadhaar sahi nahi hai. 

Your Aadhaar is incorrect. […] The older villagers in the queue sounded exasperated 

with the repeated Aadhaar authentication errors. ‘We have tried with one, two, all ten 

fingers,’ said a man in his 50s. ‘Bas naarh daalni baaki hai. Should we put our necks 

also into the device?’ 

That day too, Hanja Devi went back without any foodgrain (Yadav 2016c, emphasis in 

original) 
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Such stories were occasionally reported in the news media when I returned to Bengaluru for my second 

round of fieldwork in July 2016. Almost immediately, I received an email from Kaavya about RTF activists 

conducting a National Food Security Act (NFSA) Review on 26 and 27 July 2016 in Delhi. Talking about 

this All-Hands meeting, she said, “I am sure lot of Aadhaar stories will come up. Much confusion on the 

ground still on this. Rajasthan is one of the states where now this is being taken up. Delhi the other” 

(Kaavya, email communication, 18 July 2016). I packed my bags and moved to Delhi to attend this meeting.  

 Organized in a big auditorium, the NFSA review had RTF activists gathered from all parts of India. 

Characteristic of most RTF Campaign meetings, the two-day event was again organized around a variety 

of agendas ranging from maternity entitlements and rural healthcare to PDS and rural employment. RTF 

activists from different states were given the stage for about 15 to 20 minutes to narrate the challenges in 

availing welfare schemes in their respective states. The RTF activist from Rajasthan took his opportunity 

to speak at length about struggles with authentication in getting PDS entitlements. When he began talking 

about electronic Point of Sale (e-POS) machines, he was asked to explain what these machines were because 

many in the audience still did not know about them. The activist explained the purpose of the machine and 

then went on to narrate the following anecdotes:  

The tribal areas of Rajasthan are very hilly. How would you get network there? Let me 

give you an example. The Fair Price Shop is in the middle of one of these villages in 

the hills. The ration is there; the shop owner is there; the POS machine is there; and so, 

the villagers went there. When the villagers put their thumbs on this machine, it did not 

work. There was no network. The shop owner decided that the network problems were 

happening because they are in a valley, so he decided to hike up a hill to look for 

network. The villagers followed him around with their ration cards to find network on 

top of the hill. Once they found network, they put their thumbs on the machine again.  

[At this moment, the activist was interrupted with a question: What about the elderly 

and the disabled?] 
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The elderly and the disabled, of course, cannot walk up a hill. They remain excluded. 

By chance, if they are successful with authentication, they go down to the shop later 

and collect their ration (RTF activist narrating troubles with authentication in Rajasthan 

at the NFSA review meeting, 26 July 2016).  

Beneficiaries were not the only ones struggling with authentication, the FPS owners also had their fair share 

of troubles. As the activist continued: 

In a Fair Price Shop close to Udaipur, 500 people came to the shop every day of the 

week. The machine did not work. The shop owner was worried; people were also 

worried. The shop owner started sleep talking, ‘Please wait! Your request is in process.’ 

He kept sleep talking like this for a couple of days. His family members started to 

wonder whether he had gone mad. He was taken to a mental hospital later. What kind 

of setup is this? Everyone is worried and no one is getting ration (RTF activist narrating 

troubles with authentication in Rajasthan at the NFSA review meeting, 26 July 2016). 

Beneficiaries and FPS owners both had their own struggles with changes in mechanisms of authentication. 

In situations when authenticating beneficiaries is problematic, they are either sent home without ration or 

they are given ration without authentication. Critics of Aadhaar-based PDS argue that such practices open 

up the possibility of incorrectly counting legitimate beneficiaries as “fakes or duplicates” (Scroll Staff 

2015). Since beneficiaries prove their uniqueness through authentication every time they avail their 

entitlements, a pattern of failed/absent authentications may result in a bureaucratic rendering of these 

beneficiaries as either duplicate entries in Aadhaar-based PDS database or as beneficiaries who have 

forsaken their entitlements over time.  

The Delhi government, for instance, has insisted that every PDS beneficiary get an Aadhaar number 

since 2013 (Bhatnagar 2018a). It ran a pilot project in early 2016 to test the feasibility of using e-POS 

machines in 42 ration shops. During the NFSA review meeting, a Delhi-based RTF activist, explained how 

the problem of accounting for duplicates emerged in these pilot projects: 
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They capture data in three columns. The first column contains people who came to the 

ration shop, their biometrics matched, and they got their ration. The second column 

contains people who came to the ration shop, but their biometrics did not match, 

therefore, they did not get any ration. And the third column contains people who never 

came to the shop. Since January [2016], we have data of all 42 shops [using e-POS 

machines in Delhi] and there is a 0% error rate [in authentications], meaning that in 

column two, there is not a single entry. Even UIDAI claims that there is 5% error rate 

in authentications. When we pointed this out to the Department [of Food Supplies] and 

asked why you are not populating [the second] column, they […] said we know there is 

a problem in the software and we only capture these two data [in first and third column]. 

Now they plan to cancel the ration cards of beneficiaries who have not come to the shop 

to claim their benefits at all between the months of January and July [2016] because 

clearly they are not invested in coming to the shop. Whereas the reality is that they are 

going to the shop, but their biometrics are not registered. So, this becomes another way 

of throwing people out of the food security net (RTF activist narrating troubles with 

authentication in Delhi at the NFSA review meeting, 26 July 2016). 

Filling column two requires differentiating between true negatives (fraudulent person trying to authenticate 

against Aadhaar number of rightful beneficiaries) and false negatives (failure to authenticate rightful 

beneficiaries due to reasons such as bad internet connectivity and absence of distinct fingerprints). Since 

this work remains unaccounted in the system’s design, rightful beneficiaries whose fingerprints do not 

match were put in the third column, labeled as people who never came to the shop. Rendered invisible, such 

beneficiaries are now being removed from Aadhaar-based PDS in Delhi. 

Anjali Bharadwaj of Satark Nagrik Sangathan and the RTF Campaign recounted that by the end of 

this pilot project, “only about 20 shops [out of 42] remained” because e-POS machines were not working 

in others and “so the pilot failed miserably” (Bhatnagar 2018b). Despite protests of RTF activists, e-POS 

machines were made mandatory in all Delhi-based ration shops in January 2017. Within a month of 

completely switching to e-POS system to deliver ration in January 2018, breakdowns emerged excluding 

more than 100,000 beneficiaries (Bhatnagar 2018a). A study conducted by researchers from Indian School 

of Business (ISB) noted that the Delhi e-POS system encountered frequent breakdowns because of outdated 
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PDS servers. “Days with relatively higher number of authentication attempts were marred by frequent 

disconnection of e-POS devices from the state PDS server. These devices had to be frequently restarted; 

sometimes there is delayed or no response from the server, resulting in decreased efficiency of ration shops” 

(Vandana 2018). The problem, thus the study argues, is not with Aadhaar, but with servers of Delhi’s PDS 

bureaucracy acting as an AUA/Sub-AUA. However, these PDS servers have, in turn, made Aadhaar 

authentication difficult for Delhi-based PDS beneficiaries. In the distribution of its implementation across 

organizations, authentication is only as reliable as the weakest link in the network.  

The Delhi government withdrew the system within three months “as ration was allegedly issued to 

several fake cardholders and genuine beneficiaries were unable to avail the facility due to biometric 

authentication failure, poor internet connectivity,” etc. (A. K. Mishra 2019). As an alternative, the state 

government has advocated doorstep delivery of rations using e-POS machines as a new mechanism to 

distribute PDS benefits (Bhatnagar 2018b; A. K. Mishra 2019). Despite the challenges in individual states 

like Delhi, the central government has continued to invest in distributing welfare through e-POS machines; 

“in 13 states, the percentage of food grain distribution through biometric authentication is above 90%” (A. 

K. Mishra 2019). Unpacking this high accuracy in the context of how the Delhi-based RTF activist 

described one of the processes of achieving it raises questions around how the e-POS system accounts for 

beneficiaries who came to the shop, but their biometrics did not match. If beneficiaries are removed based 

on the interpretation of their records as ‘duplicates’ or of ‘beneficiaries who have forsaken their 

entitlements’, the e-POS system ultimately will only record transactions of beneficiaries for whom Aadhaar 

authentication works reflecting, by extension, high accuracy.   

I was a part of many such discussions among RTF activists where such anecdotes were abundant. 

In the early years when Aadhaar was only being used sporadically in PDS distribution (between 2015 and 

2017), RTF activists began with attempts to map how food consumption patterns of PDS beneficiaries had 

changed because of Aadhaar. For example, the survey on cash based PDS in Chandigarh in December 2015 

was organized around questions for mapping what the beneficiaries used to eat before the switch to cash 
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subsidies and what they did after. In response, respondents often said that they did not remember what they 

were eating before the switch. On occasions showed us empty canisters of food grains, which used to be 

full before the switch. Quantifying the impact of the shift in consumption patterns was a difficult problem 

(Fieldnotes, 15 January 2016). The activists’ approach changed after news broke about a girl, Santoshi 

Kumari, who died of starvation in Jharkhand on 28 September 2017 because her family did not have an 

Aadhaar-based ration card (Johari 2017). They started building a record of starvation deaths reported in the 

news media and/or verified by their own teams on a Google document (RTF Campaign 2019a).  

On Santoshi Kumari’s first death anniversary, they organized a Twitter campaign with 

#BhookhKiBaat135 and published Table 6 with an annual account of instances of starvation deaths since 

authentication became mandatory. Their publication available on their Google group, further stated that: 

In a healthy democracy, hunger deaths would make headlines and become a matter of 

debate and action. Some of the cases reported here did receive some attention, but even 

those did not lead to the sort of sustained pressure that would force the government to 

do what it takes to prevent hunger deaths. […] Despite growing evidence of the counter-

productive role of ABBA [Aadhaar-Based Biometric Authentication] in the PDS, the 

central government persists in its determination to make it compulsory across the 

country (RTF Campaign 2018a). 

 Year Number of reported hunger 

deaths 

Aadhaar-related 

deaths 

Aadhaar in PDS/pension? 

2015 7 0 No 

2016 7 2 Some states 

2017 14 11 Yes 

2018 28 14 Yes 

“Out of 42 hunger deaths in 2017 and 2018, a large majority (25) were related to Aadhaar. […] Common reasons 

include losing one’s ration card or pension for lack of Aadhaar linking, and failure of Aadhaar-based biometric 

authentication (ABBA), which is compulsory – for practical purposes – in several states” (RTF Campaign 2018a). 

Table 6: Number of starvation deaths because of Aadhaar-based biometric authentication in PDS (RTF 

Campaign 2018a) 

 
135 Hindi for ‘conversations on hunger’. URL: https://twitter.com/hashtag/BhookhKiBaat  

https://twitter.com/hashtag/BhookhKiBaat
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The number of starvation deaths became a quantifiable metric to measure the tragedies in failures of 

authentication. While the struggles with authentication are multi-faceted, documenting them as objective 

evidence of failure required further effort in establishing a trail of verification. The activists organized many 

fact-finding missions in different states to document authentication troubles and emerging cases of 

starvation deaths. They even filed a Right to Information (RTI) application on 3 May 2019 to the 

Department of Food & Public Distribution inquiring about the number of starvation deaths reported 

between May 2014 and April 2019 (RTF Campaign 2019b). The department promptly replied on 8 May 

2019 stating that, “No State or UT Government has reported any incidence of starvation death so far” (RTF 

Campaign 2019b). Their struggle for the Indian state’s recognition of the dire consequences of failures in 

authentication will continue.  

The “Living Dead” 

The RTF Campaign organizes a national convention every two years to discuss emerging issues and access 

challenges in the implementation of the government’s welfare schemes. Their sixth national convention 

was organized between 23 and 25 September 2016 in Ranchi, Jharkhand, while I was in the middle of the 

second round of my fieldwork. Since it is the largest gathering of activists involved in the campaign, it 

provided an excellent opportunity to engage with RTF activists from all over the country and further probe 

the diversity of challenges in Aadhaar-based distribution of welfare. So, I travelled to Ranchi to attend this 

convention. It was a hot, humid, overcast day on 24 September 2016. RTF activists came together for the 

second day of their convention. Gathered in a school classroom for a workshop addressing the use of 

technology to exclude beneficiaries, a group of RTF activists discussed the challenges of using Aadhaar to 

distribute social welfare. I thought this workshop would be an opportunity to explore the troubles of using 

biometric readers to authenticate PDS beneficiaries. But what followed was unexpected. Leading the 

workshop, Jatin, a Right to Information (RTI) activist, narrated a story of his visit to a village in Rajasthan. 

He was conducting public hearings on welfare pensions and announced the names of pensioners who had 

been declared dead on Aadhaar-based pension records. To his surprise, many of those declared dead raised 
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their hands in this meeting. They were alive, and their confusion was palpable. “Why were these people 

declared dead?” Jatin asked the bureaucrats in-charge of managing these pension records. They admitted, 

“it was operator’s mistake.” The classroom went silent. Jatin concluded, “Pensioners are alive, but 

computers say that they are dead” (Jatin, communication during the workshop, 24 September 2016)! 

 In this section, I will analyze this story of becoming the “living dead” to explore processes that 

sever relationships between the lives of data subjects and their data records. I will follow the bureaucratic 

transition involved in using Aadhaar to distribute welfare pensions to the elderly, widowed, and disabled 

under the National Social Assistance Programme (NSAP) in Rajasthan. During this transition, procedural 

changes surrounding pension disbursement and to data columns of beneficiary records created new types 

of citizens who were declared “dead” or “duplicates.” In mapping this transition, I describe how data-driven 

marginality emerges from the mutual shaping of the lives of data subjects and of their data records.  

Launched in 1995, NSAP involves a set of social security pension schemes funded by the central 

government of India. The three schemes discussed during the workshop were pension schemes for the 

elderly, that began in 1995, and pension schemes for the widowed and the disabled, launched in 2009. These 

schemes involve transfer of funds from central to state governments, which distribute welfare pensions to 

the “destitute having little or no regular means of subsistence from his/her own sources of income or through 

financial support from family members or other sources.” (Ministry of Rural Development n.d., 2). At the 

central level, the Ministry of Rural Development distributes funds to states. States define their own 

eligibility criteria for “destitution” and have flexibility in implementing these schemes through any of its 

departments. In Rajasthan, the state government’s Social Justice and Empowerment Department (SJED) 

administers these schemes along with additional state social security schemes for the same populations. 

Together these central and state schemes are called Social Security Pension Scheme (SSPS). Under SSPS, 

pensioners of age 75 and above receive ₹ 1000 (~$14) per month. Pensioners below age of 75 receive ₹ 750 

(~$10.50). Disabled pensioners in all categories receive ₹ 750 (~$10.50) per month (SJED n.d.). 
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Data must be collected before it can ever be used to govern. In the case of Aadhaar, data represents 

only enrolled residents, who must initially prove that they are eligible for pension under the state 

government’s definition and criteria of “destitution” for Indian citizens. Once this is proven, their data is 

recorded on SPSS databases. The following criterion exemplifies how challenges in securing a data record 

on welfare databases can engender residuality. In most states, persons with disabilities are eligible for 

pension when they produce a doctor’s certificate verifying that their capacity to make a living is reduced 

by at least 40% because of their disability. However, how does one mathematically evaluate the impact of 

a disability on a person’s capacity to earn a living? RTF activists discussed this conundrum at length during 

the convention. Scholars have also noted how “criteria such as the loss of or inability to use one or more 

limb, blindness in both eyes, etc. are used in practice” (P. V. Dutta 2008). Paras, an RTF activist leading 

the workshop along with Jatin, told the story of a disabled pensioner from a small village in Telangana who 

stopped receiving his pension:  

Earlier he used to receive pension on time. Recently, during my field visit, he told me 

that he stopped receiving it from the past six months. Despite making complaints, he 

had no idea what happened. Later, we found out that the [Telangana] government has 

changed the eligibility criteria for disability pensions. To prove eligibility, applicants 

must go to a hospital and obtain a computerized receipt measuring the extent of their 

incapacitation. […] To what extent is a person disabled? A machine will evaluate this. 

I don’t know what doctors do in this process. […] When we talked with administrators 

about how he used to receive pension earlier and has a certificate from a government 

doctor saying that he is more than 40% disabled, they said, ‘We don’t know whether 

the government doctor was correct or wrong, but the computer does not say that he is.’ 

[…] We must stop this blind belief in technology (Paras, communication during the 

workshop, 24 September 2016).   

While this story is unclear on how the machine evaluated the pensioner’s disability, this story points to a 

movement of trust from the paper-based certificate issued to them by a government doctor to the evaluation 

made by a ready-to-hand machine. It is also classic case of exercising mechanical objectivity (Porter 1995b) 

— a form of objectivity embedded in rule-following — in bureaucratic work. However, I wish to draw 
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attention to what happened to the data record of this excluded pensioner. Initially, his record adequately 

represented him in the process of receiving pension. Following the change in eligibility criteria, it was 

marked as requiring additional documents (the computerized receipt). He was unable to secure this 

computerized receipt and his record became defunct. While his disability had never changed, the data 

record pertaining to his disability had. The consequences of this change began with the pensioner no longer 

receiving his pension. These pensions are often a major subsistence resource for pensioners. Changes in 

pension records can have cascading impact on their life chances. 

 On 1 January 2013, the central government launched the Direct Benefits Transfer (DBT) 

programme to simplify the flow of funds and accurately target beneficiaries (DBT 2020). Within this 

scheme, Aadhaar numbers of beneficiaries are seeded to their welfare database records. At the same time, 

beneficiaries are expected to seed their Aadhaar numbers to their bank accounts. Benefits are transferred 

directly from the central government into Aadhaar-based bank accounts of beneficiaries. The Aadhaar 

number acts as the financial address of beneficiaries, while the lists of beneficiaries are maintained by the 

state governments. Even the activists are not entirely against this change. Ashok, an RTI activist who works 

in Rajasthan, said: 

From the government’s perspective, the use of bank accounts makes sense. Before 

DBT, pensions were sent to beneficiaries through money orders. Now, there were many 

cases, where either the postman would not deliver the money order for months and then, 

bring all the money orders together, so that they could ask for a bribe before handing 

over the pension or they would not give the beneficiary the whole amount and keep 

some money as delivery charges or something else.  

There was this other case in a village where we work. When the postman came to deliver 

the pension, the beneficiary’s son informed him that his father had passed away a week 

ago. Now, six months later, the son came to us and asked for help in figuring out 

whether his father’s pension was cancelled or not. He just wanted to double-check 

because all he had done was to inform the postman that his father had passed away. 

When we checked his father’s pension account, it was still active, and the postman was 
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basically just collecting the money order. There are also cases when the family does not 

inform the government regarding the death of the beneficiary. Logistical problems are 

quite pervasive and DBT could potentially solve some of them. It removes the postman 

as an intermediary and allows for a more seamless check on whether the beneficiary is 

alive or dead. Every time authentication happens, it is also evidence that the beneficiary 

is alive. 

However, DBT brings its own problems. Authentication is not working for a large 

proportion of the elderly population and there are other infrastructural deficiencies. For 

example, there are more post offices than banks in remote areas. If a post office is a 

kilometer away, banks are sometimes 20 to 30 kms. away. So, the government keeps 

talking about setting up banking correspondents who will deliver banking services at 

your doorstep in rural areas. This solution brings the problem back to square one. You 

are just replacing the postman with the banking correspondent (Fieldnotes, 25 

September 2015).   

In Rajasthan, pensions were digitally delivered prior to the implementation of DBT. In 2011, the 

government launched the Online Social Security Pension System, Rajasthan (RAJSSP)—a web-based 

solution to facilitate and maintain pensioner information, verification of pensioners, sanctioning of pension, 

and disbursement of pension payments. It also eased the processes of printing money orders and generating 

electronic money orders. A report on RAJSSP prepared by the Center for Innovations in Public Systems 

(CIPS) has noted that:  

the cost of delivering services in the earlier system included the manpower cost 

involved in repetitive non-value added services and in writing money orders in 

thousands. […] Electronic data exchange with banks and post offices, instead of bulky 

money orders, also saves cost of printing the money orders. Besides, printing of money 

orders save lots of time when compared to writing with hands (CIPS 2016).  

The report further notes that identification of beneficiaries and data collection was assigned to street-level 

bureaucrats: the Patwari (the local land records officer) and Tehsildar (the local tax inspector). This became 

a task they performed in addition to their respective work.  
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In February 2015, the state government issued a circular instructing local bureaucracies to start 

working towards Aadhaar-based pension delivery in Rajasthan (Bhamashah Yojana 2016). A journalist 

named Anumeha Yadav reported on this development in the Rajsamand district of Rajasthan, stating its 

enrollment process required beneficiaries to provide their Aadhaar-based bank account, Aadhaar, and 

Bhamashah numbers136 (Yadav 2016d). Quoting Prakash Shirshat, the Block Development Officer of the 

area, she documented troubles during data collection: 

In many instances, people did not have all three. […] Even those who did, had errors. 

[…] Their address, age were wrongly listed. […] We could not have done the ‘seeding’ 

ourselves, so we got the e-Mitra137 to do it. […] These operators made errors and fed in 

wrong data, and this was then ‘frozen’ against the beneficiaries’ names. Since 

everything was being done in English, it was harder to keep a check on spelling errors 

as well (Shirshat quoted in Yadav 2016d). 

Before this process could be completed and the errors rectified, the Social Justice and Empowerment 

Department (SJED) switched to DBT in October 2015 and pensions were directed to Aadhaar-based bank 

accounts of beneficiaries. The errors in data collection had a cascading effect. Pension payments did not 

reach “lakhs [100 thousands] of beneficiaries. On March 8 [2016], six months later, with lakhs in payments 

lying uncollected, the Finance Department issued instructions to ‘stop pensions immediately in case of 

pensioners who had not been located and physically verified’” (Yadav 2016d). 

Following these orders, SJED temporarily revoked the pension of about one million out of 

approximately 6.8 million beneficiaries. Out of these one million beneficiaries, the pensions of 

approximately 757 thousand beneficiaries were later cancelled on a variety of grounds (Correspondent 

 
136 Bhamashah Yojana was started by Rajasthan government in 2008 to register citizens in financial inclusion 

initiatives. The scheme started before the central government launched Aadhaar. Enrolling into Rajasthan government 

projects requires citizens to provide both Aadhaar and Bhamashah numbers. The state bureaucracy uses both numbers 

as financial addresses of welfare beneficiaries.      
137 Hindi for ‘e-Friend’. Common Service Centers that facilitate digital delivery of government services are called e-

Mitras in Hindi.  
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2016; HTC 2016). A local Rajasthan newspaper, provides the following list of reasons for these cancelled 

pension accounts:  

Reason for cancelling pension account Number of pensioners affected 

The beneficiary is dead 295,194 

The beneficiary is a duplicate 172,758 

Inadequate documentary proof of eligibility 744 

The beneficiary is ineligible 64 

Based on age as an eligibility criterion 13,015 

Based on income as an eligibility criterion 7,934 

Other 238,502 

Central Government employee 25,977 

Widow re-marriage 3,047 

State Government employee 3,191 

Total 757,462 

Table 7: Reasons for cancelling pension accounts (Correspondent 2016) 

Noticeably, there are emergent forms of residual categories in these listed reasons. Apart from the classic 

category of “other,” the categories of “dead” and “duplicate” produce new forms of data-driven 

marginality for beneficiaries who are neither dead nor duplicated. An innate distance develops when 

representing a person through data records. Citizens become data subjects and occupy a limited role in the 

processing of their data records across various bureaucratic realms. Equally, exercising judgments about 

data records is not necessarily easy for bureaucrats. The deeper a bureaucrat is buried in a dataset, the harder 

it becomes to imagine a reality outside it. Declaring a data subject “dead,” for example, is easier to do 

within a data record than in person. Data collection and the verification of beneficiary records is and remains 

an arduous task.  

 In the process of reverifying the records of these one million pensioners, errors in data records 

collected by “local e-governance service providers whose only qualification is to be high school graduates” 

(Yadav 2016d) magnified in scope and impact:  
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Officials now admit that pensioners were wrongly declared as dead or as duplicate 

entries because door-to-door verification was not done at all. 

 ‘[Local government staff] were instructed to go door to door, but they had no vehicles,’ 

said an official. ‘Some took a lift from someone, some simply asked the neighbours and 

did not meet the family or the pensioner directly.’ 

He added: ‘Even if these staff could not find the pensioner, they were required to submit 

why the pension by beneficiaries had not been collected for six to nine months. Most 

chose one of two options, recording the person as having died, or migrated’ (Yadav 

2016d).  

When RTI activists started collecting the records of so-called “dead” pensioners from government offices, 

traveling around villages in Rajasthan to confirm pensioners’ mortality, pensioners began protesting the 

incorrect recategorization of their data records. This story made national news headlines (K. Arora and 

Thomas 2016; Iqbal 2016a). To create public awareness on this issue, RTI activists created a document 

with photos of declared dead pensioners (Figure 5). The state government promised to investigate, and 

pensioners slowly started receiving their pensions again (Thomas 2016; Iqbal 2016b). Ultimately, the 

government reinstated 500,000 beneficiaries whose pensions were cancelled (Yadav 2018, 49). 

After pensions were reinstated, Jatin described a new challenge: “now when you check the 

pensioner portal for information on who is receiving pension and who is not, the government has removed 

the column that contains information about why the pension was discontinued. It just tells you that pension 

has been discontinued” (Jatin, communication during workshop, 24 September 2016). Situating the absent 

column as a new challenge for RTI, Jatin went on to ask, “Why can’t we see that column anymore? If it is 

a social welfare program, I as a citizen have as much right to know about its implementation as the 

government does. Why can’t I see what a babu [street-level bureaucrat] can see? We need a Janata 

[People’s] Information System for pensions too” (Jatin, personal communication, 24 September 2016). 
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Figure 5: A page from the document on ‘Photos of Dead Pensioners’ (MKSS Collective 2016) 
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Janata Information System (JIS) was devised by village government officials in collaboration with 

RTI. This system is used by activists to track implementation of Mahatma Gandhi Rural Employment 

Guarantee Act (MNREGA)—aimed at enhancing livelihood security in rural areas by providing at least 

100 days of employment as unskilled labor to members of below-poverty line families (Sahgal 2014). It is 

displayed on the walls of the panchayat (village-level local government) building with the following data: 

Name of Village: ________________ Name of Panchayat: ___________________________________ 

S. 

No. 

Name of the 

Head of the 

Household 

Father / 

Spouse’s 

name 

Job 

Card 

No. Category 

Financial year 

No. of days 

during 

which work 

was 

provided 

under 

MNREGA 

Payment 

received 

Benefits 

received 

(Indira 

Awas 

Yojna, 

pensions) 

Amount of 

benefits 

received 

         

Table 8: Details of Job Card Holders displayed on panchayat building (Sahgal 2014, 14) 

As a display of data records on a public wall, the JIS is as an artifact of the mutual shaping of data records 

and everyday lives of citizens as data subjects through practices of governance. It raises the same questions 

of transparency and accountability in governance, invasion of privacy and surveillance, and inclusion and 

marginality as digital portals for eGovernance do, but with significant differences. JIS, for example, is 

limited in its ability to display data and its complexity when compared to digital portals. While both are 

intended to foster transparency and accountability in governance, digital portals present a much higher 

barrier to access in rural contexts. JIS, on the other hand, is accessible to anyone standing in front of the 

panchayat building. Problematically though, JIS also publicly displays sensitive financial information of 

all participating welfare beneficiaries. While online databases make portability of access to data easier, JIS 

resolves local problems of access to information for a manual laborer who might not be digitally literate. 

JIS brings governance to walls of government buildings, inverting the claim that government buildings will 

disappear from people’s everyday life. The materiality of the wall and its paint make it difficult to hide a 

column of information about reasons for cancelled pensions.  
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Orphaning from Aadhaar-based Services 

Like seeding, successful authentication relies on effective coordination between multiple infrastructures 

and many moving parts of the Indian bureaucracy. Authentication is held together by a fragile and uneven 

imbrication of India Post, governmental and private agencies, mobile phones, ration shops, e-POS 

machines, PDS servers, and internet connectivity. Successful navigation of these periodic breakdowns 

depends on two crucial forms of work: the work performed by street-level bureaucrats to minimize leakages 

in the last mile delivery of welfare entitlements through Aadhaar, and the work beneficiaries are frequently 

called to do in the face of failed (or mis-categorized) authentications in order to continue receiving 

entitlements. These kinds of work together sustain the visibility of a beneficiary within state bureaucracy 

for successful delivery of services and entitlements, and co-construct what it means to be a unique record 

of a rightful beneficiary in a welfare database. This, in turn, points to the contested and ongoing 

interpretation of ‘duplicates’ in the identification of ‘unique’ beneficiaries. Beneficiaries who fall into this 

category because of repeated authentication failures (false negatives) over time must prove not only that 

they are unique, but also that they have not forsaken their entitlements as they work towards reclaiming 

their rightful status and entitlements. Marginal populations facing authentication problems must constantly 

undertake socio-political and material work (organizing public hearings, filing complaints, standing in 

queues, and so on) to reclaim and maintain their standing as unique citizens. This double-edged work of 

interpreting data records is crucial to the ongoing (re)production of effective inclusion, is not equally 

granted or available to all, and is therefore central to the forms of (in)visibility rendered through Aadhaar.  

The field stories presented in this chapter illustrate challenges in implementing each type of 

authentication. Despite redundancies, when biometric authentication fails, disbursement either reverts to 

manual identity checks reinvigorating the concerns around corruption (Khera 2016) or beneficiaries are 

simply denied their entitlements. Thus, seeding does not guarantee inclusion; beneficiaries may be excluded 

because of authentication errors. Infrastructural factors, for example, lack of consistent and functional e-

POS machines and working internet connection in certain places, raise more challenges for authentication 
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than enrollment. While enrollment had to be performed only once for most enrollees, authentication is a 

recurrent process and is required every month for PDS disbursement. Finally, the reliance of authentication 

on mobile numbers (an optional field during enrollment) and their instability in marking digital identity of 

migrant labor populations creates a new seamful space between authentication and welfare services.  

In a circular issued on 15 January 2018, the UIDAI recognized that, “some residents face difficulty 

in successfully using biometric authentication” (UIDAI 2019b, 90). To resolve these difficulties, the 

Authority offered another technical fix. It noted that since photograph of the face is already a part of an 

Aadhaar data record of a resident, it can be leveraged to conduct authentication: “To ensure inclusive 

authentication, when single modality is not working for specific residents, applications need to enable face 

capture via RD [Registered Device] service to capture face photo in addition to fingerprint/iris/OTP ” 

(UIDAI 2019b, 91). It also specified that capturing a photograph of the face must also incorporate liveness 

detection138 to ensure additional security during authentication. The UIDAI’s plan was to release necessary 

details of implementing face authentication by 1 March 2018 and AUAs could start using it by 1 July 2018.  

However, the distribution of authentication across an ecosystem of multiple organizations has 

created challenges in implementing any administrative fixes to change the authentication process. Any 

administrative fix requires every moving part of the organizational ecosystem to align; the ecosystem takes 

more time than expected to implement any fixes. The UIDAI first extended the timeline for incorporating 

face authentication by AUAs (UIDAI 2019b, 99–100) and later, noted that, “due to non-readiness of a few 

device providers, the various AUAs were not in a position to implement Face Authentication. […] 

Therefore to avoid any inconvenience to public it has been decided to roll-out Face Authentication in a 

phased manner” (UIDAI 2019b, 105). Furthermore, the prohibition on centralization of authentication data 

on citizens also created conditions for diffused accountability when things go wrong. For example, while 

the UIDAI has been consistent in securing Aadhaar data and denied the possibility of data leaks (PIB 

 
138 Liveness detection is any technique used during biometric authentication to detect spoof attempts and differentiate 

between authentication attempt of a live human being from a fake inanimate representation.  
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2017c), the ecosystem of organizations, especially government departments, using Aadhaar has had a 

troubling record in maintaining the security of their respective databases (Pahwa 2017); anyone with the 

right keywords can use Google to find and download them (Sinha and Kodali 2017). The UIDAI has taken 

many steps to improve the ecosystem’s data security practices, such as introducing technical fixes of Virtual 

ID139, UID Token140, and Limited e-KYC141 to enhance privacy protections for residents (UIDAI 2019b, 

85–89). However, there is an ongoing contest between independent data security researchers and the UIDAI 

on whether it is doing enough to address Aadhaar data leaks (see, for example, Aravind 2017; Kodali 2017; 

Shashidhar 2017a). This back and forth over organizing fixes is a feature, not a bug, of the practices of 

infrastructuring new solutions to old problems.   

As I argued earlier in this chapter, infrastructuring produces residuality. This residuality is not a 

given, rather it manifests as a process, that I call orphaning from infrastructures. Orphaning is constituted 

by processes that sever or misalign relations between the life of a data subject and its representation 

through data records and produces conditions of data-driven marginality. In practices of data-driven 

governance, this process unfolds over time, in places where data records are registered, circulated, and 

interpreted by bureaucracies to represent citizens and used by citizens to represent themselves. It produces 

precarious forms of citizenship. My field stories demonstrate how orphaning manifests in lived experiences 

of “dead” and “duplicate” beneficiaries who struggle in reclaiming their entitlements as citizens.142  

 
139 Virtual ID (VID) is a temporary and revocable 16-digit random number that is mapped onto a resident’s Aadhaar 

number who is seeking enhanced protection of their Aadhaar data. Residents can share their VID number, instead of 

their Aadhaar number, to access services. VID, however, cannot be used for de-duplication, and is only valid for a 

period set by the UIDAI (UIDAI 2019b, 86).  
140 Since Virtual ID cannot be used for deduplication, the UIDAI offers a unique UID token for each Aadhaar number 

to each requesting entity. The token is connected with the Aadhaar number of the resident accessing a particular 

service. It remains the same on the backend for requesting entities, irrespective of the VID number provided by the 

resident in lieu of their Aadhaar number (UIDAI 2019b, 87–88).   
141 Limited e-KYC is the process of digitally fulfilling Know Your Customer requirements without having access to 

the Aadhaar number of a resident by using the UID Token (UIDAI 2019b, 87).   
142 There are, of course, multiple sources of marginality that infrastructures reproduce or compound. The people who 

get missed or marginalized by Aadhaar are already vulnerable and marginal in multiple other ways: (1) lacking a 

“healthy middle-class” (Rao 2013, 75) body and infrastructural resources such as electricity and internet connectivity; 

(2) lacking access to communicative channels of sociality to get their work done in bureaucracies; and (3) belonging 

to communities that are often disregarded in governance of welfare. My focus here is to illustrate an emerging kind of 

data-driven marginality that these people must further contend with in data-rich India.  
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For example, the story of the living dead began with infrastructuring Aadhaar into welfare pension 

distribution. As this infrastructuring unfolded over time, pensioners registered in the new service using their 

existing credentials and started receiving their pensions. This worked for 5.8 million beneficiaries. 

However, the remaining one million experienced orphaning when they did not receive their pension. Their 

data was registered incorrectly; their Aadhaar number was not seeded into their bank accounts; their records 

were not verified competently. Ultimately, they were put into residual categories. Each of these processes 

is an inversion of infrastructuring Aadhaar. Orphaning is the inverse of infrastructuring. However, as these 

orphans protested their incorrect recategorization and worked towards reclaiming their legal right to 

pension, they initiated new processes of infrastructuring. Incorrect data entries were corrected, Aadhaar 

numbers were secured and seeded into bank accounts, pensioner records were reverified, and ultimately, 

pensioners were taken out of residual categories. Infrastructural breakdowns are not just events (Star and 

Ruhleder 1996) but also manifest in processes enacting marginality. Infrastructuring triggers orphaning; 

the two mutually shape each other over time and across places.  

 Orphaning offers a generative space to engage with the building of infrastructures. Marginality is 

not only a state or a condition, it is also produced through a process. Understanding who is marginal 

facilitates the recognition of marginality as a noun; addressing how people are marginalized, by following 

processes that turn them into residual citizens, facilitates the analysis of marginality as a verb. The study of 

orphaning requires analytic attention to the mutual shaping of the lives of data subjects and their data 

records. People categorized as “duplicates” have to infrastructure new ways to reclaim that they are unique. 

Often, their rights as citizens are at stake as they navigate processes to re-establish their relationship with 

state-managed data infrastructures. Treating infrastructure as a verb generates possibilities for 

understanding marginality as a state of becoming—enacted in the mutual shaping of the lives of orphans of 

an infrastructure and the generated residual categories. These categories shape the lives and struggles of 

citizens but are also shaped by their continuing efforts to resist residuality. After all, becoming offers more 

possibilities for infrastructural change than being. 
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#8: Conclusion 

As members of various campaigns working with vulnerable groups, we were hoping 

and expecting that the Supreme Court would decisively prohibit the mandatory use of 

Aadhaar for social benefits. A large body of evidence, provided to the court, shows 

that the mandatory use of Aadhaar and biometrics for this purpose is leading to large-

scale exclusion, new forms of corruption, and extra delays and hardship for people in 

accessing their entitlements.   

We are therefore extremely disappointed that the court has upheld the 

constitutionality of section 7 of the Aadhaar Act, which allows the state to make the 

use of Aadhaar and biometric authentication mandatory for citizens to receive social 

benefits.  

We are networks and platforms of hundreds of organisations working with people on 

the ground, and within the sphere of democratic decision making, where people come 

together to fight for their basic human rights. […] We have consistently fought 

against leakages and corruption, through the building of participatory democracy, 

and therefore this statement is based on real experience and understanding. We have 

been witness to thousands of cases of extreme distress being faced by people who have 

to use their biometrics to authenticate themselves to receive essential benefits. We 

have documented many of these cases, and the numbers are far too big to ignore. In 

places like Rajasthan and Jharkhand where biometric authentication has been made 

mandatory for accessing NFSA benefits, these numbers are in lakhs [100 thousands]. 

We see the mandatory use of Aadhaar as an example of how the poor are unable to 

have their voice heard in the policy framework. This imposition has led to extreme 

distress and even death in many cases. The total numbers of people negatively 

affected by the mandatory use of Aadhaar runs into the hundreds of thousands and it 

is therefore not a small issue either in intensity or in numbers.  Aadhaar has also led 

to many problems in the linking of bank accounts and people’s entitlements going into 

the wrong accounts.  
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We come together to let it be known that we intend to make Aadhaar an electoral 

issue. We intend to ask people on the ground who have been the victims of this huge 

experiment to make it clear during the elections that they will target parties who have 

thrust the mandatory use of Aadhaar upon them. […] 

We announce today a collective campaign, with a demand that all political parties 

make a categorical commitment to amend the Aadhaar Act so that there is no 

mandatory use of biometric authentication or Aadhaar for social benefits. We strongly 

believe that people should be allowed multiple forms of identity and authentication in 

order to be able to access their benefits. We also believe that the best possible way of 

fighting corruption is through decentralized, open, transparent systems that ensure 

transparency and accountability of the schemes and implementing agencies to local 

communities and the people.  

As has been repeatedly shown, the figures of “savings” due to Aadhaar presented by 

the government stand no scrutiny. If this system has really stopped “billions of dollars 

in corruption” as is being claimed, many criminal cases should have been filed, 

fraudsters should have been prosecuted, and recoveries made. Instead, undistributed 

entitlements due to exclusion are being passed off as “savings”. We demand 

accountability and compensation for those who have been excluded due to Aadhaar, 

including those who have been denied their wages, food or pensions, and had to run 

around to be able to access their basic entitlements.  

While we are also very concerned about issues of commercial exploitation of data and 

surveillance due to Aadhaar, the exclusion problems caused by the mandatory use of 

Aadhaar amount to an emergency. That is why we call upon people to come together 

to pressurize all parties to amend the Aadhaar Act immediately, so that the mandatory 

use of Aadhaar for accessing basic entitlements is completely prohibited  (Statement 

issued by the RTF Campaign after the Supreme Court delivered its final verdict on 

Aadhaar, RTF Campaign 2018b, emphasis added).  
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The 2019 electoral mandate for parliamentary elections did not go the RTF activists’ way. The ruling party 

won again, further increasing its majority. More importantly, however, RTF activists also argue that 

challenges and experiences of data-driven marginalization in Aadhaar’s appropriation amount to an 

emergency. In this dissertation, I have mapped the infrastructural conditions that engender these emerging 

forms of data-driven marginalization by following the efforts of the Indian bureaucracy in using Aadhaar 

to see Indian citizens. In solidarity with RTF activists, I believe that while issues of invasion of privacy and 

potential of surveillance through Aadhaar are concerning in the absence of policy and legal fixes for data 

protection in India, the marginalization of citizens from welfare schemes, which are often essential to their 

very subsistence requires serious and immediate attention of the Indian government. Focusing on Aadhaar 

in particular and state-managed data infrastructures in general, I conclude by analyzing how marginalization 

manifests in practices of data-driven governance. I offer a deeper sociotechnical understanding of 

challenges and opportunities in the state’s increasing efforts to see citizens like data infrastructures143 across 

the globe.  

 To begin with, my work in this dissertation was oriented to analyzing how the Indian bureaucracy 

uses Aadhaar as a tool to see citizens. I have shown how seeing citizens like Aadhaar is a situated 

perspective embedded in a long history of cycles of Indian state’s technical, legal, policy, and administrative 

efforts to resolve the problem of citizen identification (chapter #2 and #3)  and the sociotechnical imaginary 

(Jasanoff and Kim 2009) of a platformized Indian state shared among members of its design team (chapter 

#4). Aadhaar is not simply a biometrics-based technical fix for unique identification, it also incorporates a 

policy fix to regulate collection and use of biometric data of residents, administrative fixes to renovate last 

mile delivery of government services, and legal fixes to govern the balance between citizens’ right to 

privacy and their right to welfare, which are practically accomplished through efforts of different parts of 

the Indian government. Its organization further involves the efforts of citizens to contend with, resist, 

 
143 As I argued in chapter #1, by seeing like an infrastructure, I imply that what states see about citizens is what data 

infrastructures make evident as indices of individual identity. In some cases, what states cannot see is what data 

infrastructures efface when attempts to translate citizens’ individual identity into data records fail.  
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subvert, and align with these fixes. For the Indian bureaucracy to see citizens like Aadhaar, two kinds of 

translation are required: (1) translating citizen identity into data records and (2) translating the use of data 

records so produced into lived experiences of data-driven efficiency in state-citizen relations. These 

translations are embedded in the politics of building data infrastructures and engender the politics of the 

consequences of their appropriation. While Aadhaar produced these experiences of efficiency for some 

citizens, it also produced experiences of marginalization for others (chapter #5, #6, and #7). Thus, the 

concluding question for this dissertation is: what are the configurational mechanisms that produce these 

unevenly distributed consequences of Aadhaar? The first step towards answering this question is to unpack 

the nature of Aadhaar-based infrastructural change in the workings of Indian bureaucracy. 

The struggles of citizens in accessing welfare are often justified by the Indian government as 

“teething troubles” in implementing Aadhaar-based identification practices. Its assumption here is that, 

over time, these issues will be resolved as bureaucrats and citizens become more proficient in using 

Aadhaar. These conditions of data-driven marginalization are temporary; they are unintended consequences 

of change in the government’s approach from paper-based to digital modes of identifying citizens. I agree 

that these conditions may not be permanent. However, I also believe that dealing with these conditions will 

require sustained efforts on part of the Indian government on two fronts: (1) identifying the configurational 

mechanisms of translating citizen identity into Aadhaar-based data records that produce these conditions; 

and (2) remediating the double binds in the workings of these mechanisms to resolve citizens’ struggles in 

claiming such data records to represent themselves. The fulcrum of the balance between rights and 

obligations of citizens in the emerging regime of data-driven governance in India rests on the government’s 

efforts on these two fronts and the citizens holding the government accountable for making these efforts.  

 The rest of this conclusion is organized into five sections. In the first section, I begin with unpacking 

the nature of this infrastructural change in practices of governance. I outline various analytical perspectives 

on understanding this change and reflect on how it could be practically accomplished. Using the analytic 

framework of seeing like an infrastructure, I conceptualize effective resolution as an ideal outcome of Indian 
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bureaucracies’ efforts to use Aadhaar as a tool to see Indian citizens. In the second section, I dive deeper 

into the nature of the work of translating citizen identity in Aadhaar-based data records. I will elaborate on 

the preliminary observations I made on the configurational mechanisms in chapter #1 that co-constitute 

seeing like an infrastructure: registration, circulation, and interpretation of data to illustrate the double binds 

in their workings. I focus on the mutual shaping of infrastructuring and orphaning in the third section to 

show how effective resolution remains a contingent and ongoing practical accomplishment over time and 

across places. In the fourth section, I draw inspiration from Star and Ruhleder’s (1996) work in describing 

the dimensions of data infrastructures to articulate eight characteristic features of the work of seeing like a 

data infrastructure as future directions for research in developing this analytic framework. I also outline the 

implications and limitations of seeing like an infrastructure. Finally, in the last section, I reflect on the 

emerging conditions of citizenship in a data-driven world.     

Unpacking the Nature of Infrastructural Change  

Right from the initial literature survey in the Prologue of this dissertation, I have employed a variety of 

analytical concepts from diverse scholarly traditions as heuristics to analyze infrastructures as the (in)visible 

background for other practices. Unpacking sociotechnical and, by extension, infrastructural change has also 

been central to these scholarly traditions. To begin with, as I write this section, I cannot help but remember 

an almost prescient conversation I had on Aadhaar with Saurabh, a Supreme Court Lawyer. “Aadhaar is 

not going away now” (Fieldnotes, 18 August 2015), he said in response to my questions on the unexpected 

turn of the Supreme Court proceedings from Aadhaar to the right to privacy (chapter #3). An abundance of 

such conversations during field research often reminded me of the work of Thomas Hughes (1983), a 

historian of large technical systems, who borrowed the concept of momentum from classical mechanics to 

illustrate technological momentum in mature LTSs. Eventually an LTS instigates a culture of appropriation 

and sustains a built environment of subsystems in such a way that its development follows an increasingly 

predictable path much like a heavy truck gathering momentum. Just like an LTS, once a certain amount of 

work and resources has been put into building a data infrastructure, these investments can be discursively 
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and materially used to justify infrastructuring along a prescribed path. This does not mean that 

infrastructuring is determined solely through technology; rather it implies that technology, institutions, 

culture, politics, and everyday practices of appropriating infrastructures are bound together in a way that 

makes the trajectory of infrastructural development and appropriation predictable.144 

With the success in enrolling more than a billion people in the span of six years (chapter #4), 

Aadhaar has momentum. Momentum that fostered and facilitated infrastructuring Aadhaar in the prescribed 

and planned direction of platformizing the Indian state such that, when required, existing bureaucratic 

practices were administrative fixed to coincide with this direction through designed interventions. This not 

only required alignment of diverse expectations from the possible future(s) of Aadhaar, but also of material 

affordances to ensure that the plan for Aadhaar “works.” For example, for Aadhaar to work as a digital 

number, the Indian bureaucracy was expected to have the inclination and afforded the tools required to use 

it as such. However, Hughes also went on to note that path dependency of an LTS cannot be taken for 

granted. Certain sub-systems can be challenging to accomplish and they, in turn, may act as reverse salients. 

He defined ‘reverse salient’ as a component or sub-system of an LTS whose development is not able to 

keep up with the development of rest of the technological system (Hughes 1983, 79–80). Development of 

LTS often looks like an elastic rubber band being pulled back by a reverse salient, which does not develop 

as fast as the rest of the system. Once this reverse salient is remediated, the entire system thrusts forward 

like the rubber band once the force pulling it back is removed. The work of building and maintaining LTSs 

involved resolving the critical problems that a reverse salient manifested. In infrastructuring Aadhaar, both 

the lack of a statutory law and the Supreme Court proceedings against the project were reverse salients.  

The passage of the Aadhaar Act and the Supreme Court’s final verdict have thrust Aadhaar forward 

in its appropriation across (almost) every aspect of state-citizen interactions in India. The timing of the 

statement issued by RTF activists highlights the consequential role played by the Supreme Court in 

 
144 A classic example of these dynamics is the continued use of QWERTY keyboard despite the availability of better 

technical alternatives such as the Dvorak Simplified Keyboard (David 1985).  
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legitimizing the constitutionality of Aadhaar. Critiquing Hughesian approach to mapping sociotechnical 

change, other scholars from the social constructivist tradition (Bijker 1995; Edgerton 2007; Hommels 2005) 

have argued that while there are some practices do evolve and shift in response to external dynamics that 

underlie the conditions for sociotechnical change, there are others that do not. They articulate obduracy of 

certain sub-systems, technologies, practices, and things that are resistant to change. In Aadhaar’s case, the 

obduracy of paper offers an illustrative example of resistance to change in practices of governance and 

financial transactions. Whether it was the way that Aadhaar as a digital number needed to have specific 

material manifestations—a UIDAI-issued letter and a plastic card (R. Singh and Jackson 2017)—or the 

way in which cash returned to its earlier scale of circulation despite demonetization and the government’s 

push towards digital financial transactions (ET Bureau 2018), paper-based practices remain central to the 

organization of Indian bureaucracy and economy. As Kairav, a design team member, noted that the Indian 

bureaucracy “will continue to ask for where is Aadhaar card” (Kairav, Personal Communication, 24 

September 2015). During seeding, Aadhaar had to manifest in a bureaucratically appropriate material form 

to align with existing identification practices. Similarly, despite its focus on infrastructuring a presenceless 

identity, the UIDAI also had to make provisions for recording and updating residential address, since 

identity and rights of Indian citizens are tightly coupled with their geographical location (chapter #2).  

 Among the diverse ways in which resistance to infrastructural change is articulated and analyzed, 

the story of Aadhaar, as I have presented it, foregrounds practices that took their own time to change. Often, 

neither were these practices completely resistant to change, nor did they simply roll over and change when 

faced with the infrastructural momentum of the Indian government’s plans to appropriate Aadhaar. 

Infrastructural momentum is a consequence of large-scale investments of resources made into building 

data infrastructures that later become discursive and material justifications for appropriating them in 

existing practices of accomplishing distributed work. Such investments do not imply that once they are 

made infrastructural projects do not fail; rather momentum is a constitutive part of the puzzle of 

infrastructural change. Seeding and authentication required a massive digitization effort on part of the 
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Indian bureaucracy, not only in terms of turning paper records digital, but also in terms of appropriating 

biometrics-based digital technologies throughout its organization from recording attendance and 

punctuality of bureaucrats (Solanki 2019) to last mile delivery of welfare entitlements (chapter #7). 

Bureaucratic practices were systematically slow to change, but as they began to transform, they also 

invested their own resources to add to the infrastructural momentum of Aadhaar. The transformation of 

PDS bureaucracy exemplifies this dynamic as it slowly digitized ration cards and started using biometric 

authentication in distributing welfare, resulting in unevenly distributed successes and failures.  

An analytic orientation to infrastructure as a verb (chapter #1), thus, requires attending to the 

slowness of the cycle of efforts to infrastructure a new solution to older problems. This slowness manifests 

in two ways: First, a new solution itself often faces resistance in appropriation. The initial Supreme Court 

rulings against Aadhaar and the work of the RTF campaign activists illustrate forms of resistance to Aadhaar 

itself. Second, making an investment of resources into a new solution is hard. It requires changes in 

organized settings of work and development of new competencies in transitioning from existing to new 

practices. Continuing to borrow concepts from classical mechanics, practices not only have momentum, 

they also exhibit inertia. Existing practices often exhibit infrastructural inertia145 in the face of ongoing 

efforts to infrastructure a new solution. By infrastructural inertia, I do not mean to imply stasis; rather it is 

the resistance to the new solution and a consequence of the work required to change the respective 

organized settings of existing practices and develop new competencies in transitioning to the new solution. 

Success and failure in enacting infrastructural change emerges in the mutually shaping of momentum and 

inertia; infrastructural inertia is the other constitutive part of the puzzle of infrastructural change.   

 
145 References to infrastructural inertia are already present in canonical literature of infrastructure studies. Star and 

Ruhleder refer to it as “inertia of the installed base” (Star and Ruhleder 1996, 113) to address challenges of aligning 

existing practices with data infrastructures. Paul Edwards, along similar lines, goes on to borrow another concept from 

classical mechanics, friction, to conceptualize two complementary forms of resistance to infrastructuring data-driven 

practices: (1) computational friction “expresses the struggle involved in transforming data into information and 

knowledge” (Edwards 2010, 84) and (2) data friction “refers to costs in time, energy, and attention required to collect, 

check, store, move, receive, and access data” (Edwards 2010, 84). Infrastructural inertia is most prominently used in 

climate change scholarship to address the challenges of changing the existing energy infrastructure and their retirement 

schedules (Tong et al. 2019).   
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Implementation of Aadhaar-enabled government schemes had to be conducted “in a phased 

manner” to provide more time to individual welfare bureaucracies to overcome the inertia of their existing 

practices and appropriate Aadhaar. Similarly, UIDAI had to provide more time to its organizational 

ecosystems for implementing any updates to Aadhaar’s processes. Sudden shifts in practices during pilot 

projects such as the transition from food-based PDS to cash-based PDS in Chandigarh in 2015 (chapter #6) 

and the use of biometric readers in distribution of subsidized food grains in Delhi (chapter #7) led to failures 

of a wider range and consequences in distributing welfare. Infrastructural change is inevitably slow and 

must be practically accomplished over time and across places. Given the inevitable challenges of 

infrastructural inertia, infrastructuring must involve a phased migration from existing to new practices. By 

phased migration, I mean distributing the temporality and locality of an infrastructural change into phases. 

There are no straightforward ways of organizing these phases. They are contingent upon competencies of 

human actors and the affordances and limits of the new and existing practices in achieving infrastructural 

change. The co-existence of new and old practices, thus, is essential for uninterrupted delivery of state 

services during these phases. New data-driven state practices must remain backward compatible with 

existing practices until bureaucrats as well as citizens develop competence in navigating them.  

The struggles faced by Shravan and Rekha who had not received any cash subsidies in lieu of 

subsidized food grains (chapter #6) or the challenges of FPS owners and villagers in hilly areas of Rajasthan 

to get biometric authentication to work (chapter #7) could have been ameliorated, if paper-based 

authentication through ration cards was continued as an alternative mechanism to secure welfare 

entitlements. Of course, it does raise challenges of duplication in distribution of welfare and the possibility 

of beneficiaries receiving twice their entitlement by receiving food as well as cash subsidies or using both 

modes of authentication concurrently in any given month. However, when considering these possibilities, 

the parable offered by Kavita of a person continuing to feed the pigeons despite the crows (chapter #6) 

provides a persuasive rationale for erring on the side of inclusion. The concurrence between existing and 

new practices additionally requires trusting the operators of last mile service outlets to accountably map 
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how many beneficiaries have switched to Aadhaar-based mode of accessing welfare, how many continue 

to rely on older paper-based modes, and the reasoning behind their respective preferences. The transition 

between practices could be completed as more bureaucrats and beneficiaries increasingly come to 

understand the new data-driven state practices in accessing welfare over time and gain competence in 

navigating them. Mapping the slow shift from existing to new practices would not only have minimized 

experiences of data-driven marginalization, but also provided valuable data from the ground on how citizens 

develop data infrastructure literacy146 (Gray, Gerlitz, and Bounegru 2018) to manage state-citizen relations 

over time and across places for future data-driven interventions of the state.  

The infrastructural change in the workings of Indian bureaucracy was produced through a slow, yet 

consequential mutual shaping of Aadhaar’s infrastructural momentum and inertia (chapters #5, 6, and 7). 

This change simultaneously produced new conditions of data-driven efficiency and marginalization in 

everyday encounters of citizens with the Indian state. It also has deep consequences for the evolving 

meaning and nature of citizenship. As I had argued in chapter #1, the rights and entitlements of Indian 

citizenship are now increasingly tied with the ability of citizens to understand and participate in Aadhaar’s 

infrastructural processes through which they become visible to the Indian state. Becoming a unique data 

subject is the new condition for claiming Indian citizenship. However, citizens’ visibility to the state as 

unique data subjects is not a given; rather it is co-constituted through the efforts of bureaucrats and citizens 

in managing and claiming uniqueness through Aadhaar-enabled data records in government databases.  

On the one hand, when the efforts to manage and claim uniqueness align, they produce visibility 

of a citizen to the state in high resolution. High-resolution citizens find it easier to align their data records 

with their way of life. Departing from Bowker and Star’s argument that there is no experience of ‘torque’ 

for people who fit into designed categories of classification (1999, 225, see also Helmreich 2003), my field 

 
146 Gray, Gerlitz, and Bounegru (2018) have coined the term data infrastructure literacy to allude to the need for 

investing in public understanding of working with data not just as an informational resource to organize practices (data 

skills), but also as the new condition for wider sociocultural changes in society writ large (data politics, data culture, 

and data sociology).  
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stories of practically achieving data-driven efficiency through Aadhaar showcase how ‘torque’ pushes high-

resolution citizens forward as they experience alignment with data categories of an infrastructure.  

On the other hand, when the work of managing and claiming uniqueness is misaligned, it produces 

visibility of a citizen to the state in low resolution. Low-resolution citizens struggle with the ineluctable 

differences between their data records and their way of life. In line with Bowker and Star’s arguments on 

the lived experience of ‘torque’ (1999, 190), my field stories of data-driven marginalization in Aadhaar-

based services highlight how ‘torque’ pulls low-resolution citizens back in their efforts to overcome the 

challenges of aligning with data categories of an infrastructure. For some citizens, it was an outcome of 

inertia of existing practices in accomplishing infrastructural change. For others, low resolution was a choice 

as they resisted Aadhaar, although the government increasingly made this choice difficult in practice.        

Citizens are seen on a spectrum between high- and low-resolution by the Indian state in their 

everyday experiences of success and failure in living with and accessing government services through 

Aadhaar. These uneven experiences were shaped by citizens’ access to (1) infrastructural means (electricity, 

bandwidth, connectivity, etc.); (2) social and technical support networks (such as RTF organizations and 

Common Service Centers); and (3) access to communicative channels of sociality in interactions with 

bureaucrats; as well as their (4) socio-economic status; (5) occupation (as evident with struggles of manual 

laborers); (6) age (especially in the case of the elderly); and (7) data infrastructure literacy. The diversity in 

citizens’ experiences illustrates not only the infrastructural conditions and breakdowns that produce the 

spectrum of their resolution, but also the consequences of this spectrum for their lives. The unevenly 

distributed consequences of infrastructural breakdowns, and the diffraction in data subjects’ experiences 

of living with data infrastructures are two sides of the same coin; they emerge in efforts to see data subjects 

like an infrastructure. 

 While low-resolution creates conditions of marginalization and abjection in data-driven practices 

of state governance, high-resolution poses a different set of challenges in invasion of privacy and potential 

of surveillance (chapter #1). Neither of these forms of visibility to the state tread the fine balance between 
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minimizing marginalization from state services and respecting privacy in using citizen data effectively to 

streamline state services. In between high- and low-resolution is an ideal form of visibility, which I 

conceptualize as effective resolution, that achieves this balance. Effective resolution is an ideal form of 

visibility of citizens to the state produced in data-driven efforts to know enough about them for the purpose 

of governance. By knowing enough, I imply the democratic imperative of states to gather enough citizen 

data to practically accomplish an efficient data-driven state while simultaneously resist the potential of 

turning into a surveillance state. Achieving this balance is hard because there is no solution that can address 

the partial, fragmented, contradictory, and changing requirements of knowing citizens. There are only 

cycles of efforts to infrastructure new solutions that simultaneously attempt to resolve the old problem of 

identifying and knowing citizens and the emergent problems of using existing solutions (chapter #2). 

Achieving effective resolution drives the sociotechnical imaginaries (Jasanoff and Kim 2009) of an efficient 

data-driven state.             

Configurational Mechanisms  

Infrastructural change is marked by a period of transition. The troubles in implementation encountered 

during this period are often dismissed as “teething troubles”. However, they also offer a window into how 

new practices are configured and their potential long-term consequences. This section explores the 

configurational mechanisms of seeing citizens like Aadhaar. In chapter #1, I argued that ‘seeing like’ is a 

contextual perspective producing situated ‘objects of knowledge’ (Goodwin 1994) shaped by and 

consequential to particular regimes of knowledge production. As a method, I have sought to follow the 

Indian bureaucracy’s efforts to see its citizens like Aadhaar by following both the successful and broken 

registration, circulation, and interpretation of Aadhaar-mediated citizen data records as they are taken up 

and embedded across a wide and growing range of government and private databases. My field stories show 

that the spectrum of Indian citizens’ resolution reveals costly and uneven distribution of consequences and 

politics of Aadhaar. Aadhaar initially produces a data-driven representation of citizens by torquing their 

thick identities into thin data categories and biometric markers. As this minimalist data representation 
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circulated through the networked and situated practices of seeding and authentication, it engendered new 

forms of efficiencies in identifying ‘unique’ beneficiaries as well as exclusions and residual categories (Star 

and Bowker 2007) of ‘duplicate’ beneficiaries. Citizens are not only expected to express their identity in 

data categories prescribed by state-managed data infrastructures, they are also required to competently 

employ them in claiming entitlements and wider rights of citizenship. Simultaneously, bureaucracies are 

expected to manage citizen data and use it efficiently in providing government services. In situations where 

either of them is unable to do so, citizens are rendered and remaindered as low-resolution citizens, subject 

to the losses, sources of frictions, and exclusions such a status confers. The boundaries between those inside 

and outside the realm of biopolitical care are determined through an ongoing process of achieving effective 

resolution: care is an infrastructural accomplishment. 

 The organization of my dissertation suggests a one-to-one mapping between the three processes of 

Aadhaar (enrollment, seeding, and authentication) and the three configurational mechanisms of seeing like 

an infrastructure (registration, circulation, and interpretation). However, as Figure 6 illustrates, the work of 

registering, circulating, and interpreting citizen data happens in and across all processes of Aadhaar:  

 Registration Circulation Interpretation 

Enrollment Aadhaar Existing ID documents Uniqueness of enrollee 

Seeding Seeded databases Aadhaar numbers 
Eligibility for services 

and Informed Consent 

Authentication Service transactions  Authentication requests Access to services 

Figure 6: Configurational mechanisms in Aadhaar’s infrastructural processes 

Enrollment requires circulation of existing ID documents and interpretation of biometric data collected to 

ensure a data subject’s uniqueness before their registration into Aadhaar. Seeding requires registration into 

the seeded database and interpretation of a data subject’s eligibility and informed consent to access services 

in the circulation of Aadhaar numbers. Authentication requires registration and circulation of Aadhaar-

based service transactions and authentication requests. The authentication data, thus produced, is central to 

the interpretation of the validity of a data subject’s claim to access services.  
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Similar dynamics can be observed in all controversies over using Aadhaar. My stories broadly 

indicate emergent tensions in managing citizen data records in India. They show that resolution is 

configured through three mechanisms, which recursively constitute each other. Each mechanism builds on 

and creates the conditions for working on other mechanisms. For example, interpretation of uniqueness of 

Aadhaar numbers builds on registration of data subjects’ biometric data and creates the conditions for 

circulating these numbers into other databases to de-duplicate them.  Together these mechanisms reinforce 

each other in managing citizen data records as state simplifications. Diverse configurations of these 

mechanisms render different resolutions of a citizen to the state. For example, a situation where a citizen is 

unable to register into Aadhaar is different from the situation where a citizen data record is registered 

correctly but is not seeded appropriately in an Aadhaar-enabled welfare database. Not discounting the 

possibility of other configurational mechanisms, resolution is the outcome of how citizen data records are 

registered, circulated, and interpreted in practices of data-driven governance.  

Registration 

Registration is the act of recording data about a real-world entity. This data is inevitably recorded in 

prescribed data categories. Data categories simultaneously simplify and standardize the real-world entity. 

The negotiations over building consensus over these data categories shape not only the nature of the data 

recorded, but also human understanding of the real-world entity being captured through data. In the act of 

recording data, certain aspects of the real-world entity become visible and amenable to standardized forms 

of control, while other aspects remain invisible and often beyond human understanding and control. Certain 

aspects of a real-world entity are seen clearly, while others are not. Here, the act of seeing involves 

combining categories to develop a picture of a real-world entity. For example, a real-world box can only be 

seen as a box through a data infrastructure when data is recorded along three categories of its dimensions: 

length, breadth, and height. If data is recorded only for one of the three categories, the box looks like as a 

line. If data is recorded for two categories, the box manifests as a rectangle. How categories are combined, 

and what data is recorded, thus, deeply shape the efforts to see a real-world entity like a data infrastructure.  
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However, as members of Aadhaar’s design team noted, prior registration forms in Indian 

bureaucracies had expansive categories that went far beyond the primary purpose of resident identification. 

Like recording data about a line through data categories meant for a box. Maximizing the number of 

mandatory data categories during registration excludes data subjects who cannot provide data for them, 

thereby reducing their resolution. Data categories enact filters of exclusion. Members conceived of a 

restricted data-driven way of achieving effective resolution embedded in minimal combination of categories 

necessary for registration but sufficient to see Indian residents as data subjects. They simplified data 

representation of Indian residents to foster inclusion. Simplification excludes but can also serve to include. 

While most beneficiaries were able to register into Aadhaar, their registration in other Aadhaar-based 

services remained a challenge because of the required addition of new data categories into their data records 

meant to evaluate their eligibility for services (during seeding147) and the validity of their claims to services 

(during authentication148). Expanding data categories reduces the scale of the inclusion of citizens as data 

subjects. It increases resolution of a citizen, and at the same time, decreases its consistency across citizens.   

Circulation 

Circulation implies the flow of data across databases in various organizational realms. Circulation of 

Aadhaar numbers began with manual addition of Aadhaar data of citizens in other databases. Addition of 

the Aadhaar number as a data category itself enacted constraints, at times, in inclusion of citizens in other 

Aadhaar-enabled databases. Yogita’s attempts to register her marriage without an Aadhaar number and 

Ganga’s failed efforts to use her e-Aadhaar letter to register for Aadhaar-enabled PDS provide illustrative 

examples of how designed circulation of Aadhaar data produced a variety of challenges, not only for 

citizens resisting Aadhaar enrollment, but also for citizens already registered into Aadhaar (chapter #6). 

 
147 For example, addition of new data categories such as wattage of beneficiaries’ electricity meter to delineate their 

socio-economic status as below-poverty line.  
148 For example, addition of new data categories on success in Aadhaar authentications to evaluate whether 

beneficiaries should continue to be registered in Aadhaar-enabled welfare services. If beneficiaries fail in accessing 

their entitlements through authentication, their data is at risk of being categorized as “duplicate” entries or as 

“beneficiaries who have forsaken their entitlements.”   
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Furthermore, circulation requires abstracting contingencies of recording data to standardize data records 

as stable markers of citizen’s identity and resolution. Makeshift data entries further complicate the ability 

of citizens in achieving effective resolution and claiming services. In the context of the homeless, makeshift 

addresses can potentially result in the denial of geographically organized entitlements. Furthermore, the 

rerouting of cash subsidies into Airtel Payment bank accounts of beneficiaries showcases how securing 

informed consent was taken for granted in circulation of Aadhaar-based welfare entitlements. In these 

conditions, while accurate data often underlies everyday experiences of data-driven efficiencies in last mile 

delivery of services, inaccurate data further marginalizes citizens from accessing them. While circulation 

itself is agnostic to accuracy of recorded data and the resolution of citizens as data subjects, the flow of 

accurate data increases and inaccurate data decreases the resolution of a citizen, respectively.  

 Circulation is also the kernel of controversies over invasion of privacy and potential of surveillance 

embedded in possibilities of data convergence. Once citizens can be uniquely identified, it becomes easier 

to collate data about them across various databases to produce high-resolution. Members of the design team 

addressed this problem by introducing new constraints in circulation: first, distributing citizen data in 

organizational silos, and second, making circulation conditional and dependent on informed consent of the 

citizen (chapter #4). In distributing citizen data in silos, they reasoned that any effort at data collation would 

require additional array of technical, legal, administrative, and policy fixes, as well as infrastructural 

investments. This additional work, they believed, will produce infrastructural inertia and thus, make data 

circulation and collation difficult, if not impossible. Similarly, in mandating consent for data circulation, 

they imagined citizens to be in control of their data. To see citizens like Aadhaar required their consent. 

These designed interventions ensured that instead of manifesting as a centralized way of seeing like a 

panopticon (Foucault 1979), seeing like Aadhaar became a distributed accomplishment.  

However, in such distribution of data, individual organizations became in-charge of managing their 

own Aadhaar-based citizen records. With uneven data management and security practices in this distributed 

data environment, data breaches and leaks produced diffused accountability in maintaining security of 
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citizen data (chapter #7). Diffused accountability is immanent in circulation of data since it involves sharing 

of certain data categories to achieve consistency across databases in such a way that multiple organizations 

manage these shared data categories and none can be held solely accountable for securing them. While 

independent security experts often blamed the UIDAI for inconsistencies in security of Aadhaar-based 

databases, the UIDAI has continuously argued that the Aadhaar database has never been breached. 

Similarly, accountability for failures in Aadhaar authentication was distributed across organizations. The 

distribution of the work of seeing simultaneously diffuses the accountability for its uneven consequences.  

Finally, although citizens were imagined to be in control of their data, their consent to data sharing 

was often coerced by making Aadhaar mandatory for government services. From the perspective of the 

Indian state, everyone availing government services should be registered on Aadhaar and consent to seed 

their Aadhaar numbers into government databases. Otherwise, its efforts to ‘clean’ and remove ‘duplicate’ 

entries from government databases will inevitably fail (chapter #5). The state’s work of seeing like a data 

infrastructure is only possible through large-scale participation of its citizens who must consent to becoming 

data subjects. Furthermore, citizens were also expected to possess competence in navigating the networked 

logic of Aadhaar’s appropriation in government services. Citizens who did not have an Aadhaar number or 

did not consent to data sharing or lacked this form of competence struggled in maintaining the connections 

between databases necessary for data circulation and were excluded. The agency of citizens in practices of 

seeing like a data infrastructure is mutually shaped by their competence in navigating data circulation.  

Interpretation 

Interpretation is the act of making judgements and decisions based on available data. It relies on manual as 

well as algorithmic ways of processing data to identify patterns and produce new interpretive categories for 

classifying data subjects. For example, manual addition of Aadhaar numbers to government databases 

simultaneously produced two categories for interpreting citizen data records: ‘unique’ and ‘duplicate’. 

While being recognized as ‘unique’ increased the resolution of citizens in data-driven practices of 

governance, being categorized in the residual category (chapter #7, see also Star and Bowker 2007) of 
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‘duplicate’ rendered them invisible. Falling into core categories of classification increases resolution; 

falling into residual categories decreases it.  

However, falling into any of these categories is not given; it depends on the nature of the available 

data and the techniques used for interpretation. Starting with the nature of available data, inaccurate data 

inevitably makes interpretation harder. More importantly, however, how and when data is stored or not 

stored also shapes the possibilities of interpretation. At one level, the decision to not store complete 

transaction histories of authentication in the Aadhaar database limited the possibility of invasion of privacy 

and surveillance by interpreting authentication data (chapter #4). At another level, the decision to not store 

the data of beneficiaries who went to Fair Price Shops in Delhi but were unable to authenticate their Aadhaar 

identity produced data-driven marginalization when their data was interpreted as belonging to ‘beneficiaries 

who have forsaken their entitlements’ (chapter #7). While the first decision contributes to practically 

achieving effective resolution, the second decision contravenes the efforts to achieve it. Resolution 

increases with the storage of accurate data about a citizen and decreases when this data is not stored. 

Effective resolution, however, is contingent on decisions on what data should be stored and the ethicality 

of data-driven judgements made through interpretation of stored data.  

Moving onto techniques used for interpretation, Aadhaar’s design team members believed in a 

many-to-one relationship between techniques and their function; for example, using three biometric 

deduplication algorithms together to ascertain uniqueness of resident data (chapter #4). Every technique to 

interpret citizen data comes with its own affordances and limitations. Combining them provides an 

opportunity to leverage their affordances and overcome their limitations individually, but it requires 

consistency in definition of the problems that these techniques are used to resolve. For example, the problem 

of targeting beneficiaries manifests differently when it is oriented to inclusion as compared to when it is 

geared towards efficiency. Furthermore, techniques are only as good as the quality of citizen data available 

to them. Resolution is contingent upon how the problem that needs to be resolved is defined, the affordances 

and limits of the techniques individually or their combinations, and the quality of available citizen data.  
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In this section, I have illustrated the double binds in organizing for each of the configurational 

mechanisms. Expanding data categories for registration increases resolution but decreases its consistency 

across data subjects. While the process of securing informed consent is essential for respecting privacy and 

agency of data subjects during circulation, it further complicates the efforts to standardize resolution across 

data subjects, which requires that they all consent to participating in the data infrastructure. Finally, not 

storing data and distributing it across organizational silos protects against the potential of surveillance 

through interpretation. At the same time, they also hinder opportunities of grievance redressal for data 

subjects when they struggle in achieving effective resolution in their interactions with the state. These 

double binds are occasions to make ethical judgements on the process of achieving effective resolution 

through data infrastructures. Circulation, for example, offers a site to employ the principle of contextual 

integrity for data sharing. Contextual integrity mandates that privacy should be governed through norms of 

data gathering and distribution specific to the particular context of services (Nissenbaum 2004). These 

judgements will shape how data subjects are recognized, marginalized, and surveilled by the state in data-

driven practices of governance.   

Practically Accomplishing Effective Resolution  

Seeing like an infrastructure is accomplished through practices of working with citizen data. These data 

records mutually shape the lives of citizens as data subjects. Neither are lives of citizens nor the lives of 

their data records static; they change over time. In the context of data-driven marginalization, the 

relationship between them is mediated through simultaneity of the processes of infrastructuring that build 

this relationship and orphaning, which sever this relationship (chapter #7). Similarly, in the context of data-

driven surveillance, resistance to invasion of privacy and potential of surveillance can restrict, and at times, 

even stop infrastructuring of biometrics-based identification infrastructures (LSE 2005). Low-resolution is 

not a given, although it manifests more frequently for data subject populations that have been historically 

marginalized in processes of infrastructuring, especially the poor. However, it can be remedied by treating 

data-driven marginality as a verb, identifying triggers for orphaning, and infrastructuring a new cycle of 
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efforts to redress the consequences of orphaning. Data records are malleable representations of citizen 

identity; they are situated translations configured through mechanisms of registration, circulation, and 

interpretation. The cyclical nature of infrastructuring also manifests cycles of orphaning. The interplay 

between infrastructuring and orphaning makes effective resolution an ongoing practical accomplishment 

over time and across places in practices of seeing like an infrastructure.   

Characteristic Features of Seeing like an Infrastructure 

State-managed data infrastructures are not going away now; the work of seeing like an infrastructure, thus, 

is an essential condition for sustaining state-citizen relations. It becomes even more important with the 

United Nations appropriating provision of a legal identity by states to citizens by 2030 as a Sustainable 

Development Goal (United Nations n.d.) and the proliferation of Digital ID systems as a resource to achieve 

it (World Bank 2019). I offer following eight characteristic features the work of seeing like an infrastructure, 

not only as insights emerging from this dissertation, but also as future directions of research on the role of 

data infrastructures in mediating state-citizen relations:  

Recursion. Identification is a recursive practice. New forms of identification procedures rely and build on 

its older forms. Identification produces an authentication trail of recognition of a citizen by the state. 

Mirroring these dynamics, the configurational mechanisms of seeing like an infrastructure recursively build 

on themselves. They shape the conditions of operationalizing other mechanisms and are increasingly used 

as accountable justifications for investment of more resources to sustain them. How do states register the 

identity of citizens who have historically remained beyond the coverage of its existing efforts at citizen 

identification? What role does this recursion play in improving or subverting the efforts of states in offering 

a legal identity to all its citizens?  

Imbrication. Seeing like an infrastructure is imbricated in a wide variety of existing and new material and 

discursive practices. The momentum of investing in data infrastructures must contend with the inertia of 

existing practices and citizens’ resistance to infrastructural change, especially when data infrastructures 
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impinge upon their right to privacy and data security. The infrastructural change required to appropriate 

digital technologies in identification practices is produced through a slow, yet consequential interplay of 

this momentum and inertia. How, where, and when do digital technologies imbricate with already available 

systems of organizing citizen identification? How do efforts to secure effective resolution made by both 

state actors and citizens contend with the slowness of this infrastructural change?  

Distributed accomplishment. Seeing like an infrastructure is not a singular perspective; it is spread across 

the imbrication that comes together to see data subjects. This imbrication makes it a distributed 

accomplishment. Mapping the building of data infrastructures and consequences of seeing like an 

infrastructure as a distributed accomplishment must be supplemented by questions that focus on: (1) who 

all are involved in doing this work of seeing?; (2) what is the nature and type of knowledge about a given 

data subject population (e.g., Indian citizens in the case of Aadhaar) that is produced and shaped by this 

way of seeing?; (3) how do particular group of stakeholders (with specific interests) use this knowledge?; 

and (4) finally, what are the consequences of using this knowledge? 

Networked Memberships. Data subjects must participate in a culture of networked memberships. They must 

also possess data infrastructure literacy (Gray, Gerlitz, and Bounegru 2018) to navigate the seams between 

and maintain their membership in distributed practices of a data infrastructure that work together to see 

them. What kinds of sociopolitical and material work is done by data subjects to (re)claim and maintain 

their standing as citizens in the eyes of a data-driven state? How are they rendered and remaindered as low-

resolution citizens? How do they work with and around prescribed data categories to secure their effective 

resolution through data infrastructures?   

Scale. A wide-angle lens cannot function as a telephoto lens. Seeing like an infrastructure struggles with 

two divergent imperatives in reconciling the scale of its operation: breadth and depth. The greater the data 

subject population covered, the harder it is to achieve consistency in recording granular data about them. 

How do states manage the scale of their efforts to provide legal identity to all its citizens? What scalar 

devices (Ribes 2014) are employed to evaluate the success and failure of state efforts? How are these scalar 
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devices used to negotiate power between stakeholders in identification practices and maintain consistency 

in legitimate uses of legal identity?  

Phatic Labor. Sustenance of communicative channels of sociality that connect data operators with data 

subjects is essential to the work of seeing like an infrastructure. The often-invisible phatic labor of 

intermediaries, fixers, and proxies that build and sustain these communicative channels is a necessary 

condition to widen and even deepen the scope of seeing. What are the support networks that low-resolution 

citizens have access to in working towards claiming effective resolution? How does citizens’ ability to 

leverage cultural capital produced through phatic labor mutually shape identification practices of states? 

Standardizing Representations. Data records are the glue that holds together the practices of seeing like an 

infrastructure. They are standardized representations of the lives of data subjects. The relationship between 

data subjects and their data records produces the conditions for effective resolution. Effective resolution is 

governed by the choice of mandatory data categories for configurational mechanisms. Which data 

categories should be mandatory and what the consequences of making them mandatory? How should 

accountability be distributed in circulation and interpretation of data records as different parts of these 

records are managed by different organizations?  

Orphaning. Inclusion in data infrastructures is a process; it also requires attending to orphaning: the 

processes that sever the relationship between citizens as data subjects and their data records. Infrastructuring 

triggers orphaning, but the two mutually constitute each other in the pursuit of effective resolution. What 

are the triggers for orphaning? How does infrastructuring account for its consequences? What are the 

processes through which citizen experience these consequences? What forms of work are required of 

citizens and bureaucrats to overcome orphaning?     

Leveraging a data infrastructure to manage citizens does not have a binary outcome; rather it is 

complex, mutating in time, and layered across a variety of organized practices in the imbrication of a data 

infrastructure with existing government systems and services. Infrastructuring solutions to problems of 
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managing populations produces a heavily negotiated range of citizens’ resolution. Focusing on this range 

opens new possibilities of examining the varying degrees of success and failure in implementing state-

managed data infrastructures, and in turn following the uneven nature of state-citizen relations they mediate. 

While I have used seeing like an infrastructure to focus on moments when infrastructuring marginalizes; 

more generally, it is a heuristic to follow unevenly distributed consequences of infrastructuring writ large.  

Resolution draws our attention to the thorny problem of achieving a balance between not-knowing-

enough and knowing-too-much as data infrastructures like Aadhaar become increasingly central to the way 

organizations come to see, know, and manage their users (here, citizens). Attending to what data 

infrastructures see allows us to also attend to what they do not see. While an infrastructure can make what 

it sees legible to an organizational gaze, it can also easily efface organizational accounts of what it cannot 

and does not see. The politics of resolution is deeply intertwined with the prescribed purpose of the data 

infrastructure that produces it. For example, on one hand, high resolution in the context of a state-managed 

data infrastructure for distributing welfare means inclusion. On the other hand, it implies greater potential 

of surveillance and invasion of privacy when the same infrastructure is used for criminal investigations. 

The lived experience of resolution varies with the politics of infrastructuring. As an outcome of unevenly 

distributed consequences of infrastructuring, resolution is both a map and a measure of the diversity of lived 

experiences that data infrastructures engender; it is a heuristic to understand the uneven, textured, and messy 

realities of appropriating them.  

Implications of Seeing Like an Infrastructure 

In conceptualizing seeing like an infrastructure as a situated perspective, my hope is to bring together a 

comprehensive understanding of diverse mechanisms that manifest the lived experience of the unevenly 

distributed outcomes of infrastructuring. On the one hand, understanding these mechanisms is important, 

since more knowledge about how to see citizens through their data records is highly valuable for data-

driven bureaucracies confronted by the complexity of managing them. On the other hand, these mechanisms 
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offer a toolkit for citizens to understand how they are represented in the workings of a data-driven state and 

concomitant challenges of claiming citizenship rights under emerging regimes of data-driven governance.  

The micro-interactions between different configurational mechanisms in a period of transition 

indicate the distribution of emergent macro-outcomes in infrastructuring digital technologies for 

governance over time and across places. While the challenges of low resolution outlined in this dissertation 

may be read as “teething troubles,” they point to the long-term role of configurational mechanisms that 

recursively reinforce and shape each other to produce (in)visibility of citizens to the state. Resolution is 

neither fixed nor given. In Aadhaar’s case, it is based on bodily attributes and characteristics, imbrication 

of biometrics with government services, and interpretation of citizen data for different bureaucratic 

purposes. It is a resource to unpack the politics of the serially linked array of technical, legal, policy, and 

administrative fixes in infrastructuring solutions to problems of managing citizen populations. Thus, this 

dissertation advances current knowledge about how data infrastructures mediate state-citizen relations. 

While I draw on many of the findings already available in the context of understanding distributed outcomes 

of infrastructuring, my approach in combining them as characteristic features of seeing like an infrastructure 

offers a new analytic resource to understand how data infrastructures mediate relations. By focusing on 

how such relations are established and maintained through resolution, I hope to support the reintegration of 

practice and policy and intervene in much larger and longer organizational processes of state building.  

Limitations of Seeing Like an Infrastructure 

As tools to manage people and things, data infrastructures do not always manifest visibility; they may also 

be designed to obscure it. In the context of healthcare for instance, a data infrastructure could be geared 

towards deidentifying and aggregating individual patient records (e.g. electronic medical records or even 

health claims) to produce many-to-one abstract insights on particular health problems or trends, rather than 

one-to-one insights that underlie my analytic framework of seeing like an infrastructure. Furthermore, an 

overt focus on seeing like infrastructures imputes a distributional ethics to policy making, focusing attention 

on who is and is not seen and to what extent. I have addressed these questions partly by connecting the 
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politics of resolution with the prescribed purpose of an infrastructure. However, using the analytic 

framework of seeing like an infrastructure without critical reflection on the politics of governance may 

obscure the role of the state and existing social structures in perpetuating oppression and domination 

through data infrastructures. It may drive the analyst to pay too much attention to the intricacies and 

challenges of registering, circulating, and interpreting citizen data without appropriately contextualizing 

why these processes are triggered and sustained in the first place.       

Citizenship in a Data-Driven World 

We do not live in vision; our knowledge is piecework, that is, it must be produced piece 

by piece in a fragmentary way, with divisions and gradations. […] In order to complete 

itself, each thing runs through certain moments—a series of processes following one 

another, in which the later always involves the earlier, brings each thing to maturity 

(FWJ Schelling quoted in Crary 1992, 99, emphasis in original) 

Citizenship is not a given, although, in a democracy, it is often taken for granted. It is not a given because 

the state is not a given. The two co-constitute each other in lived experiences of state bureaucracy. The 

experience of citizenship is mutually shaped by the routines and procedures of state bureaucracy. With data 

infrastructures becoming integral to statecraft, the procedures of state bureaucracy become data driven. The 

bureaucracy not only produces and manages more data about citizens, but it will also use this data to 

eventually make automated decisions on last mile delivery of its services. To be a citizen is to be able to 

claim these data-driven state services. To make these claims, a citizen must be visible to state bureaucracy 

through their data records. The state bureaucracy sees citizens like a data infrastructure. The focus of this 

dissertation was on the cascading infrastructural processes of Aadhaar that produce this visibility for an 

Indian citizen and the challenges, controversies, and struggles in implementing them. My field stories show 

how this visibility is an essential condition of becoming an Indian citizen. The spectrum of this visibility’s 

resolution embeds multiple meanings of citizenship. A low-resolution citizen faces challenges of data-

driven marginalization; a high-resolution citizen must often contend with invasion of privacy and 
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surveillance. In the emerging regime of data-driven governance, the work of building an ecosystem of rights 

and obligations of citizens and the terms of reference for state bureaucracies in securing and protecting data 

records that produce this visibility is crucial for preserving democracy. This work will continue in India 

and around the world for years to come. It is at the very heart of the social and moral problem of data-driven 

governance: social, because making up and interpreting a population as data requires so much work, 

organization, and discipline; moral, because using data records to represent citizens inevitably involves 

responding to demands of fairness, accountability, and justice. Attending to the characteristic features of 

seeing like an infrastructure can help us follow this work and better analyze the emerging controversies 

over data-driven practices of governance. After all, what you see is what you get.     
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