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ABSTRACT
Due to the newness of the cannabis industry, there is a lack of published research
available to farmers. After meeting with Erik Carbone, a hemp farmer from Berkshire, New
York, it was apparent that there is a disconnect that exists between the research that is being done
and hemp farmers. This disconnect can lead to the suffering of farmers and can be detrimental to
the success of the industry. A survey was created to assess the research needs of hemp farmers
while also aiming to understand the accessibility of information that Cornell Cooperative
Extension is producing. The goal of the survey was to inform Cornell Cooperative extension on
the research needs of farmers and how they may prefer to access resources on hemp, whether it
be through blog posts, the CCE website, or email communications. Within the survey, specific
questions were asked to determine whether disease, pests, weeds, legal, or marketing topics were
most desired by farmers in the industry. The survey questions were developed in collaboration
with Dr. Carlyn Buckler, Dr. Chris Smart, and Maire Ulrich, a vegetable specialist from Cornell
Cooperative Extension. Many resources were utilized in order to create an effective survey with
limited bias and accurate responses. The surveys were then distributed at the Hemp Expo on 11
January 2021, and the Spring CBD Update on 22 April 2021 by Cornell Cooperative Extension.
The results demonstrated that legal topics were most concerning for our participants and that
email communication of hemp research updates would be preferred in the future. In addition, the
results demonstrated what can be improved in future surveys.
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INTRODUCTION
During a discussion with Erik Carbone, owner of the hemp farm, Tricolla Farms in
Berkshire, New York, I realized that, although Cornell is doing very important work in hemp
genetics, pest and diseases, it was not the only information hemp farmers wanted. This inspired
the creation of my research project, which is a survey that offers insight into the needs of hemp
farmers. In cooperation with the Cornell Cooperative Extension, I developed a survey which
included questions about the challenges and concerns farmers have, areas of research they would
like to see in the future, social media usage, and platforms used to obtain information about
farming best practices. The survey was intended to ultimately evaluate the research needs of
farmers, while also assessing the accessibility of information. Thus, this research project was
developed to help increase the number of farmers that Cornell Cooperative Extension is
reaching, and in turn benefit the farmers by giving them the information they need to help their
businesses succeed.
Due to a lack of research in the cannabis industry in general at the time of this
publication, there has only been one other survey from a university attempting to assess the
needs of hemp farmers. Illinois Extension published a needs assessment survey to help “shape
future research efforts” which can be found on their website (https://go.illinois.edu/HempNA).
The goal of their survey was similar; to evaluate research needs from farmers to inform future
cooperative extension programming. The survey including questions about what would be useful
to farmers in a hemp variety trial (flowering dates, disease, and pest information, etc.) as well as
gauging interest in being connected with CBD processing facilities. The Illinois evaluation was
in the form of a Qualtrics survey and was published on the Illinois extension website in 2019
(Harbach et al., 2019). There has not been a hemp survey of this kind conducted at the Cornell
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Hemp Expo in past, therefore the goal of my project is to create a survey framework that can be
used by other universities to inform hemp research.
This project consisted of a survey conducted during the Hemp Expo sessions on 11
January 2021 and a second survey at a CBD update held by Cornell Cooperative Extension on 22
April 2021. I am interested in a possible career in outreach and education in the cannabis
industry after graduation, which is why this project was so appealing to me. I have a strong
interest in working with plants and people; and this project will help me gain experience in the
world of science communication and research. My goal while at Cornell was to gain a strong
knowledge and scientific background on hemp. In my career, I would like to utilize this strong
foundation in a field where I can work with people and communicate efficiently the knowledge
that they want and need.
The creation of an effective evaluation ensures that research and project goals are being
met, examines strengths and weaknesses of programs, and can even be used to demonstrate the
importance of a project to funders (Foster, 2008). Evaluations can also assess whether we are
reaching a diverse group of audiences, and how we can make our programs more accessible if
we are not. A lack of training in the creation of evaluations can influence data, and proper
training is necessary for accurate results. Unfortunately, many organizations are not properly
trained for creating an effective evaluation and understanding the statistical data that comes from
the survey, therefore results may be skewed. Question ambiguity, question order, failure of the
respondent to understand the question, respondents trying to influence the outcome of the study
or impress the organization, can all impact the results of a survey (Brace, 2004). These factors
are important to keep in mind when developing any evaluation.
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Fortunately, there is plenty of literature on how to create an effective survey. For
example, questions should be clear and specific, there should be no more than 5 answer choices,
and only one question should be asked at a time, meaning that two concepts should not be
addressed at once (Pew Research Center, 2021). It has been found that question order can affect
responses, therefore engaging questions should be at the beginning of the survey and questions
should be grouped by topic in a logical order (Pew Research Center, 2021). Since there is plenty
of information available on this topic, proper training should not be a barrier to creating an
effective evaluation.
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METHODS
Before creating my survey, I researched the methods of creating an effective evaluation,
with the help of Dr. Carlyn Buckler and her publication “Developing Evaluation” (Buckler,
2017), “Framework for Evaluating Impacts of Informal Science Education Projects” (Allen et al.,
2008) and “Writing Survey Questions” (Pew Research Center, 2021). The survey created by
Illinois Extension was also used as a resource for the creation of my survey (Harbach, et al.,
2019).
The final evaluation was created in collaboration with Cornell Cooperative Extension,
cannabis industry professionals, and my advisors at Cornell University. The questions were
developed after discussing relevant issues in the hemp industry with Erik Carbone, the owner of
Tricolla Farms, a hemp farm in New York State. My conversations with him gave me a
perspective on what the needs of hemp farmers are, which helped inform the questions that I
developed. In addition, I worked in collaboration with Dr. Carlyn Buckler, Dr. Chris Smart, and
Maire Ulrich, a vegetable specialist from Cornell Cooperative Extension to develop the survey
questions. Their knowledge of the cannabis industry, as well as understanding the problems that
farmers are facing and learning techniques for interacting with the public, were of great value to
my project.
The evaluation was distributed in the form of a Qualtrics survey during two zoom events,
the Cornell Hemp Expo on January 11th, and the Cornell Extension Spring CBD Update on April
22nd. After the first survey on January 11th, edits were made in collaboration with Dr. Carlyn
Buckler and Dr. Chris Smart to improve the survey before the second distribution. The surveys
that I created were combined with questions that Cornell Cooperative Extension developed to
evaluate the success of their programming and distributed during breaks in the Zoom chat.
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Results from the survey questions I created were used in my project, while results from Cornell
Cooperative Extension’s questions were omitted from this analysis. All versions of the survey
can be found in the Appendix. The results from the two surveys were compiled into an excel
spreadsheet, summarized, and analyzed.
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RESULTS
During our first survey, and in collaboration with CCE, on 11 January 2021 at the Hemp
Expo, there were 26 respondents. We collected demographic information on gender, race, and
ethnicity, but we did not ask whether they were in farming, education, or outreach. After
realizing how valuable this information would be, we adjusted our next survey accordingly to
include that piece. Questions on gender, race and state of residence had a 100% response rate,
while ethnicity had 25 out of 26 participants respond. Throughout the survey, response rates
continued to vary. The cropping concerns question where participants ranked their concerns on a
scale of 1 through 5, had an average response rate of 16 out of 26. When asked “How long have
you grown hemp?” most participants (15 out of 26) answered that they are either new to
producing hemp or had less than 2 years of experience. Eleven participants answered that they
are growing hemp for CBD as opposed to fiber in 2021, while they also indicated that they are
mostly producing field crops as opposed to greenhouse cultivation.
For the first survey, when asked to rank their cropping concerns, 1 being the highest and
5 being the lowest, the average response was that weeds were ranked 5, disease was ranked 3,
insects were ranked 2, legislative/legal changes/complications were ranked 1, and marketing and
sales were tied for 2 and 4. When asked to rank their interest in hemp research, 1 being the
highest and 7 being the lowest, most participants responded that their interest in research
pertaining to weeds was ranked 7, interest in disease research was ranked 6, and the average
interest in pest research was ranked 5. Their average interest in agronomy/nutrition research was
ranked 4, greenhouse production was ranked 3, genetics was ranked 2, and marketing was ranked
1. When participants were asked how they prefer to get their farming information, all of the
participants responded and 15 said that they prefer email communication. The question “other
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than Cornell/CCE where do you get information on hemp?’ as a write-in question had 11 out of
26 participants respond. “How do you prefer to get your farming information” had a 100%
response rate while “Are you active on social media, if so, which platforms?” had a response rate
of 11 out of 26.
At the second survey on 22 April 2021, there were 23 respondents. When asked how
often participants use CCE as a resource, 9 out of 18 respondents answered always. When
participants were asked how they prefer to get information, 17 out of 23 answered that e-mail
was their preferred method of communication, responses to this question are demonstrated in
Figure 1. Ten out of 23 participants responded that their primary resource for getting information
on hemp, other than Cornell/CCE was the internet. When asked which social media platforms
participants are most active on, the most popular answer was Facebook, although the response
rate on this question was 12 out of 23. Participants were asked to rank their cropping concerns (1
being the highest, and 5 being the lowest). Most participants answered that disease was ranked 2,
weeds were ranked 5, insects were tied at 2 and 4, legal issues were ranked number 1. As seen in
Figure 2, most participants chose that legal issues were their biggest cropping concern.
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"How do you most prefer to get information on
hemp?"
Friends/other 4%

Blog posts 0%

Paper mail 0%

Websites 22%
Social media 0%
E-mail 74%

Figure 1. Responses to the question “How do you most prefer to get information on hemp?” at the April 22 nd
distribution of the survey. 74% of the participants responded “E-mail.”

Cropping Concerns; Legal Ranked 1-5
(1 being the highest, 5 being the lowest, 6=no response)

25%
37%
17%
8% 13%

0%
1
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Figure 2. Responses to the question “Please rank your cropping concerns (1 being the highest and 5 being the
lowest)” for the choice “Legal” on April 22nd 37% of participants choose “Legal” as their highest cropping concern.
In the legend, a ranking of 6 represents no response .

For the second survey, response rates were 23 out of 23 for the first demographic
questions but began to drop as the survey went on. Twelve out of 23 participants responded to
the question “please rank your cropping concerns.” Response rates for the questions “How do
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you prefer to get information?” and “Other than Cornell/CCE where do you get information on
hemp?” were 23 out of 23. When asked “Are you active on social media, if so, which
platforms?” 12 out of 23 participants responded.
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DISCUSSION
As demonstrated in the results, response rates varied throughout the surveys. In the first
distribution of the survey on 11 January 2021, we saw that simpler multiple-choice questions
closer to the beginning of the survey had higher response rates than the questions that were
write-in or where participants were asked to rank their cropping concerns. This information was
used to inform the editing of the survey before the next distribution on April 22nd. For example,
“Other than Cornell/CCE, where do you prefer to get information on hemp” as a write in
question had a 42% response rate. We decided that having a few multiple-choice answers could
potentially increase response rates, so we changed the question from a write-in response to
multiple choice. This seemed to enhance the answer rate of this question, since in the next
distribution of the survey this question had a 100% response rate. Alternatively, this could also
be due to the cohort of participants in the second survey being more interested in this question.
In the second distribution of the survey on 22 April 2021, simpler questions—such as
demographic and straightforward multiple-choice questions—had higher response rate than more
complex questions. The question that asked participants to rank their cropping concerns with six
different choices had less than half (12 out of 23) participants respond. We see a similar pattern
in the results of the first survey and can perhaps attribute this to the fact that the questions may
have been confusing to participants. They may have also gotten “question fatigue” by the time
they reached these questions, causing response rates to drop. In future surveys, we might move
this question closer to the beginning of the survey to hopefully assess whether question fatigue
was the reason for low response rates. We may also consider other ways to ask this question,
such as “What are your major hemp cropping concerns (select all that apply)”, rather than having
participants rank their choices.
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The next two multiple choice questions - #’s 11, “How do you prefer to get
information?” and 12, “Other than Cornell/CCE where do you get information on hemp?” had a
100% response rate. This suggests that the question on cropping concerns may have been too
confusing or complex for participants, and/or that multiple-choice questions are more likely to
receive responses. Question #13, “Are you active on social media, if so, which platforms?” had a
very low response rate; almost half from the previous two questions at only 12 out of 23
responses. The reason for this is unknown, but one hypothesis may be that the participants of the
event are of a demographic that is not as active on social media, so they did not respond. This is
useful information since we might use this metric to determine whether social media outreach by
CCE is effective and reaching the intended audiences.
In order to accomplish the objectives of the survey, it was necessary to research and
become familiar with survey best practices. This includes the correct way to word and distribute
a survey for optimal response rates and low bias. “Developing Evaluation” by Dr. Carlyn
Buckler, as well as “Evaluation toolkit for museum practitioners” by Harriet Foster were used as
resources to create my survey. My research on survey best practices led to the editing of my
survey after the first round of distribution on January 11th by Cornell Cooperative Extension.
The first version of the survey can be found in Appendix A, which includes screenshots
of the survey. The responses seen in the survey in Appendix A are present because the only
screenshots of the survey available to us were already filled out. Since we were delivering the
survey at a Cornell Cooperative Extension event, additional questions were added that were
being used for CCE’s research purposes. Questions such as “Do you need DEC credits?” and
“Please insert your DEC I.D. number” were used by CCE to give DEC credit to participants for
attending the event. The first three pages and the last page of the survey were questions created
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by CCE that were used to assess the success of their program. As seen in Appendix A, there is a
question with a typo that says, “Please rate the topics…” which lists four different topics for
participants to rate, from “extremely useful” to “extremely useless”. We can assume that the
question was intended to be “Please rate your interest in the topics,” but a typo like this can
create confusion among participants and potentially influence results.
From the second survey on April 22nd, we can also see that legal issues were the
participants biggest cropping concerns. In this new industry, it makes sense that many farmers
are concerned by this. This information can be used to potentially provide more legal advisement
to farmers. In addition, we could potentially ask another question in a future survey to further
explore what issues about the legal system are of most concern. We also found that most
respondents prefer e-mail communication to receive their farming information, which could be
helpful in informing what sources of outreach would give the most coverage. This data can
potentially be used to influence future programs, or help to understand how hemp information is
should be distributed.
After the first distribution, Dr. Carlyn Buckler and I met to evaluate the success of the
survey, and how I could improve questions to increase response rates and accuracy of results.
Changes that were made include, adding the question “What is your affiliation with the hemp
industry?” to determine whether the respondent was a grower, processor, manufacturer, or brand
owner. In addition, as understandings of what “sometimes” or “most of the time” may mean for
different respondents, the answers to the question, “How often do you use Cornell Cooperative
Extension as a resource?” were changed from a scale of “never to always”, to “daily, weekly,
once a month, and once a year, never” to accurately assess the usage patterns of participants. We
also decided that demographic data such as race, gender, and location were unnecessary for the
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purposes of this survey. Research has shown that a shorter survey is more likely to receive
responses than a longer survey, due to respondent fatigue which is when survey participants get
bored of the survey task and their responses begin to decline (Lavrakas, 2008). This is why we
decided to omit the questions that showed no benefit to our intended research purposes.
The first survey included questions to assess the industry experience of participants, such
as, “How long have you grown hemp?” and “How many acres do you plan on growing in
2021?”. These questions were also deemed unnecessary to the purpose of our survey and were
omitted for the second survey with the intention of receiving more responses on a shorter survey.
In addition, instead of listing each cropping concern and asking participants to choose a rating of
1 through 5, all cropping concerns were listed within one question and participants were asked to
rank each choice within the question. A write in question, “Are there any specific resources that
you would like to see?” was added to the end of the survey as an opportunity for participants to
voice any concerns/needs that the survey did not address. After the edits, the final draft of the
new survey was seven questions long.
After edits were made, the survey was intended to be sent out to the list of authorized
hemp research partners found on the New York State Department of Agriculture and Markets
website. A statement of purpose was created to inform the research partners of the intention of
the survey. The statement of purpose was as follows;
“This brief survey, created by Cornell Cooperative Extension, was designed to evaluate the
needs of hemp growers and processors in New York State. We are in the process of
creating new resources and will use this data to inform what is needed most. This survey
will only take a few minutes, and we appreciate your dedication to creating a thriving hemp
industry in New York State.”
A statement of purpose was created to demonstrate the importance of the survey, as well
as why recipients should consider taking the survey. This is a necessary component of an email
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survey, since potential respondents do not know who the surveyors are and why they are
contacting them. Due to this, at the beginning of the survey, I included my name, who I was, the
purpose of the survey, how it could potentially benefit them, and how long approximately it will
take.
Before the survey was intended to be sent out to the list of hemp research partners,
Cornell Cooperative Extension hosted another event, the Spring CBD Update on April 22nd.
They offered to distribute my survey at the event, and I sent them the updated version of the
survey that included the edits mentioned above, as also seen in Appendix B. Unfortunately, some
of the edits never made it to the final version of the survey that was distributed at the event (see
Appendix C) which includes additions and rewording of questions done by CCE, highlighted in
yellow for comparison. This miscommunication could be due to the fact that I was notified of the
event the day before, and they may not have had the time to update the survey. In addition, due
to the nature of the event being facilitated by Cornell Cooperative Extension, my survey was
combined with questions from CCE in order to assess the success of their event. Twelve
additional questions were added to the survey, making it 60% longer, as seen in Appendix C,
which is the version of the survey that was distributed. Appendix B shows the version of the
survey that I created to be distributed. In the future, the survey would be more successful if
distributed on its own, since additional questions, not related to the intention of my survey may
have influenced the responses and participation in the survey. The melding of two writing styles
may also have influenced the participation and responses of the survey. This taught me the
importance of working closely with the organization that I am creating an evaluation for in the
future, and to emphasize that questions should not be edited because there is a method behind the
wording and question order.
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The survey was not sent to the list of licensed hemp research partners, since it was not
feasible to send out the survey and collect the data from a possible 681 respondents within the
time frame that I had. In future studies, it would be beneficial to send the survey directly to a
listserv of hemp farmers, or distribute it as written at a future Cornell Cooperative Extension
event. This way, we would know that we are reaching hemp farmers as our participants, not
faculty members, students or researchers. Although this survey had limitations, the framework
can be used to inform future evaluations within Cornell Cooperative Extension and other
extension services throughout the country. In an industry that is in its early stages, it is important
that we as researchers are evaluating the needs of the farmers in effort to help mitigate the
barriers to successful production and processing in this nascent industry, making research efforts
relevant and accessible to farmers.
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CONCLUSION
Overall, this experience taught me how important it is to be properly trained in
conducting evaluations, as seen in what we learned from the two different surveys that were
distributed. There is critical science behind conducting surveys and it is evident that it is
worthwhile for government, academic researchers, and companies to invest in training for their
employees, or use outside evaluation professionals. In many cases, companies are evaluating the
needs of their customers or audience without any training on how to accurately do so. The effects
of this can be that surveys are not receiving accurate responses from participants and results are
skewed, which, depending on the industry, could cost thousands of dollars (or more) because of
misinformation.
Although this survey had its limitations, this framework and research in developing
evaluations can be utilized by Cornell Cooperative Extension, other universities, and cannabis
industry members to ensure that surveys are effective and accurate. The ultimate goal of this
project was to bridge the gap between the research done at Cornell and hemp farmers, and that
developing and using surveys can be an effective way of getting the information that is needed, if
done correctly.
In addition to my research project objectives, this project has facilitated valuable
experience in working with Cooperative Extension Services, interacting with farmers, and
problem solving. This project has helped me gain valuable experience that is necessary for my
future career in the cannabis industry. Evaluations can be used to assess customer needs and
desires in my future career, having a positive effect on business. They can also be used to assess
training success, or employee satisfaction if I am in a management role.
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APPENDIX
Appendix A
Survey 1, distributed at the Hemp Expo on January 11th, including questions added by
Cornell Cooperative Extension
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Appendix B
Version of survey, after editing that was submitted to Cornell Cooperative Extension for
distribution at the CBD Update on April 22nd, 2021
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Appendix C
Survey that was distributed by Cornell Cooperative Extension at the CBD Update on April 22nd.
Yellow highlighting represents additions or rewording by CCE.
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