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INTRODUCTION

This is the fifth in a series of reports that have dealt with factors 

affecting hunting and fishing license sales in New York, and the revenue 

implications of those changing factors. This report utilizes data from the 

state longitudinal data base for the years 1962-1989. Models from this data 

base have been reported previously in 1985, 1986, 1988, and 1989 progress 

reports {Brown 1985, Brown and Connelly 1986, Brown and Connelly 1988, 

Connelly and Brown 1989). These models investigate 3 types of resident 

licenses —  small game hunting, big game hunting, and fishing. Each model is 

structured to include all licensees who could have participated in that

activity. The following license types comprise these resident license

groupings:

1. Small Game. Small game + small game/big game + small game/fishing

+ sportsman's licenses.

2. Bier Game. Big game + small game/big game + sportsman's licenses.

3. Fishina. Fishing + 3-day fishing + small game/fishing +

sportsman's licenses.

When combined as indicated above, these 3 types of licenses are referred to as 

adjusted small game, big game, and resident fishing licenses.

This report presents 2 updated (including data through 1989) state-level 

longitudinal models for adjusted small game and big game license sales. The 

resident fishing license sales model was revised as well as updated to provide 

better projections of future trends and is also presented in this report.

A fourth type of license sale model, nonresident fishing license sales, 

was investigated for this report. Both short-term (5-day) and year-long 

nonresident fishing license sales were included in the model.
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Demographic data had to be estimated for 1989 and 1n some cases for 

1988. The regression models were constructed using the minitab statistical 

package (Ryan, Jr. et al. 1982).

RESULTS
Small Game License Sales

Adjusted small game license sales appear to have stabilized in the past 

3 or 4 years after dropping by about m  from 1982-1986 (Fig. 1). The long

term trend has been a decline of approximately 125,000 licenses since the peak 

year of 1971.

Figure 1. Adjusted small game license sales, 1962-1989.
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Two small game models were developed and presented in past progress 

reports because no single model was able to encompass all relevant factors 

(due to high correlations between the independent variables of license cost 

and population). After updating the data base for 1989 and exploring other 

possible models, these same 2 models continue to provide the best explanatory 

power for variation in license sales. They are presented here with their 

updated coefficients.

The best explanatory model including population size for small game 

license sales (with standard deviations in parentheses) was:

SGLS =* 443,474 - 56.07 (P14-64 - Mean) - 0.089 (P14-64 - Mean)2 + 3,790 PI 
(14,090) (25.08) (0.055) (932)

where:

SGLS = Adjusted resident small game license sales;

(P14-64 - Mean) = NY 14-64 age population minus mean of NY 14-64 age
population (thousands);

(P14-64 - Mean)2 = (NY 14-64 age population minus mean of NY 14-64 age
population)2 (thousands);

PI = Index of the pheasant population in central and western NY (the 
"pheasant/observer index1').

This model has an adjusted r2 of .761 and a standard deviation of 18,387 

1 icenses.

The second small game license sale model describes the effect of license

cost on sales. The best explanatory model including license cost for small

game license sales (with standard deviations in parentheses) was:

SGLS = 478,931 - 7,878 $$ + 268.8 LCyc2 + 2,680 PI 
(22,848) (2,852) (143.6) (1,012)

where:

SGLS - Adjusted resident small game license sales;
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$$ = Weighted license fee;

LCyc2 = {License cycle which rises each year by 1 until a fee increase, 
which resets it to 0)z;

PI = Index of the pheasant population in central and western NY (the 
"pheasant/observer index").

This model has an adjusted r2 of .796 and a standard deviation of 16,976 

licenses.

Both models show an improvement in r2 and a reduction in the standard 

deviation over models reported in the last 2 progress reports. Each year for 

the past 3 years alternative models have been tried. These 2 models continue 

to have the best explanatory power of all models that were examined. 

Furthermore, their coefficients have been stable over time. As updated data 

has been added annually, the coefficients have changed only slightly. 

Therefore, the general conclusions of the last progress report still hold and 

are reiterated here for the reader's convenience.

Because the pheasant index is expected to remain constant over the next 

10 years and the 14-64 aged population will continue a very gradual increase 

into 1995 (<1X), the first model, which has no license fee variable, predicts 

a constant level of small game license sales. Since no fee increase was 

instituted last year as had been planned, actual license sales remained 

constant as the model predicted. However, fee increases, which seem likely in 

the future, would result in a projected decline of 7,878 licenses for each 

dollar of increased fees. For example, the model predicts that a $2 increase 

in license fees in 1991-92 would result in 25,000, or 6% fewer licenses sold 

in that year than in 1989. The license cycle variable would predict a 

continuing cyclical pattern over time which exerts a positive influence on 

license sales after the year of a fee increase. So continuing with our
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example, license sales would rebound slightly in 1992-93 by*roughly 300 and In 

1993-94 by 1,000 from 1991-92.

Although a fee increase reduces the number of licenses sold, the total 

revenue generated increases up to a point. A $2 increase in fees in 1991-92 

(this fee increase amount is used only for illustration purposes and does not 

represent any planned amount by DEC known to the authors), weuld be associated 

with a predicted increase in revenues of 1856 over 1989 levels.

Big Game License Sales

Unlike small game license sales which seem to be leveling off after 

several years of decline, big game license sales are continuing a slow rate of 

decline after peaking in 1982 (Fig. 2).
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Figure 2. Adjusted big game license sales, 1962-1989.
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The big game sales model reported in the previous 2 progress reports '

continued to be the best of several explanatory models examined. For the

license sale years 1962-1989, the best explanatory model for adjusted big game

sales (with standard deviations in parentheses) was:

BGLS = 630,045 + 73.56 REAL - 135.06 NAg + 254.91 IM 
(195,869) (39.83) (48.79) (87.32)

- 16,563 $$ + 1.51 BH'1 + 0.50 LS*1 - 19,984 INC 
(4,936) (0.46) (0.17) (14,138)

where:

BGLS = Adjusted resident big game license sales;

REAL = NY per capita income, adjusted for inflation;

NAg = Total nonagricultural employment in New York (thousands);

IM = Miles of interstate highway open in New York;

$$ = Weighted license fee;

BH 1 = Adult bucks harvested the previous year;

LS 1 = Big game license sales the previous year;

INC = Dummy variable indicating the year of a license fee increase.

The model has an adjusted r2 of .948 and a standard deviation of 18,513 

licenses. The independent variables had similar coefficients to the models 

reported previously, attesting to the stability of the models as new data is 

added.

Projections of big game license sales into the 1990!s depends on our 

ability to predict future trends for the 7 independent variables. We have 

refined our projections of independent variables from past reports based on 

the more recent stable trends in certain predictive variables such as income 

and nonagricultural employment. For projection purposes, we estimate that the
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first possible year in which the results of a license fee increase would be 

evident is 1992. We have projected license sales in 1992 and on into 1995 

with no additional fee increase to show how sales would rebound after a fee 

increase. Table 1 shows an estimated loss of almost 10% from 1989 predicted 

license sales to 1992 projected license sales. This is due primarily to the 

implementation of a $2 increase in license fees in 1991-32 (this fee increase 

amount is used only for illustration purposes and does not represent any 

planned amount by DEC known to the authors). However, the projected loss of 

license sales in the model is also partly associated with the long-term 

increasing trend in nonagricultural employment, which is negatively correlated 

with license sales. We believe this variable acts as an index of increasing 

urbanization.

Table 1. Projections for big game license sales and predictor variables for 
1992 and 1995.

Variables Current Projected
1988 1989 1992 1995

REAL 5,447 5,600 5,900 6,100

NAg 8,184 8,234 8,534 8,700

IM 1,500 1,500 1,510 1,520

$$ 8. 18 8.17 10.20 10

BH'1 97,595 92,987 100,000 100,000

LS'1 631,183 627,380 620,000 620,000

INC 0 0 1 0

Predicted License 
Sales 635,232 630,877 568,434 583,259
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At a $2.00 increase, adjusted big game license revenues would increase

in 1992 by approximately 13% because gains from the fee increase outweigh 

losses from reduced license sales. The revenue maximizing point (i.e. the 

point at which increasing cost no longer results in increasing revenue) of $20 

is mqch higher than current fees, but is probably not politically feasible. 

Estimates for 1995 show a rebound in license sales after the fee increase of 

1992j but not back to 1989 levels because of the long-rterm trends discussed 

above (Table 1). This cyclical pattern would be expected to continue into the 

future, assuming periodic license fee increases.

i

Resident Fishing License Sales

Adjusted resident fishing license sales have increased over the past few 

years and have shown a fairly consistent cyclical pattern over the past 28 

years related primarily to license fee increases (Fig. 3).
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Figure 3 Adjusted resident fishing license sales, 1952-1989-
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The best long-term explanatory model (with standard deviations in
i

parentheses) was:

FLS = -158,778 + 150.1 P18-44 - 22,077 $$ + 4,827 LCyc + 51,449 GLSAL 
(270,965) (49.0) (10,684) (2,496) (18,789)

where:

FLS = Adjusted resident fishing license sales;

P18-44 = NY 18-44 age population (thousands);

$$ - Weighted license fee;

LCyc = License cycle variable which rises each year by 1 until a fee 
increase, which resets it to 0;

GLSAL = Dummy variable representing the years 1973-75, 1981-1989 when 
stocked salmonids were being caught in the Great Lakes.

This model has an adjusted r2 of .808 and a standard deviation of 30,861

licenses. It is similar to the model reported in the past 2 progress reports,

with 2 exceptions. First, the model has better explanatory power when the 2

dummy variables representing stocked salmonids being caught in the Great Lakes

were combined into 1 variable. This reduces the number of variables in the

model and provides a more even distribution of ones and zeros within the dummy

variable. Therefore, the new variable suggests that catching stocked

salmonids in the Great Lakes is associated with an additional 64,000 licenses

sold each year.

The second change in the model was the addition of the license cost 

variable, which with the license cycle variable best explains the cyclical 

pattern of license sales. In the year of a fee increase, the model predicts a 

decline in license sales of 22,077 licenses for each dollar added to the cost 

plus the loss from the license cycle variable, which would be 4,827 times the 

number of years since the last fee increase. The year following an increase, 

4,827 licenses would be gained from the license cycle variable. As an 

example, if a fee increase of $2 were implemented in 1991-92 (8 years after
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the last fee increase), the model would predict a decline of approximately 

81,000 licenses in 1992. But by 1995, license sales would rebound and 

increase by approximately 15,000 from the low in 1992. Revenue would increase 

in 1992 by an estimated 11% over 1989 levels.

For longer-term projections, the major influencing factor is the 18-44 

age population segment, which is expected to4ecline through 1995. The model 

would predict a slight general decline (3 to 4%) in sales by 1995, independent 

of license fee increases.

Nonresident Fishing License Sales

Nonresident fishing license sales are examined in this report series for 

the first time this year because they represent a significant portion of total 

fishing licenses sold and we felt that we may have a sufficient data base to 

model sales at a reasonable level of accuracy. These nonresident sales were 

basically constant until 1981 when they began a sharp, steady rise (Fig. 4).

We believe this increase in sales can be attributed primarily to the 

development of the Lake Ontario salmonid fishery.

For a model of nonresident license sales, a smaller number of variables 

is available to put in the model than for resident license sales. We 

currently have no population estimates or other socio-demographic variables 

because out-of-state anglers do not come from a specifically defined area.

The only types of variables available at this time are resource and cost

variables.
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Figure 4. Adjusted nonresident fishing license sales, 1962-1989.

The best explanatory model (with standard deviations in parentheses)

was:

NRFLS = -60,583 +0.20 STOCKWT + 42,938 STGL 
(14,306) (0.02) (9,820)

where:

NRFLS = Nonresident fishing license sales;

STOCKWT = Weight of stocked trout and salmon lagged 3 years;

STGL = Dummy variable representing the years 1981-1989 when stocked 
salmonids were being caught in the Great Lakes.
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This model has an adjusted r2 of .927 and a standard deviation of 17,106 

licenses. Two variables were significant from the few we had to choose from. 

This small number of variables in the model limits its true predictive 

ability, especially in the event of notable changes in demographic variables. 

Furthermore, one variable in the model will likely remain constant in the 

future. The dummy variable representing the catch of stocked salmonids was 

important in explaining the sharp rise in license sales beginning in 1981, but 

since the stocking of salmonids is expected to continue indefinitely, this 

variable becomes a constant for future license sale predictions.

The variable in the model which does vary over time is the lagged weight 

of stocked trout and salmon. This variable was lagged by 3 years to 

correspond with license sales in the year most salmon were returning to spawn. 

The variable was highly correlated (0.93) with license sales. The ability of 

the model to predict license sales into the future is based primarily on this 

variable. Since the weight of stocked fish (e.g. the number of stocked fish) 

has leveled off in the last few years, the model predicts a leveling off in 

nonresident fishing license sales. For 1992, which is the last year for which 

we have corresponding stocking data, the model predicts a decrease in license 

sales of less than 1% from predicted 1989 sales. It is likely that this 

stocking variable is so highly significant because it is an index of the 

harvest of Great Lakes salmonids. Should there be a crash in the Lake Ontario 

salmon id fishery, the model would not continue to be accurate. Ideally, we 

should have harvest rather than stocking data in the model, but harvest 

estimates are not available on an annual basis.

No cost-related variable was significant in the model. Therefore, we 

conclude that the current level of nonresident fees is not having a negative
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influence on license sales. Future fee increases may affect licenses sales 1f 

they are increased sufficiently. Unfortunately, we have no basis for 

estimating the level at which license sales would be affected by their price.

Revenue prospects from increased nonresident fees are good because 

nonresident fishing license sales appear to be less cost sensitive than 

resident license sales. Even though we can not predict at what point license 

sales will decline because of a fee increase, we can say that for any 

reasonable fee increase, even if license sales do decline, revenue should 

increase.

SUMMARY

The 3 statewide resident models presented herein predict declining 

license sales in the first half of the 1990's due to a combination of 

demographic factors and a probable license fee increase. A license fee 

increase can be thought of as causing a short-term decline in sales. Most 

often in the past this decline is negated within a few years. However, trends 

in demographic factors such as population or nonagricultural employment can 

provide an indication of longer term license sale trends. Both of these 

variables contribute to a predicted decline in license sales in the 1990's.

Our best guess for nonresident fishing license sales is that they will 

remain at a constant level based on the model which includes a stocking 

variable as the only variable which can vary in the future.

Estimates of revenues from hunting and fishing license sales show 

increases with increasing license fees because gains from fee increases 

outweigh losses from reduced license sales. For a $2 fee increase in each 

type of resident license an estimated increase of 12 to 18% in revenue above 

1989 levels could be expected. Revenue increases for nonresident fishing
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license sales could not*be predicted because no fee-related variable was 

significant in the nonresident fishing license sale model. However, the lack 

of a significant fee-related variable indicates that nonresident license sales 

would not be as sensitive to a fee Increase as resident license sales.

When DEC proposes the next license fee increase, we suggest that their 

staff again contact HDRJ1,staff (T. Brown or N. Connelly) with suggested fee 

increases. We will run the latest available models with the proposed fee 

increases as a midpoint of several possible fee increases, and calculate the 

projected impacts on both license sales and revenues.
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