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The number of Wisconsin residents over age 16 who 
purchased a fishing license in the state of Wiscon-
sin increased from 1,032,775 in 2000 to 1,091,303 
in 2009 before dipping to 1,054,193 in 2014. In 
2000, 24.8% of Wisconsin residents bought a fish-
ing license.1 This proportion declined to 22.9% in 
2014. Male anglers make up the majority of Wiscon-
sin’s anglers (approximately 71% in 2014), but the 
number and proportion of female anglers has been 
increasing.

In order to understand change in Wisconsin’s anglers 
over time, researchers at Michigan Technological 
University partnered with the Great Lakes Fishery 
Commission and the Wisconsin Department of Nat-
ural Resources to analyze demographic patterns 
in the fishing population and to use those results 
to project future numbers of anglers in Wisconsin. 
We used an Age-Period-Cohort regression model 
to analyze 15 years of Wisconsin resident fishing 
license sales data from 2000 to 2014. We specifical-
ly looked at differences by gender, age, and birth 
cohort among both total anglers and more specifi-
cally at Great Lakes salmon/trout anglers. 

The results show that age, time period, and cohort 
effects all impact general fishing participation 
among males and females, with age and cohort 
effects having the greatest impact. In other words, 
both age-based and generational differences 
are important predictors of fishing participation. 
Among both males and females, people between 
age 25 and 45 were more likely to fish than those 
who were younger or older. Participation peaked 
around age 25 and dropped off markedly after age 
65. Beyond the effects of age, generations born 
before 1970 showed an increased likelihood to fish 

in comparison to more recent generations, with 
cohorts born between 1957 and 1967 having the 
highest participation rates. 

For Great Lakes salmon/trout anglers, estimates 
showed that recruitment into fishing was highest for 
male cohorts born between 1938-1948 and 1957-
1967, and participation was low among cohorts 
born since 1980. Female cohort effects for Great 
Lakes salmon/trout anglers showed high participa-
tion among those born 1957-1970. Participation for 
males and females is greatest in the middle ages 
(25-55), and drops dramatically after about age 60 
for females and age 65 for males. Controlling for 
age and cohort effects, there was little change in 
Great Lakes salmon/trout fishing participation rates 
between 2000 and 2013, but there was an increase 
in 2014.

These results inform projections of future anglers. 
Assuming patterns from the recent past continue, 
the number of in-state male anglers could decrease 
by approximately 69,000 by 2030 to fewer than 
680,000 licensed anglers, down from approximate-
ly 748,000 in 2014. This decline would primarily be 
due to aging of the Baby Boom generation moving 
through the system. However, female anglers are 
projected to partially make up for this decline and 
increase slightly from approximately 307,000 in 
2014 to 318,000 in 2030. The number of Great Lakes 
salmon/trout anglers is projected to either remain 
fairly stable at numbers similar to those in 2013 or 
to decrease somewhat over the next fifteen years. 
Finally, the age structure of anglers is projected to 
change such that there will be considerably more 
anglers at older ages (65 plus) in coming years.   

Executive Summary

  1 Excludes individuals exempt from state license requirements.

Erin Burkett, PhD student, Environmental and Energy Policy, Michigan Technological University 
Richelle Winkler, Department of Social Sciences, Michigan Technological University
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Introduction
Fishing is an important cultural activity in Wisconsin, 
with about 23% of the adult resident population 
purchasing a fishing license annually. Although 
the total number of Wisconsin resident anglers 
increased from 2000 to 2014, the rate of fishing 
participation decreased over this same time peri-
od. Fishing participation decline, coupled with 
similar and more dramatic declines in hunting 
license sales, has important implications for fish 
and wildlife management, conservation funding, 
restoration efforts, social relationships with nature, 
and social and cultural ways of life. For recruitment 
and retention efforts to be successful, it is vital that 
fish and wildlife planners, policymakers, and man-
agers understand the nuanced social, cultural, and 
demographic issues behind participation shifts. 
Moreover, adaptations to fewer future anglers and 
different types of anglers (i.e. older anglers) may be 
necessary. 
Researchers have explored several explanations 
for nationwide declines in fishing participation. A 
myriad of social, cultural, and economic changes 
throughout the 20th century typically earn the 
brunt of the blame—urbanization, population aging, 
increasing time demands from work and family, and 
new competing activities have all contributed to 
patterns of decline.1,2,3,4 
This report focuses on understanding demograph-
ic drivers of fishing participation in the state of 
Wisconsin, particularly the effects of age and birth 
cohort, and how these vary by gender. In doing so, 
we use techniques that are well-known in demogra-
phy including the age-period-cohort (APC) analyt-
ical approach. This approach is useful because we 
have access to administrative records on the full 
universe of anglers who purchase licenses, virtually 
eliminating the possibility of sampling or reporting 
error. The study cannot address the detailed causes 
of why people of different ages or birth cohorts 
may or may not fish, but it can describe the ways 
that age and birth cohort (by gender) impact angler 
participation over time. The APC approach is also 
useful for projecting future numbers of anglers. 
This report is part of a larger project examining 
angler participation and demographic change 
among the upper Great Lakes states (Illinois, Indi-
ana, Michigan, Minnesota, and Wisconsin) and par-
ticularly among anglers who fish the upper Great 
Lakes for salmon/trout. Here, we focus specifically 
on results among Wisconsin resident anglers with 
the following objectives: 

1. Summarize annual participation rates of  
 Wisconsin resident anglers and Great Lakes   
 salmon/trout anglers from 2000-2014  
 (by age and sex).
2. Analyze the relative importance of age, 
 period, and cohort effects on Wisconsin 
 angler participation.
3. Generate population projections of the  
 future number of Wisconsin anglers and  
 Great Lakes salmon/trout anglers by age 
 and sex.
4. Describe geographic differences in angler 
 participation across Wisconsin at the county 
 level.

Data and Methods
The primary data come from the fishing license sales 
records database for fishing licenses purchased 
between 2000 and 2014, provided by the Wisconsin 
Department of Natural Resources (DNR), absent any 
identifying information for confidentiality purpos-
es. Licenses are coded by year of purchase, single 
year of age (based on date of birth), sex, county of 
residence, and type of license sold. Analysis was 
restricted to Wisconsin residents ages 16 and older. 
Because of a license structure rule that exempts 
people born prior to 1927 from license require-
ments, we removed all anglers born prior to 1927 
from our analyses. Males and females were analyzed 
separately because prior research shows they have 
somewhat different pathways into recreation activ-
ities like fishing5,6 and hunting,7,8 and the effects of 
age, period, and cohort may also show gender dif-
ferences that would be obscured by looking at the 
entire population.9 We analyzed Great Lakes (GL) 
salmon/trout anglers separately from total anglers 
using the Great Lake Salmon/Trout Stamp sales 
records. Wisconsin requires anglers to purchase 
either a Great Lake Salmon/Trout Stamp or a 2-Day 
Great Lakes Fishing License (which includes the 
Great Lakes Salmon/Trout Stamp) in order to fish 
the Great Lakes or their tributaries up to the first 
barrier for salmon or trout. However, the Great Lake 
Salmon/Trout Stamp data from the Wisconsin DNR 
does not include 2-Day Great Lakes Fishing licens-
es issued by charter boat captains so these data 
are omitted from our analysis. This  means that the 
approximately 1,000 to 1,500 individuals who pur-
chase their 2-Day Great Lakes Fishing licenses from 
charters each year are not included in our estimates 
and analyses of GL salmon/trout anglers (Jennifer 
McDonough, personal communication, November 
28, 2016). For all groups, age-specific participation 

  2 Great Lakes salmon/trout anglers includes only Lake Michigan and Lake Superior waters of Wisconsin.
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rates show the proportion of the in-state population 
that bought a fishing license in any particular year.

Age-Period-Cohort analysis is a statistical method 
that estimates the independent impacts of age, time 
period, and birth cohort on angler participation.10 

Age affects an individual’s ability to participate in 
many kinds of outdoor recreation, including fishing. 
Individuals at different ages are more or less likely to 
fish based on life events, career, family, and, at later 
ages, physical ability.11 True age effects, however, 
are complicated by the fact that they are easily con-
founded by changes over time and by differences 
among birth cohorts.12 For example, other studies 
of fishing participation find that age is a significant 
factor predicting participation,13 but without con-
sidering birth cohort, it is impossible to say wheth-
er participation is determined by current age or if 
participation is determined by being born during a 
certain era.

Period effects (time period) refer to social, environ-
mental, policy, and economic changes that impact 
the conditions under which fishing takes place over 
time. These might be specific and discrete events 
(such as a dramatic reduction in stocking a popu-
lar target species) or incremental change over time 
(such as slow changes in species composition). 
Changes in rules and regulations, decreasing access 
to fishing areas, and changes in fish abundance are 
other examples that could lead to period effects in 
fishing participation.

Cohort effects refer to the impact of the environ-
mental, social, and historical factors that shape the 
experiences and worldviews of those born in a 
particular year. Each birth cohort experiences sig-
nificant events at the same point in the life course. 
Those experiences influence individuals’ behav-
ior throughout their lives and contribute to lasting 
social change as each successive generation replac-
es the previous one. A good example is cigarette 
smoking and its dramatically different participation 
rates by different generations of people born over 
the course of the twentieth century.

Resulting age-period-cohort estimates then provide 
key information to build projections of future angler 
populations. We used two demographic methods to 
generate projections of the future number of Wis-
consin anglers and GL salmon/trout anglers by age 
and sex. The APC approach uses the age-period-co-
hort results to predict future participation rates. The 
cohort survival approach advances current anglers 
forward in time assuming average recruitment/
retention by age each year. Both models generally 
assume that patterns observed in the recent past will 
continue into the future.

Lastly, this report includes maps of fishing partici-
pation rates and changes over time for Wiscon-
sin counties. Reviewing geographic differences 
in angler participation is useful for hypothesizing 
about causes of change and for considering where 
to focus recruitment and retention efforts. 

Angler Participation Rates

Figure 1 shows the changes between 2000 and 2014 
in the number of anglers (ages 16 and older) in bars 
(along the left axis) and corresponding participation 
rates in a line (along the right axis). The total num-
ber of unique anglers peaked in 2009 at 1,091,303 
anglers, then dropped to 1,031,880 in 2011 before 
rebounding again to 1,054,193 anglers in 2014. The 
number of male anglers generally declined over this 
period, while the number of female anglers general-
ly increased. Participation rates declined from 2000 
(24.8%) to 2014 (22.9%). GL salmon/trout anglers 
are shown in a blue bar at the bottom. They made 
up 14.3% of the total number of anglers in 2014 and 
their numbers increased somewhat from 135,755 in 
2000 to 150,801 in 2014.

Figure 1 shows the number of individual Great Lakes salm-
on/trout anglers (in blue), the number of total anglers (in 
orange), and total fishing participation rate (the brown 
line) for Wisconsin residents from 2000-2014.  

Data sources: Wisconsin Fishing License Database, pro-
vided by the Wisconsin Department of Natural Resourc-
es; U.S. Census 2000, U.S. Census 2010, and U.S. Census 
Bureau, Intercensal Estimates.

Figure 2A shows the age structure of Wisconsin 
anglers in 2014 transposed on top of the general 
age structure for Wisconsin’s entire population in 
2014, by sex. Among females, the orange bulge 
under age 60 indicates that female anglers are con-
centrated at younger ages. The hollow bars at ages 
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65 and above shows that despite the large number 
of elderly Wisconsin females in the total population, 
they are not well represented among anglers. Look-
ing at males, angler age structure mimics that of the 
general population, except for underrepresentation 
of anglers under age 25.

Figure 2. Age Structure of Wisconsin Anglers vs. 
Total Population, by Sex (2014)

Figure 2 shows the age distribution of the total Wisconsin 
population (in hollow black bars) compared to the age 
distribution of Wisconsin anglers (orange and blue bars) 
in 2014. For each single year of age between 16 and 79, 
it shows the proportion of all anglers (or people in total) 
who are at that age.

Data sources: Wisconsin Fishing License Database, pro-
vided by the Wisconsin Department of Natural Resourc-
es; U.S. Census 2000, U.S. Census 2010, and U.S. Census 
Bureau, Intercensal Estimates.

Figures 3A-3D show age-specific fishing participa-
tion rates for total male and female anglers and GL 
salmon/trout anglers for ages 16 and older. Note 
the scale is different for different groups. Lighter col-
ors represent earlier time periods and become dark-
er in more recent years. The rates are “smoothed” 
to account for the fact that birthdays fall at various 
times over the course of the year and don’t match 
perfectly with the age reported by the U.S. Census 
Bureau (age on April 1 of each year), which may suf-
fer from age heaping and other classification errors. 
Smoothing is a common demographic technique 
when dealing with rates by single year of age. Here, 
we report participation rates by age calculated from 
the reported data for that single year of age plus 
borrowing from participation at the ages directly 
before and after each single year of age.

In the figures, following any particular curve from 
left to right shows variation in participation across 
different ages. Among males, participation rates are 
fairly even by age (horizontally flat), except for lower 
participation in the late teens/early 20s and again 
for those over age 70. Reading the graph vertically 
shows a general decline over time in male participa-
tion across age groups with the exception of the old-
est age groups (>70) where participation rates have 
increased over time. We can also see evidence of 
cohort effects in these charts, looking at peaks and 
valleys of participation and then following these as 
they advance in age (move to the right) over time. 
For instance, in 2000 the peak male participation 
rate (over 45%) was at age 38 (born around 1962), 
but this peak steadily moves to the right and dimin-
ishes over time as this birth cohort gets older. By 
2014, peak participation is at age 52 (again the 1962 
cohort) with about 36% participating. 

Female participation rates are much lower than male 
participation rates. Participation is generally higher 
for younger females, especially those under age 55, 
and drops off dramatically after age 66. Participation 
rates increased for women under age 30 and over 
age 65 between 2000 and 2014, but declined for 
women in their 30s and 40s. As with males, we see 
evidence of cohort effects with peak participation in 
2000 at age 37 (over 18% of women fished). These 
same women were age 51 in 2014 and about 15% 
fished. With women, however, a new peak gradually 
emerged around age 25 as younger women increas-
ingly participated.

Participation rates for GL salmon/trout anglers are 
much lower than total angler participation rates. For 
GL anglers, participation rates are highest for those 
age 25-70 for males and age 25-60 for females. There 
is little evidence of change over time in participation 
across ages. It appears that male and female cohorts 
born about 1960 had high participation rates over 
the time period 2000-2014. Looking at males, those 
who were age 32-40 in 2000 had among the highest 
participation rates. These same men were then age 
46-54 in 2014 and were still participating at relative-
ly high rates. Similarly for females, women born in 
1964 were age 36 in 2000 and age 50 in 2014 and 
show the highest female participation rates.
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Figure 3. Wisconsin Angler Participation Rates by 
Age (2000-2014)

3A. Age-specific participation rates for total male anglers

3B. Age-specific participation rates for total female 
anglers

3C. Age-specific participation rates for male Great Lakes 
salmon/trout anglers

 
 
 

3D. Age-specific participation rates for female Great Lakes 
salmon/trout anglers

Figures 3A-3D show the proportion of Wisconsin residents 
who purchased a license to fish (3A & 3B) and the propor-
tion of Wisconsin residents who purchased a Great Lake 
Salmon/Trout Stamp (3C & 3D) by age for a set of years 
between 2000 and 2014. Lighter colors represent earlier 
time periods and become darker in more recent years.

Data sources: Wisconsin Fishing License Database, pro-
vided by the Wisconsin Department of Natural Resourc-
es; U.S. Census 2000, U.S. Census 2010, and U.S. Census 
Bureau, Intercensal Estimates. Estimates of Lake Superior 
salmon/trout anglers were generated by the authors.

Estimating Age, Period, and Cohort Effects

This section reviews estimates of the independent 
effects of age, time period, and birth cohort on 
the likelihood of individuals to purchase a fishing 
license. To make these estimates, we fit a log linear 
regression model using Stata statistical software and 
an approach developed by Yang et al. (2008) that 
incorporates an “intrinsic estimator.” Independent 
estimates of age, period, and cohort are complicat-
ed because they are perfect linear functions of one 
another: cohort = period - age. This is called the 
“identification problem” whereby common statistical 
and demographic models cannot uniquely identify 
the effects of age, period, and cohort.14 The intrinsic 
estimator is a principal components regression esti-
mator designed to circumvent the collinearity prob-
lem. Its purpose is to control for any two variables 
(age, period, or cohort) in order to accurately see 
the magnitude of the effect of the third, bypassing 
the problem of collinearity. The intrinsic estimator 
approach has been shown to produce unbiased, 
efficient, and asymptotically consistent estimates 
and to perform well in simulations.15
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We assume that the data follow a Poisson distribu-
tion, modeling angler participation rates as the count 
of anglers at each age, sex, and year, divided by the 
total population of Wisconsin by age and sex in each 
year. Total population data are from the U.S. Census 
2000 and 2010, and from U.S. Census Bureau pop-
ulation estimates for intercensal years. The process 
estimates the independent effects of age, period, 
and cohort, and shows the log likelihood of an indi-
vidual to purchase a fishing license for any particular 
age, birth year, and annual time period.

Results show that age and birth cohort have a sub-
stantial impact on fishing participation in Wiscon-
sin, but period effects were less important. Figures 
4A-4C illustrate the model results showing estimates 
of the independent impacts of age, period, and 
cohort on male and female total anglers. Figures 
4D-4F show the estimates for male and female GL 
salmon/trout anglers. The Y-axis is a log likelihood 
coefficient, meaning that the bigger the difference 
from zero (positive or negative) a value is, the larger 
its effect on the likelihood of an individual to pur-
chase a fishing license. Values above zero indicate 
an increased likelihood, while values below zero 
indicate a decreased likelihood. Note that likeli-
hoods should be compared to other points on the 
same line (e.g. among males at different ages) rather 
than between groups (e.g. female to male). Lighter 
colored lines surrounding the primary ones indicate 
95% confidence intervals associated with the esti-
mates.

For both male and female anglers, participation rates 
peaked about age 25 and into the late 30s before 
gradually declining until age 65-66 when likelihood 
to participate drops off dramatically, especially 
among females. Time period has had relatively lit-
tle impact on angler participation (in comparison to 
age and cohort) (see Figure 4B), but showed slight 
declines in participation among males between 
2000 and 2014. 

Cohort effects were also important (Figure 4C). Both 
males and females born between about 1937-1947 
and 1957-1967 had an increased likelihood to fish 
compared to those born before 1937 or after 1970. 
To illustrate these impacts, it helps to convert the log 
likelihoods shown in the charts to probabilities and 
to play out some hypothetical examples. For exam-
ple, if we hold age constant at 40 years and assume 
no changes over time, the difference between the 
predicted probability of a hypothetical cohort of 
men to fish varies by birth year. For every 100 hypo-
thetical 40-year-old Wisconsin males born in 1950, 
39 would purchase a fishing license in a given year. If 
a similar group was born in 1960 and exposed to the 
associated birth cohort effects, 42 of the 100 would 
purchase a fishing license. If the group were subject 
to the birth cohort effects of 1985, only 36.5 would 
fish. 

Female cohort effects show a very similar pattern to 
males, except that among the most recent genera-
tions (born since 1993) there has been a renewed 
increase in participation. For females, the model 
predicts that for a hypothetical group of 30-year-old 
women born in 1950, 15.6% would fish in any given 
year. This compares to 30-year old women exposed 
to cohort effects from 1962 (peak cohort) where 
17.5% would fish, and those exposed to 1985 cohort 
effects where 15.2% would fish.
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Figure 4: Age-Period-Cohort Estimates for Total 
Wisconsin Anglers (2000-2014)

4A: Age Effects, Total Anglers by Sex

4B: Period Effects, Total Anglers by Sex

4C: Cohort Effects, Total Anglers by Sex

Figures 4A-4C show the age effects, period effects, and 
cohort effects for total male (blue lines) and total female 
(orange lines) Wisconsin resident anglers for ages 16-73. 

The Baby Boomer effect we observed for female 
anglers may be due to female residents fishing with 
their spouses. About one-third of female Wisconsin 
anglers are licensed to fish under a spousal license 
as the secondary license holder, and of these, most 
are Baby Boomers. In 2000, for example, 36% of 
licensed female anglers were secondary spousal 
license holders, and most of these women (63%) 
were born between 1945 and 1965 (Baby Boom 
years). In 2014, approximately 33% of female anglers 
were licensed as a secondary spousal license holder, 
and 45% of these anglers were born between 1945 
and 1965. Females who are primary license holders 
mostly come from more recent cohorts, with 40% 
born since 1980.

Turning to GL salmon/trout anglers, both age and 
birth cohort have a substantial impact on fishing par-
ticipation for females and males. Period effects were 
weak and showed a slight incline over the time peri-
od, peaking in 2014. Male participation peaked at 
age 28 and declined markedly after age 66. Female 
participation was highest in the mid-to-late twenties 
and dropped dramatically after age 58. Male cohorts 
born prior to 1980 (and especially those born 1935-
1947 and 1956-1978) show an increased likelihood 
to participate. Male cohorts born since 1980 showed 
a reduced likelihood to participate in comparison to 
other generations. Because of the relatively small 
number of female GL salmon/trout anglers, there 
is less certainty of clear cohort patterns. The model 
predicts that for a hypothetical group of 30-year-old 
Wisconsinites born in 1950, 2.5% of them will fish for 
GL salmon/trout in any given year. This is in compar-
ison to the probability of 30-year-olds born in 1965 
which is predicted at 2.7%, and to 30-year-olds born 
in 1985, predicted at 2.3%.
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Figure 5: Age-Period-Cohort Estimates for Wiscon-
sin Great Lakes Salmon/Trout Anglers (2000-2014)

5A: Age Effects, Great Lakes Salmon/Trout Anglers

5B: Period Effects, Great Lakes Salmon/Trout Anglers

5C: Cohort Effects, Great Lakes Salmon/Trout Anglers

Figures 5A-5C show the age effects, period effects, and cohort 
effects for male (blue lines) and female (orange lines) Wiscon-
sin resident Great Lakes salmon/trout anglers for ages 16-73.  

Projecting Future Anglers
We used the results of the age-period-cohort analy-
sis described above to project future angler popula-
tions employing two different technical approaches. 
Both models assume that the general patterns of 
the recent past will continue into the future. One 
approach (APC model) directly uses the age-peri-
od-cohort estimates described above to estimate 
the proportion of future Wisconsinites who will pur-
chase a fishing license. Then, these rates (by age and 
sex) are multiplied by the total projected population 
for the State of Wisconsin (from State Age-Sex Pop-
ulation Projections by Single Years, 2010-2025, vin-
tage 2013, Demographic Services Center, State of 
Wisconsin and then extended to 2030 with informal 
projections provided by the Applied Population Lab-
oratory, University of Wisconsin-Madison). The APC 
projection model is a fairly novel approach (better 
described in Winkler and Warnke 201316) that has 
proven accurate in projecting Wisconsin deer hunt-
ers over the last ten years.

The other approach (Cohort Survival model) begins 
with the number of anglers observed in 2014 and 
ages them forward over time, applying a “survival 
ratio” that accounts for the average annual loss or 
recruitment/retention of anglers at different ages 
over time. Cohort survival models are commonly 
used by demographers and are well known to pro-
duce reliable population projections. Using both the 
APC model and the Cohort Survival model acts as 
a way of checking our work, and comparing a new 
model (APC) with a well-established one (Cohort 
Survival).

Results

Both the APC and the Cohort Survival models repre-
sent a “business-as-usual” approach to recruitment 
and retention and assume that the general social, 
environmental, and economic patterns experienced 
between 2000 and 2014 will continue into the future. 
These projections are expected to be fairly accurate 
if socioeconomic and environmental conditions 
and policies, programs, and outreach efforts remain 
about the same over the next twenty years. Both 
models generally assume that current and recent 
patterns of angler participation by age, period, and 
cohort will continue into the future. 

The results of the two models are very similar among 
total anglers, showing continued decline among 
male anglers and a stable number of female anglers. 
Table 1 (Appendix A) and Figures 6A-6C summarize 
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the projections for total males, total females, and 
combined (both sexes) GL salmon/trout anglers 
annually through 2030. The models project a 
decline to approximately 678,000 male anglers by 
2030, down from 747,511 in 2014. Recent growth in 
the number of female anglers is projected to con-
tinue in the coming years. The two different models 
project somewhat different futures for the number 
of GL salmon/trout anglers. The APC model projects 
GL anglers to remain stable at 2013 numbers into 
the future, while the Cohort Survival model projects 
moderately decreasing numbers. This difference 
between the two models is primarily due to the fact 
that the Cohort Survival model is most impacted 
by the observed number of anglers in 2014 (most 
recent year of data included), which was a slightly 
lower year for GL salmon/trout stamp sales, and so it 
is less optimistic.

Beyond changes in the number of future anglers, the 
models also predict changes to the age structure of 
the fishing population. Figures 7A-7C compare the 
observed age structure of fishing license purchasers 
in 2014 with projected age structures in 2030. Most 
noticeable on the male chart is that the large peak 
of anglers aged 48-60 years in 2014 will be dramat-
ically reduced and older by 2030. Among females, 
the 2014 age structure was similar to males, with 
the most female anglers ages 50 to 60 and aging 
into their 60s and 70s by 2030. At the same time, 
the number of female anglers in their twenties and 
thirties is projected to grow. Looking at GL salmon/
trout anglers, in 2014 the most represented ages 
were 45-60. This peak is projected to age by 2030 
such that the age structure of anglers will be fairly 
uniform between ages 25 and 70 in 2030.

Figure 6: Modeling Future Anglers

6A: Projected Wisconsin Resident Male Anglers, 2000-
2030, Ages 16-79

6B: Projected Wisconsin Resident Female Angers, 2000-
2030, Ages 16-79

6C: Projected Wisconsin Resident Great Lakes Salmon/
Trout Anglers, 2000-2030, Ages 16-79
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Figure 7: Modeling Age Structure of Future Anglers 

7A: Age Structure of Wisconsin Resident Male Anglers in 
2030, Ages 16-79

7B: Age Structure of Wisconsin Resident Female Anglers 
in 2030, Ages 16-79

7C: Age Structure of Wisconsin Resident Great Lakes 
Salmon/Trout Anglers in 2030, Males and Females, Ages 
16-79

Figures 7A-7C show the predicted age structure of male (7A), 
female (7B), and combined male/female Great Lakes salmon/
trout (7C) anglers in 2030. Two model outputs are shown in 
red and blue. 

Figure 8: Wisconsin Angler Projections Summary

Figure 8: Wisconsin Resident Angler Projections Summary

Figure 8 shows the number of observed Wisconsin resi-
dent anglers in 2000 (shown in orange) and 2014 (shown 
in blue), the number of projected anglers in 2030 (shown 
in gray), and the projected change in the angler popula-
tion from 2014 to 2030 (shown in red), by sex.

Data sources: Wisconsin Fishing License Database, pro-
vided by the Wisconsin Department of Natural Resources; 
projections generated by the authors.

Figure 8 summarizes and compares the results 
of the total angler projection models to provide a 
synthesized glimpse into projected changes in the 
number of Wisconsin resident anglers, if age- and 
cohort-specific patterns from the recent past contin-
ue for the next 20 years. The chart compares the 2014 
observed fishing population to the projected fishing 
population in 2030 showing an average projection 
from the two models. The total number of anglers is 
projected to decline by about 57,000 between 2014 
and 2030. Of the approximately 997,000 anglers 
that might be expected in 2030, about 318,000 of 
them (32%) should be expected to be women. This 
is an increase from 2014 when females made up 
about 29% of the fishing population.
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Geographic Patterns

To examine differences in angler participation rates 
across different regions of the state, we used the 
license sales database on anglers’ residence and 
total population data from the U.S. Census Bureau 
to calculate and map fishing participation rates and 
change in participation rates over time for each Wis-
consin county using ArcGIS. We generated a series 
of maps designed to showcase spatial variations in 
angler participation (see Appendix B). They show 
patterns based on where anglers live, rather than 
where they fish. 

All participation rate values reported are per 100 
Wisconsin residents (percentages). Rates tend to 
be higher in northern Wisconsin, especially in coun-
ties with an abundance of inland lakes and a strong 
lake culture. In 2014, the highest male fishing par-
ticipation rates occurred in Washburn County (76%), 
Vilas (66%), and Price and Lincoln Counties (58%). 
Menominee County (11%), which falls into tribal 
jurisdiction where members are not required to pur-
chase a fishing license and so would not be includ-
ed in the numerator, and Milwaukee County (15%) 
showed the lowest overall male participation rates. 
Note that while participation rates are lower in more 
urban areas, the greatest number of anglers still 
reside in more urban areas. For instance, Milwaukee 
County was home to the greatest number of anglers 
(n=69,253 male anglers) in 2014, compared to only 
6,847 in Washburn County. 

We determined change in county participation rates 
from 2000 to 2014 by calculating the difference 
in the proportion of residents age 16-79 who pur-
chased a fishing license in 2014 compared to 2000. 
Change is reported as the simple difference in par-
ticipation rate in 2014 compared to 2000 (percent 
participating in 2014 minus percent participating in 
2000). 

Male fishing participation generally decreased from 
2000 to 2014, with more dramatic declines for males 
in counties with some of the highest participation 
rates in 2000. In Adams County, male participa-
tion declined from 73% in 2000 to 50% in 2014 (a 
decrease of approximately 23%). Do note, howev-
er, that Adams is a special case where a new prison 
was built during this time period which increased 
the denominator (total population) but would not 
have changed the numerator. Waushara County 
(-15%) and Vilas County (-15%) also experienced 

considerable decline from 2000 to 2014. All three 
counties have large numbers of cottages (second 
homes) and may be experiencing a change in cul-
ture as increasing numbers of urban retirees (who 
may be less likely to fish than longer term residents) 
permanently move to their cottage home and 
change the local population make up.

Female fishing participation was highest in Washburn 
County (39%) and Vilas County (32%) and lowest in 
Kenosha County (7%), Milwaukee County (5%), and 
Menominee County (4%). Female fishing participa-
tion increased slightly from 2000 to 2014 in just over 
one third of counties, especially in Buffalo County 
(increase of 4%) and Kewaunee County (increase of 
3%), but generally the increases were under a 2% 
change. Vilas County (-6%) had the greatest decline 
in female fishing participation. 

As expected, participation in Great Lakes salmon/
trout fishing is greatest in counties near Lake Michi-
gan or Lake Superior with the highest participation 
rates (for combined males and females) in 2014 in 
Ashland County (7%), Kewaunee County (7%), Bay-
field County (5%), Door County (5%), and Iron Coun-
ty (5%). Participation rates changed very little from 
2000 to 2014, with the biggest decreases occurring 
in Bayfield (-0.8%) and Forest (-0.4%) counties. Great 
Lakes salmon/trout fishing participation increased 
the most in Ashland (1.1%), Manitowoc (0.9%), and 
Iron (0.8%) counties. 

Limitations

The key limiting factor in this analysis is that only fif-
teen years of license sales data are available, mean-
ing we do not have data on the participation rates 
of generations born before the 1990s when they 
were young. Further complicating the analysis is that 
cohorts born prior to 1927 are not required to pur-
chase a fishing license in the state of Wisconsin, and 
so must be eliminated from this study. Excluding 
these older generations weakens the strength of the 
APC estimates and the models’ ability to estimate 
old age participation. Despite this, we are confident 
in our general results because they are corrobo-
rated by alternative data sources and by alterna-
tive methods. For instance, data from the National 
Survey of Fishing, Hunting, and Wildlife Associated 
Recreation on age-specific angler participation from 
1980, 1985, 1991, 1996, 2001, and 2006 suggest 
that fishing participation rates vary by cohort in a 
similar pattern to what is shown here.
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Second, as with any projection of future populations, 
assumptions about future social conditions must 
be made. Here, we specifically make assumptions 
about future time period effects and new incoming 
cohort effects for generations not yet old enough 
to be required to purchase a fishing license or even 
born. We base these assumptions on the recent past 
and the newest cohorts.

Finally, another potential factor that has yet to be 
explored in depth is that of race and ethnicity. While 
approximately 80% of anglers nationwide are Cau-
casian/White,17 the proportion of people of color in 
Wisconsin is growing, particularly among younger 
generations. This shift in the demographic make-
up of the state’s population will likely have signifi-
cant impacts on demands for outdoor recreational 
opportunities, including fishing. It is possible that 
the age and generational differences described 
here are related to generational differences in the 
race/ethnic structure of the Wisconsin population. 
Data on race and ethnicity are not collected in the 
license sales process, so we cannot exactly measure 
the impact of race/ethnic shifts on cohort effects. 

Implications for Fisheries Management 

Three key points emerge from this study: 1) The male 
fishing population in Wisconsin is likely to decline 
over the next two decades, 2) Females will make 
up an increasing proportion of anglers, and 3) The 
angler population will grow older with a growing 
share over age 65. Most state fisheries and wildlife 
management agencies in the U.S. are grappling with 
the issue of declining hunting and fishing participa-
tion. Societal changes throughout the 21st century 
have altered the social context under which most 
citizens live, consequently leading to decreasing 
participation in fishing and hunting. The Baby Boom 
generation is both large in number and has partici-
pated at high rates. As this group continues to age 
and is eventually replaced by newer cohorts, man-
agement agencies must adapt to these changes.

Along with similar evidence from other states,18,19  
the findings presented here indicate that while par-
ticipation patterns do vary by state, age and cohort 
effects on hunting and fishing participation are gen-
erally operating in similar ways across the Upper 
Midwest and the broader nation. Cohort effects and 
projected participation declines are more severe 
among hunters than among anglers, but the gener-
al patterns are broad and will be difficult to change. 
Agencies will require better understanding of differ-
ences in the mix of environmental, fisheries/wildlife, 
social, and food-related values between different 
generations of stakeholders.

Our projections indicate that Wisconsin’s future 
fishing population will likely be smaller, older, and 
more gender balanced. This means that future fish-
ing stakeholders may have different abilities, values, 
interests, and expectations than the past and pres-
ent fishing population.20  We encourage agencies to 
use projections such as ours to explicitly plan how 
to meet conservation goals and to engage diverse 
fishing and non-fishing publics in the face of these 
changes.
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