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Executive Summary 
 
Rapid development is transforming the Northern Highlands Lake District of Wisconsin (NHLD).  
The expanding number and size of lakeshore buildings and increasing numbers of recreational 
visitors are creating unprecedented pressures in the region.  The Resilience Alliance (RA; URL 
http://

5 
www.resalliance.org) has identified the NHLD as one of the world’s critical regions in 

transition, and has launched a study of the resilience of the NHLD’s social and ecological 
systems.   
 
Scenarios of future change from 2002-2027 were developed to explore the ability of the NHLD 
to maintain its present social and ecological features despite changes driven from outside the 
region. 
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Features of the scenarios are summarized in the following table. 
 
Scenario 
Name 

Anaheim North Walleye 
Commons 

Northwoods Quilt Refugee 
Revolution 

Key events Expansion of 
tourist industry, 
decreasing local 
control, 
ecological 
decline 

Ecological 
collapse, 
population 
decline, tribal 
renaissance, 
slow ecological 
recovery 

Diversification of 
economy, conflict 
over resource use 
leads to  
heterogeneous 
landscape 

Influx of refugees 
from urban 
terrorism; 
intensification of 
production from 
ecosystems 

Triggers of 
change 

Development of 
engineered 
recreation parks  

Algae blooms, 
fish kills, chronic 
wasting 
disease, decline 
of resource-
management 
institutions 

Conflict over use of 
lakes and 
recreational lands 

Terrorist attack on 
Chicago 

Drivers of 
change and 
innovation 

Transnational 
tourism 
corporations 

Native 
Americans 

Lake Associations Federal and state 
agencies, national 
crisis 

Economics 
in 2027 
compared to 
2002 

Larger 
economy, more 
dependent on 
tourism, more 
variable over 
time, less 
equity, 

Much smaller 
but more 
diverse 
economy, more 
equity 

Larger, more diverse 
economy 
(telecommuting, 
service industry, 
resource 
management jobs), 
less variable over 
time, more equity 

Much larger 
economy, more 
diverse (resource-
extractive and 
service jobs), more 
equity, some 
variability due to 
fluctuating demand 
for NHLD 
resources 

Ecosystems 
in 2027 
compared to 
2002 

Degraded 
landscapes, 
wildlife, fisheries 
and water 
quality, except 
for a few refugia 

Diversifying 
landscape, 
variable 
recovery 

Heterogeneous 
landscape with 
heterogeneous uses 

Working 
landscape:  water 
exports, 
aquaculture, game 
farms, forest 
products 

http://www.resalliance.org/
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While none of the scenarios is likely to come true, the future will probably bring some elements 
of each scenario.  It will be interesting to consider the likely consequences of alternative policies 
for the NHLD in the context of each scenario.   
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The scenarios suggest that vulnerabilities of the NHLD lie in low diversity of economic 
opportunity, low connectivity of institutions for collective problem-solving, and external demand 
for resources that could be extracted from the NHLD (such as water) or supplied by the NHLD 
(such as sites for theme parks and other engineered tourist attractions).  Resilience of the 
NHLD, on the other hand, lies in diversity of the lakes and landscapes and in the potential of 
people to pull together in crisis.  Endogenous sources of innovation within the NHLD are 
numerous but poorly connected.  There is untapped potential for creative solutions to resource 
management in the tribes and in Lake Associations. 

 
 

Introduction 
 
 Rapid development is transforming the Northern Highlands Lake District of Wisconsin 
(NHLD).  The expanding number and size of lakeshore buildings and the increasing numbers of 
recreational visitors are creating unprecedented pressures in the region.  The Resilience 
Alliance (RA; URL http://www.resalliance.org) has identified the NHLD as one of the world’s 
critical regions in transition, and has launched a study of the resilience of the NHLD’s social and 
ecological systems.  RA researchers completed a preliminary assessment of the natural 
resources and socio-economic structure of the NHLD during 2000 – 2001 (Peterson et al. 
2002).  In March 2002, the RA presented a short course on Managing for Resilience in Social 
and Ecological Systems in Minocqua, Wisconsin.  The course (URL:  
http://limnology.wisc.edu/NHLD) used the NHLD as an example to explain concepts of 
transformation and resilience in social-ecological systems.  The course revealed a need for 
mechanisms to invent and explore alternative visions for the future of the region.  The workshop 
summarized in this report was held as a step toward developing such visions for the NHLD. 
 
 In management for resilience, integrated models of the social-ecological system are 
used to explore the ability of a region to maintain its social and ecological features despite 
changes driven from outside the region (Walker et al. 2002).  The models can be soft models 
like scenarios (Peterson et al. 2003), simple simulations used to explore the consequences of 
particular ideas (Carpenter et al. 1999), or richly detailed computer models.  Scenarios are 
easily understood by broad, diverse audiences, can be built rapidly, and can be coordinated 
later, if appropriate, with other kinds of models such as works of art, mathematics, or computer 
programs (Peterson et al. 2003).   Therefore we chose to use scenarios to confront uncertainty, 
organize information, imagine options, evaluate choices, and evoke creative discussions about 
how the region might best develop.  The purpose of this report is to summarize the scenarios. 

 
The course and the scenarios workshop were attended by a diverse group of people 

from the NHLD, including managers from the WDNR (Wisconsin Department of Natural 
Resources, the state’s resource management agency), local units of government, private 
consultants, representatives of the Native American tribes, elected officials, journalists, and 
people from private industry.  In addition, the meetings were attended by a group of local and 
international academic experts on resilience in social-ecological systems. 
 

Scenarios 
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 Four different scenarios were developed.  Each starts from a common baseline which 
summarizes events from 2002 – 2007.  Then, each scenario traces a different sequence of 
events until 2027.  This short report presents only brief summaries of the scenarios.  More 
complete narratives can be downloaded from http://limnology.wisc.edu/NHLD. 
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Baseline 
 

At the dawn of the 21st century, Northern Wisconsin (henceforth the “Northwoods”) was 
a good place to live or visit.  There were diverse and beautiful lakes, rich forests, good people, 
and just enough stores to get what folks need without having a lot of what they don’t want.  But 
the Northwoods is changing, as it has changed over the past decades.  In the decade from 1990 
– 2000 population grew by 15%, but property values doubled.  During this time, there was an 
increase in the number of second homes in the area, as well as an increase in the size and 
extravagance of these homes.  Despite the stock market decline and recession in the early 
years of the 2000’s, property values continued to increase in the Northwoods at a faster rate 
than in Wisconsin as a whole.   Many retirees moved into the area.  Health care improved.  
Development of service-oriented businesses increased, including sorts of businesses normally 
found in bigger cities, such as gourmet coffee shops and delicatessens. 
  

Unlike in the past, the Northwoods felt like it was filling up. There were confrontations in 
county boards over zoning.  There were conflicts between jet-ski lovers and haters.  There were 
disagreements about how much of the landscape should be devoted to loud and motorized 
versus quiet and muscle-powered recreation activities.  There was also a feeling among many 
of the second homeowners that they were suffering from taxation without representation.  
Invasive species ranging from weedy plants to rusty crayfish and rainbow smelt transformed 
local ecosystems.  Removal of woody habitat from nearshore areas increased the vulnerability 
of lakes to intensive fishing.  Game fish populations declined.  Hatcheries became more 
important for maintaining fisheries, but also brought risk of disease.  Many residents were 
unhappy about the replacement of old businesses – lodges, restaurants, and stores –  by chains 
from outside the Northwoods.  While local people and temporary visitors agreed that they love 
the Northwoods and that its essence is disappearing, there is little agreement about how and if 
these trends can be changed.  
 

Stresses intensified when, as had long been planned, the road from southern Wisconsin 
to Minocqua was expanded into a four-lane highway to improve access during 2005. As 
expected, easy access brought more tourists and more part-time and full-time residents.  Many 
factors explained the attractions of the Northwoods area at this time:  outdoor recreation, 
wildlife, fishing, rural friendliness, easy access to the area from nearby cities, and fears of urban 
living deriving from an increased perception of risks associated with terrorism and war.  
However, the region was unable to assimilate these new people in the same way as it had in the 
past.  There were no new home sites, lake front property was increasingly costly, and there 
were occasional traffic jams in towns.  Increased tensions in politics, business, on the trails, and 
on lakes led to a general feeling that something had to change.  But what should change?  On 
that there was little agreement. 
 
Scenario 1:  Anaheim North 
 
The expanded four-lane highway to Minocqua brought more tourists and more part-time and 
full-time residents to the Northwoods.  Increased population led to more tensions among 
competing uses for finite area of land and lakes from 2007 to 2012.  Conflicts ranged from quiet 
versus motorized recreation to debates about shoreland management practices.  The tensions 
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led to more rules and regulations, which in some cases made things worse.  At the same time, 
the land and lakes were changing.  Chronic wasting disease of deer forced the shooting of large 
numbers of this former game animals in an effort to control the epidemic.  Invading species, 
such as highly toxic cyanobacteria and rainbow smelt, caused problems with water quality and 
fisheries.  WDNR, facing budget cuts and an increasingly hostile public, lacked the fiscal 
resources and political credibility to develop innovative solutions for the growing natural 
resource problems in the NHLD. 
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In 2012, Rhinelander Airport was expanded to handle jumbo jets, and the new four-lane 
highway from Rhinelander to Minocqua opened in 2014.  New Disney-like recreation parks, 
water parks and associated strip malls had slowly become more common in the Northwoods 
since about 2000, attracted by tax breaks provided by local government and the large number of 
visitors.  In 2017 a new mega-park, Loon World, opened in Minocqua with nearly 1000 new 
minimum-wage jobs.   Meanwhile, municipalities struggled to provide services such as police 
and fire protection, roads, water and sewage treatment needed by an expanded recreational 
industry.  The annual debate about raising property taxes was more acrimonious every year.  
 
The numbers of tourists varied from year to year, depending on oil prices, the national and 
regional economy, and attitudes about safety and terrorism in international travel.  In this 
turbulent business environment, some of the smaller recreational establishments failed but 
larger tourist attractions such as Loon World survived.  Locally-owned businesses became less 
common as the national and international chains took over traditional niches in food, 
pharmaceuticals and hardware. 
 
By 2027, the Northwoods was transformed.  The economy was larger than in 2002, and so was 
the size of businesses and the role of corporations based outside the NHLD.  Much of the 
recreational profit flowed out of the NHLD, while the tax burden stayed behind.  More jobs were 
available, especially minimum wage seasonal jobs.  The gap between rich and poor grew from 
2002 – 2027.  Urban sprawl was notable around Eagle River, Rhinelander, and Minocqua.  Air, 
water, light and noise pollution were increasingly common problems. 
 
Elements of the old Northwoods could still be found in small towns far from the major highways.  
Fish and game deteriorated after 2002 as WDNR’s ability to protect the resource weakened.  
Some wilderness areas accessible only by hiking or canoe still offered abundant fish and 
wildlife.  Large private reserves provided quality fishing and hunting experiences to those who 
could afford it.  Lac du Flambeau sold restricted access fishing as part of its casino complex.  
Conflicts between the tribes and the state over fish and wildlife were more frequent. Most local 
residents found their opportunities for fishing, hunting and enjoying the outdoors were more 
limited, and for many visitors the private recreation parks had replaced outdoor recreation. 
 
Scenario 2:  Walleye Commons 
 
In the early 2000s, regulations in the Northwoods were rolled back.  State government, crippled 
by financial crisis, removed many shoreland management regulations and could not afford to 
enforce others.  County boards removed many building restrictions.  Some landowners initially 
welcomed the increased flexibility.  On many lakes, however, conflict arose over large shoreline 
construction projects that impacted all property owners on the lake.  Some lake associations 
tried to develop standardized practices, but they were unable to enforce rules.  Battles over the 
character of the shoreline increasingly went to court where settlement took years of expensive 
litigation . 
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Along with this social disruption, the environment was changing.  Weather was more variable.  A 
series of warm, wet winters reduced skiing and snowmobiling, with loss of business for resorts, 
restaurants and bars.  Summer weather was unusually dry.  After massive insect outbreaks 
killed extensive areas of forest in 2009-2010, a surprising series of extensive forest fires 
destroyed homes and resorts, leading to further declines in tourism.  Deer hunting had all but 
vanished from the northwoods by 2010, due to the spread of chronic wasting disease.  Fishing 
declined for several reasons, including excessive harvest, deterioration of shoreline habitat, and 
spread of rainbow smelt and rusty crayfish.  In 2009-2012, a series of massive blooms of a 
newly arrived toxic cyanobacterium sickened swimmers and caused massive fish kills on lakes 
in the Minocqua area.   
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These ecological and social crises led to a number of attempts to organize better ways of 
managing the landscape.  However, despite some initial successes at creating new plans, no 
plans were ever effectively implemented.  Attempts at innovative management were generally 
bottled up in litigation. 
 
The cycle of crisis and failure led to a spiraling decline in tourism and migration to the NHLD.  
New retirees chose to live in places that were warmer, friendlier, or offered better outdoor 
recreation.  A lack of economic opportunities led to the steady out-migration of young people.  
As people left, property values and the tax base declined, diminishing the ability of counties and 
towns to maintain roads and provide services.  The increasingly rundown nature of the NHLD 
further discouraged tourism.  Many people in the tourist industry gave up and relocated. 
 
The people at Lac du Flambeau, however, wanted to stay.  Casino revenues declined, but some 
of the profits were used to expand tribal land holdings at favorable prices.  Although economic 
decline hit the reservation hard, the cultural revival of the late 20th century continued.  An 
expanding network of Native American cultural connections combined with an increase in 
cultural tourism provided small but essential support to the tribe.  
 
In 2027, there were only 12,000 people living in the NHLD, about the same population size as in 
1900 and only a quarter as many people as in 2000.  There were far fewer summer visitors than 
in 2000.  The Native American representation had grown from 10% to about 40% of the 
population.  Through persistence and innovation, a Native American cultural renaissance was 
underway.  With it came different ways of living with the land and lakes.  Vegetation was slowly 
recovering from the fires, and the deer herd was slowly rebuilding.  Experimental management 
had re-established excellent fishing on some lakes.  Over the NHLD as a whole, fish 
communities were variable, with novel mixes of native and introduced species.  Toxic algae 
blooms still occurred on some of the lakes, but water quality was slowly getting better.  Although 
the economy was much smaller than it was in 2000, many residents felt that their low incomes 
were more than compensated by their rural lifestyle and the gradually improving environment of 
the NHLD. 
 
Scenario 3:  Northwoods Quilt  
 
Improvements in transportation, shipping, and telecommunications in the late 2000s and early 
2010s greatly expanded the locations in which people could live and work. Many people, 
especially older people in their 50s and 60s, took advantage of the opportunity and moved to 
the NHLD, enjoying a more relaxed lifestyle, working part-time out of their homes, and spending 
more time with their families. To these new residents, sustaining the wild character of the area, 
the very thing that drew them there in the first place, was important. 
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As more and more people moved to the NHLD, residents gradually realized that the quality of 
life was deteriorating due to pressures created by the increasing population.  Social conflicts 
became worse as a series of warm winters with little snow damaged the tourist industry in 2008-
2012, while hot summers brought more forest fires, lower lake levels, and occasional water 
quality problems.  Although conflict was increasing, lake associations became more effective as 
forums for public debate and decision-making as people turned to their neighbors to solve local 
problems. 
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Motivated by the growing social and political tensions and some sound economic arguments, 
lake associations approached the county planners to develop a land use plan for the region.  
The outcome designated different lakes for specific uses in a fairly rigid manner.  Power boating 
and jet-skis were restricted to some lakes while canoeing and ‘silent uses’ were restricted to 
others. The DNR removed some public access to certain lakes and increased facilities at others.  
The success of this plan led the DNR to devolve a substantial amount of power to enforce 
regulations to lake associations, freeing state resources for use in the invention and support of 
creative management methods as well as additional monitoring and survey work.  These 
changes led to an increase in the popularity of the DNR, as the agency created flexibility for 
NHLD residents and provided information that reduced management uncertainties and resulted 
in better public decisions. In conjunction with the DNR’s allocation of power to local groups, the 
state authorized a NHLD Watershed Commission with taxing and regulatory authority.  
 
By 2027, the NHLD was more diverse than in 2002.  The economy was more diverse as tourism 
was supplemented by small local businesses that provided services in globally-distributed 
markets.  The lake uses were more diverse, as different lakes were dedicated to different 
groups of users and different menus of ecosystem services.  The dedication of lakes to 
particular uses and control of access points by lake associations reduced the spread of invasive 
species among lakes.  The NHLD was buffered from ecological disturbance by the diverse 
composition of its landscape.  The diversity of recreational and economic activity continued to 
attract  well-educated, innovative residents who contributed to the diversity of the economy and 
added to the sense of optimism that the NHLD would continue to thrive as a national center of 
green ecotourism. 
 
Scenario 4:  Refugee Revolution 

 
In April 2010, a private propeller plane flying over Chicago exploded in midair, dispersing two 
tanks of radioactive dust in a wide cloud across the Loop District. As investigators rushed to the 
area, uneasiness turned to fear when the dirty bomb was followed by a massive truck bomb that 
leveled the Chicago Board of Trade.  People feared for their safety in population centers of the 
upper Midwest.   Within a few weeks, ten thousand owners of second homes started the tourist 
season early in the NHLD.  The population of the NHLD doubled overnight.  While residents of 
the NHLD were accustomed to an influx of visitors each summer, this situation was different.  
The refugees from urban terrorism were in the NHLD to stay. 
 
The influx of refugees stressed the infrastructure of the NHLD, as schools, hospitals, police and 
fire services struggled to cope with a much larger resident population.  The newcomers 
competed for jobs.  The NHLD was more crowded than usual in the summer of 2010.  Pressure 
increased on all natural resources of the region. 
 
Social conflicts intensified through 2010 and on into 2011.  All levels of government struggled to 
cope with the changes in the NHLD by providing infrastructure and economic support for the 
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new residents, and helping the NHLD to assimilate the new residents.  The transition was 
difficult, but gradually progress was made. 
 
As part of an expanded war on terrorism, the nation drew more heavily on the resources of the 
NHLD.  The NHLD became a crucial source of fresh water, as radioactive contamination from 
the dirty bomb had forced closure of Lake Michigan for municipal water supplies.  Eventually the 
radioactive contamination spread to the downstream Great Lakes Huron, Erie and Ontario, 
causing both the U.S. and Canada to draw more heavily on water supplies from the highlands of 
the Great Lakes region.  Great Lakes fish stocks were also contaminated.  Aquaculture 
developed in the NHLD to provide fish for national and international markets.  With aquaculture 
came water pollution and disease problems.  The WDNR restricted aquaculture to the lakes low 
in the landscape, while the less polluted lakes high in the landscape were engineered for water 
extraction.  The state authorized commercial deer harvest for the first time in 2014.  Forest 
management and tree harvest intensified.  The rapid increase in new residents lead to the rapid 
development of a strict system of regulations, most of these regulations strictly divided up 
responsibility among lake owners through a combination of market based mechanisms and 
strict state based command and control.  
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By 2027, 120,000 people lived year-round in the NHLD, almost three times the population in 
2000.  Most lived in a city sprawling from Rhinelander to Merrill along the Wisconsin River, 
where many worked in light industry or service sectors of the economy. The refugees were 
assimilated in an economic expansion driven by relocation of economic activity from other cities, 
including Chicago which would remain uninhabitable for decades.  Some of the low-lying lakes 
were used for aquaculture, with associated water quality problems.  Farther north, watersheds 
were managed to protect water supplies and generate forest products, using a model similar to 
that used by New York City to manage its water supply in the Catskill Mountains.  Although the 
Northwoods were more urbanized than in 2002, elements of the old Northwoods were found in 
the smaller communities north of the urban center.  Fish and game harvests were controlled 
more rigidly than in 2002, but people still enjoyed fishing and hunting in the smaller upland lakes 
and more remote forests of the NHLD.  Outdoor recreation was a smaller part of the economy.  
Recreational ecosystems had been replaced by working ecosystems. 
 

Comparison of the Four Scenarios 
 

The scenarios were designed to illustrate different drivers of change and different responses to 
change.  In Anaheim North, the themes are expansion of the tourist industry, loss of local 
control, and ecological decline.  Change is triggered by development of Disney-like recreation 
parks by large tourism corporations located outside the NHLD.  The economics of the region 
becomes more heavily dependent on tourism, with many low-wage jobs.  The ecological 
qualities of the landscape and the lakes decline.  In Walleye Commons, the themes are 
ecological breakdown followed by population decline, tribal renaissance, and slow recovery of 
ecosystems.  Change is triggered by a series of ecological breakdowns.  Later, innovation is 
driven by the tribes.  Economically, the region declines although economic opportunities 
become somewhat more diverse.  Ecologically, the region suffers several disasters from which it 
recovers slowly.  In Northwoods Quilt, the themes are diversification of the economy leading to 
resource conflict which eventually is resolved by a sort of lake triage system and a more 
heterogeneous landscape.  Change is triggered by resource conflict, and the drivers of 
innovation are lake associations which are able to harness the diverse talents of people living 
around each lake, and work together to develop a bottom-up plan for landscape management.  
Ecologically, the qualities of different lakes and different terrestrial ecosystems are highly 
variable, though the resilience of the landscape as a whole may have increased.  In Refugee 
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Revolution, a national disaster triggers rapid development of the NHLD.  Federal and state 
agencies are key drivers of change.  Economically, the region passes through a difficult 
transition that eventually grows and diversifies the economy.  Ecosystems are exploited more 
heavily for water, food and forest products.  Although some ecosystems are degraded, others 
are preserved.  A more detailed comparison of the scenario outcomes is presented in Appendix 
1. 
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What do the scenarios reveal about the resilience of the NHLD?  In Anaheim North, both social 
and ecological resilience are decreased.  The economy remains tourism-centered and is 
increasingly dominated by corporations based outside the NHLD, while many rural features of 
the current Northwoods lifestyle are lost.  Ecological resilience is lost through pollution, 
biological invasions, and disease.  By 2027, the NHLD’s identity as a social-ecological region 
has been lost. In Walleye Commons, both social and ecological resilience are challenged by a 
series of ecological breakdowns leading to substantial decline in human use of the region.  The 
seeds of renewal lie in the tribes, who stay in the region and slowly develop new economic 
activities while the ecosystems slowly recover.  By 2027, both social and ecological resilience of 
the NHLD are growing.  In Northwoods Quilt, growing population leads to resource conflict but 
also builds economic diversity and leads to new coalitions of newcomers and long-term 
residents who find common goals.  After some political turbulence this leads to a new 
management regime that builds landscape heterogeneity.  By 2027, both social and ecological 
resilience of the NHLD seem to be growing.  In Refugee Revolution, the resilience of the NHLD 
is severely tested by an influx of refugees from urban terrorism.  After a difficult transition, the 
economy is rebuilt with a more intensive focus on working ecosystems combined with industry 
in the Rhinelander-Merrill corridor.  By 2027, much of the region is heavily exploited but a 
significant fraction of the Northwoods has not changed much since 2002.  A more detailed 
comparison of the scenarios with respect to resilience is presented in Appendix 2. 
 
While the events in the scenarios are plausible, it is unlikely that any scenario will come true.  It 
is possible, however, that the future will contain a mix of the events described in the scenarios.  
It will be interesting to consider policies proposed for the NHLD in light of the possible futures 
described in this report.  What policies would work across all of these futures?  What policies 
could help create better futures? 
 
 
 
 
 

Next Steps 
 
Next Steps in the NHLD 
 

1. Meet with representatives of groups who could not attend the meeting, to ask their 
opinion of the scenarios. 

 
2. Develop outreach tools and mechanisms to increase discussion of our findings with local 

people. 
 
Next Steps for the Resilience Alliance Project 
 

1. Ground the scenarios in literature, data and models. 
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2. Compare and contrast with other RA case studies. 
 

3. Develop new research based on ideas developed here. 
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Appendix 1.  Comparison of selected characteristics today (2002) and in 2027 under the four 
scenarios. 
 
  

Today, 2002 
Anaheim North, 
2027 

Walleye 
Commons, 
2027 

Northwoods 
Quilt, 2027 

Refugee 
Revolution, 
2027 

Population 43,000 
(double in 
summer) 

60,000 
(double in 
summer) 

12,000 
(50% increase 
in summer) 

55,000 
(50% increase 
in summer) 

120,000 
(25% increase 
in summer) 

Demography 
(vs. rest of 
Wisconsin) 

 Older, Native 
Americans ~4% 
 

Similar  Younger, 
Native 
American 
majority 

Similar Similar 

Landscape Lake-centered, 
some sprawl, 
large public 
conservation 
areas, 
reservation 
lands 

More lake 
development, 
more sprawl, 
public lands 
and 
reservations 
about the same 

Less lake 
development, 
expanded tribal 
land ownership 

More variable 
development 
pattern, public 
lands and 
reservations 
about the 
same 

Extensive 
development of 
lakes and 
uplands, heavy 
use of public 
lands, 
reservations 
about the same

Economics Mild recession 
after decade of 
growth; growth 
of tourism; rising 
property values 

More wealthy 
people, more 
people in 
minimum wage 
jobs, more 
inequity, no 
economic 
diversification 

Economic 
decline, 
reduced 
property 
values, some 
economic 
diversification 

Uneven 
economic 
development 
(towns vs. rural 
areas), 
diversification 
of 
opportunities 

Growing 
economy, 
diversification 
of economic 
opportunities 

Aesthetics Good Diminished and 
declining 

Rebuilding Good Diminished, but 
good in some 
areas 

Water quality 
(including 
nutrients, 
toxins) 

Good (some 
mercury, some 
eutrophication 
risk) 

Moderate to 
poor; more 
metals,  road 
salt, and 
eutrophication 

Moderate but 
variable; some 
mercury and 
toxic algae; 
other lakes 
good or 
recovering 

Good but 
variable with 
some 
degraded 
lakes 

Moderate and 
variable.  More 
water 
extraction, 
declining 
groundwater 
table. 

Fisheries, 
habitat and 
aquatic 
invasions 

Good; some 
overfishing, 
some habitat 
loss, some 
invasions 

Moderate and 
declining 

Variable and 
improving; 
some invaders 
persist; some 
lakes recover 
slowly from fish 
diseases 

Good Moderate and 
variable.  
Aquaculture 
impacts some 
lakes. 

Forests and 
wildlife 

Good; little old 
growth; 
rotational 
harvesting; deer 
overpopulation; 
some exotics 

About the same 
but heavier use; 
increased deer 
populations, 
increased 
exotics 

Good and 
improving; deer 
population 
decimated; 
small moose 
herd 

About the 
same but 
heavier use; 
expanded 
hunting to 
control deer 

Working 
forests, heavier 
harvesting, 
closely 
regulated deer 
production for 
meat 

Ecosystem 
Management 

Department of 
Natural 

Gridlock as 
many lawsuit as 

Minimal local 
informal 

Integrated lake 
based co-

Strict state 
regulation 
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Resources and 
Countries 
regulation and 
conflict 
mediation 

different 
approaches 
clash 

management, 
combined with 
national and 
state 
restoration 
programs 

management 
among lake 
associations, 
state and 
county 

combined with 
market based 
incentives 
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Appendix 2.   Resilience-related features of the NHLD today (2002) and in 2025 under the four 
scenarios. 
 
  

Today, 2002 
Anaheim 
North, 2025 

Walleye 
Commons, 
2025 

Northwoods 
Quilt, 2025 

Refugee 
Revolution, 
2025 

Ecological 
resilience 
(distance to 
thresholds) 

Moderate to high; 
some vulnerability to 
eutrophication;  
shoreline degradation 
and exotics; little old 
growth forest, deer 
overpopulation 

Low, or 
degradation 
thresholds 
have already 
been crossed 

Variable, 
recovering 
ecosystems 
building 
resilience 

Variable, 
adapting as 
needs arise, 
some 
degradation 
thresholds 
have been 
crossed 

Variable, 
declining, 
some 
degradation 
thresholds 
already 
crossed 

Diversity of 
economic 
opportunity 

Low, heavy 
dependence on 
tourism 

Lower, with 
more 
dependency 
on tourism 

Low but 
growing, with 
some new 
opportunities. 

Growing, 
with 
expanding 
opportunity 

Growing, with 
expanding 
opportunity 

Scale of 
control of 
economy and 
politics 

Largely internal 
control, some state 
and federal control 

Shift of 
control 
toward 
external 
tourism 
corporations 

Shift of 
control toward 
the local and 
to tribes 

Shift of 
control 
toward the 
region as a 
whole 

Growth of 
external 
governmental 
and economic 
controls 

Development 
aimed at 
building 
resilient 
ecosystems? 

Mixed No Yes Yes Mixed 

Community 
ethic vs. 
rugged 
individualism 

Individualistic, low 
community 
connectivity. 

Declining 
community 
ethic 

Strong 
community 
ethic 

Expanded 
and growing 
community 
ethic 

Some growth 
in community 
ethic 

Adaptive vs. 
reactive 
environmental 
decision 
making 

Mixed Reactive Adaptive Adaptive Mixed 

Capacity to 
innovate 

Low, limited by low 
social connectivity, 
disenfranchisement 
of taxpayers, distrust 
of WDNR 

Low, limited 
by external 
control 

High, though 
somewhat 
limited by 
financial 
resources 

High High 

Adaptive 
capacity 
(capacity to 
bring new 
ideas to bear 
on emerging 
problems) 

Moderate at local 
scale, with variation 
among lakes and 
among large land 
holdings; low at 
regional scale 

Moderate but 
directed at 
reactive 
problem 
solving 
toward 
development 

Moderate, 
limited by 
financial 
resources 

High High for 
working 
ecosystems, 
moderate 
otherwise 
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