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5. Are These Policies Consistent and 
Feasible?

We have so far presented a brief vision of what a sustainable and desirable “ecological 
economy” would look like, and a summary list of some of the policies we think would be 
required in order to get there. This begs the important question of whether these policies 
taken together are consistent and whether they are sufficient to achieve the goals we 
have articulated. Can we have a global economy that is not growing in material terms but 
that is sustainable and provides a high quality of life for most (if not all) people? While we 
can never really know the answer to this question until we actually try it out in practice, 
we can provide a few lines of evidence to help anticipate whether such an economy-in-
society-in-nature can work. These include lessons from history, modern day small-scale 
examples, and modeling studies. We will briefly discuss each of these lines of evidence 
in turn. 

5.1. Lessons from History1 
Human history has traditionally been cast in terms of the rise and fall of great civilizations, 
wars, specific human achievements, and extreme natural disasters (e.g., earthquakes, 
floods, plagues). This history tends to leave out, however, the important ecological and 
climatic context and the less obvious interactions which shaped and mediated these 
events. The capability to integrate human history with new data about the natural history 
of the earth at global scales and over centuries to millennia has only recently become 
possible. It is a critical missing link that is needed in order to provide a much richer 
picture of how (and why) the planet has changed in historical times, and how (and why) 
past human societies have either been able to sustain themselves or have collapsed. 

Socio-ecological systems are intimately linked in ways that we are only beginning to 
appreciate [160-163]. One major challenge in linking human and environmental change 
is the development of a new integrated analytical modeling paradigm that reveals the 
complex web of causation across multiple spatial and temporal scales, while allowing 
important emergent properties and generalities to rise above the details. Only with such 
a paradigm can we survey the past and test alternate explanations rigorously. To develop 
this integrated understanding, a project of the global change research community has 
been initiated, titled Integrated History and Future of People on Earth (IHOPE) [164].

The big, general questions that the IHOPE activity is aimed at addressing can be 
summarized as the following:

1. What are the complex and interacting mechanisms and processes resulting in the 
emergence, sustainability, or collapse of socio-ecological systems?

2. What are the pathways to developing and evaluating alternative explanatory 
frameworks, specific explanations, and models (including complex systems 
models) by using observations of highly variable quality and coverage?

1 This section relies heavily on Costanza, Graumlich, et al. 2007.
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3. How do we use knowledge of the integrated history of the earth for understanding 
and creating the future? 

It has often been said that if one fails to understand the past, one is doomed to repeat 
it. IHOPE takes a much more ‘‘hopeful’’ and positive attitude. If we can really understand 
the past, we can create a better, more sustainable, and desirable future.

Getting back to the original intention of this section, we can ask: Have there ever been 
non-growing economies that have been sustainable? Actually, this question needs to be 
turned around, since for the vast majority of human history, economies have grown at 
very low to zero rates. If anything, from an historical perspective, it is the phenomenal 
rate of growth of recent economies that is the anomaly. However, we also know that 
many historical societies have collapsed [12,163] and many of them were not what we 
would call “desirable.” On the other hand, there were a few successful historical cases in 
which decline did not occur, including the following [163,165]:

• Tikopia Islanders have maintained a sustainable food supply and non-increasing 
population with a bottom-up social organization.

• New Guinea features a silviculture system more than 7,000 years old with an extremely 
democratic, bottom-up decision-making structure.

• Japan’s top-down forest and population policies in the Tokugawa-era arose as a 
response to an environmental and population crisis, bringing an era of stable 
population, peace, and prosperity.

Understanding the history of how humans have interacted with the rest of nature can 
help clarify the options for managing our increasingly interconnected global system. 
However, we know from history that non-growing societies are feasible. We also know 
that sustainable societies are possible. As we learn more about the details of historical 
societies’ interaction with the rest of nature, we can use that knowledge to help design a 
better, more sustainable, and desirable future. 

5.2. Small-Scale Examples
There are many small-scale examples of sustainable communities that can serve as 
models. Many groups and communities around the world are involved in building a new 
economic vision and testing solutions. There are far too many to list all, but here are a 
few examples:

• Transition town movement (http://www.transitionnetwork.org)
• Global EcoVillage Network (http://gen.ecovillage.org)
• Co-Housing Network (http://www.cohousing.org/)
• Wiser Earth (http://www.wiserearth.org)
• Sustainable Cities International (http://www.sustainablecities.net)
• Center for a New American Dream (http://www.newdream.org)
• Democracy Collaborative (http://www.community-wealth.org)
• Portland, Oregon, Bureau of Planning and Sustainability (http://www.portlandonline.

com/bps/index.cfm)
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All of these examples embody the vision, worldview, and policies we have elaborated 
to some extent. Their experiments collectively provide evidence that the policies are 
feasible at a smaller scale. The challenge is to scale up some of these models to society 
as a whole. 

The problem is that we live in a globalized world and it is difficult to generate larger 
scale examples that are independent enough from the world to actually try something 
significantly different. In a sense, we need a total “regime shift” to a new system [42] and 
that often requires at least a partial collapse of the existing order.

Nevertheless, even though the world is still largely enmeshed in the conventional 
economic paradigm, several cities, states, regions, and countries are further along the 
path we outline than others. Examples include Portland, Oregon; Stockholm and Malmö, 
Sweden; London, U.K.; the states of Vermont, Washington, and Oregon in the U.S.; 
Germany, Sweden, Iceland, Denmark, Costa Rica, Bhutan; and many others.

 

Figure 9. Relationship between change in ecological footprint and distance from per-capita bio-
capacity by country [166].

One way to look at this transition is shown in Figure 9, which plots the percent change in 
ecological footprint by country (an indicator of change in material and energy throughput) 
against per-capita fair share of the ecological footprint relative to global bio-capacity (an 
indicator of the scale of the economy, with 1 indicating “optimal” scale) [166]. This divides 
the graph into four quadrants, with the center of the graph representing countries that 
are closest to steady state. In the upper right quadrant are countries whose ecological 
footprint is increasing and is above their optimal scale. This is “undesirable growth.” In 
the upper left quadrant are countries that are still above their optimal scale but whose 
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ecological footprint is decreasing. This is “desirable degrowth.” Likewise, countries that 
are below their optimal scale are either experiencing “undesirable degrowth” if their 
ecological footprint is decreasing or “desirable growth” if their footprint is increasing. 

The policies we have recommended in this report would drive countries toward the center 
of this graph. Depending on the country, this could involve either growth or degrowth 
of material and energy throughput and the scale of the economy, accompanied by an 
improvement in human well-being broadly defined.

The transition to the world we envision will be a process of directed cultural evolution [42]. 
To direct this process, we need to generate, communicate, and broadly discuss more 
smaller-scale experiments that embody the vision and policies we have articulated. 

However, a third line of evidence for the feasibility of our vision is based on simulating 
how these societies might work.

5.3. Modeling Studies
There are several integrated modeling studies that provide evidence that a sustainable, 
non-growing economy is both feasible and desirable. Below we briefly describe three of 
them.

5.3.1. World32 
The World3 model has been the subject of three influential books, beginning with The 
Limits to Growth [168], continuing with Beyond the Limits [169] and ending with the recent, 
30-year update [170]. World3 is a globally aggregated systems dynamics model broken 
into five sectors: population, capital, agriculture, nonrenewable resources, and persistent 
pollution, and containing 16 state variables (i.e., population, capital, pollution, and arable 
land), 100 variables total, and 80 fixed parameters [168]. 

Because of the influence of the original book (several million copies were sold), this 
model has been the topic of intense scrutiny, debate, misunderstanding, and, one could 
argue, willful misinformation over the years. One interesting bit of misinformation that has 
been persistently circulating is the idea that the model’s “predictions” have been proven 
totally wrong by subsequent events [171]. In fact, the model’s standard run scenario, 
made in 1972, fits the data so far very well [172]. The model’s forecasts of collapse under 
certain scenarios did not start to occur until well past the year 2000. The true tests of this 
model’s forecasts will arrive in the coming decades.

World3 has been criticized on methodological grounds [173]. The most often cited 
difficulties are that it does not include prices explicitly, that it assumes resources are 
ultimately limited, and that it does not present estimates of the statistical uncertainty of 
its parameters. In fact, World3 is a viable and effective method to reveal the implications 
of the primary assumptions about the nature of the world that went into it. That is all that 
can be claimed for any model. These assumptions, or “pre-analytic visions,” need to be 
made clear and placed in direct comparison with the corresponding assumptions of the 
alternatives, in this case the “unlimited growth model.” As Meadows and colleagues have 

2 This and the following section are adapted from 167. Costanza R, Leemans R, Boumans R, Gaddis E (2007) Integrated global 
models. In: Costanza R, Graumlich L, Steffen W, editors. Sustainability or collapse? An integrated history and future of people on 
earth. Cambridge, MA: MIT Press. pp. 417-446.
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repeatedly pointed out, the essential difference in pre-analytic visions centers around 
the existence and role of limits: thermodynamic limits, natural resource limits, pollution 
absorption limits, population carrying capacity limits, and most importantly, the limits 
of our understanding about where these limits are and how they influence the system 
[169,170]. The alternative unlimited growth model assumes there are no limits that cannot 
be overcome by continued technological progress, while the limited growth model 
assumes that there are limits, based on thermodynamic first principles, observations of 
natural ecosystems, and understanding of basic planetary boundaries [1]. Ultimately, we 
do not know which pre-analytic vision is correct (they are, after all, assumptions), so we 
have to consider the relative costs of being wrong in each case [37,174].

Finally, while the discussions of World3 often point to the limited vs. unlimited growth 
assumptions as a key difference from conventional economic models, they do not take 
the opportunity to look at the relative costs and benefits of being right or wrong in those 
assumptions. If one does this, one can easily see that the cost of assuming no limits 
and being wrong is the collapse scenarios shown by World3, while the cost of assuming 
limits and being wrong is only mildly constrained growth [174]. 

5.3.2. GUMBO
The Global Unified Metamodel of the BiOsphere (GUMBO) [175] was developed by a 
working group at the National Center for Ecological Analysis and Synthesis (NCEAS) in 
Santa Barbara, California. Its goal was to simulate the integrated earth system and assess 
the dynamics and values of ecosystem services. It is a “metamodel” in that it represents 
a synthesis and a simplification of several existing dynamic global models in both the 
natural and social sciences at an intermediate level of complexity. GUMBO is the first 
global model to include the dynamic feedbacks among human technology, economic 
production and welfare, and ecosystem goods and services within the dynamic earth 
system. GUMBO includes five distinct modules or “spheres”: the atmosphere, lithosphere, 
hydrosphere, biosphere, and anthroposphere. The earth’s surface is further divided into 
11 biomes or ecosystem types, which encompass the entire surface area of the planet: 
open ocean, coastal ocean, forests, grasslands, wetlands, lakes/rivers, deserts, tundra, 
ice/rock, croplands, and urban. The relative areas of each biome change in response to 
urban and rural population growth, gross world product (GWP), and changes in global 
temperature. Among the spheres and biomes, there are exchanges of energy, carbon, 
nutrients, water, and mineral matter. In GUMBO, ecosystem services are aggregated 
to seven major types, while ecosystem goods are aggregated into four major types. 
Ecosystem services, in contrast to ecosystem goods, cannot accumulate or be used at 
a specified rate of depletion. Ecosystem services include soil formation, gas regulation, 
climate regulation, nutrient cycling, disturbance regulation, recreation and culture, and 
waste assimilation. Ecosystem goods include water, harvested organic matter, mined 
ores, and extracted fossil fuel. These 11 goods and services represent the output from 
natural capital, which combines with built capital, human capital, and social capital to 
produce economic goods and services and social welfare. The model calculates the 
marginal product of ecosystem services in both the production and welfare functions as 
estimates of the shadow prices of each service.

Historical calibrations from 1900 to 2000 for 14 key variables for which quantitative time 
series data were available produced an average R2 of 0.922. A range of future scenarios 
to the year 2100 representing different assumptions about future technological change, 
investment strategies, and other factors have been simulated. The scenarios include 
a base case (using the “best fit” values of the model parameters over the historical 
period) and four initial alternative scenarios. These four alternatives are the result of two 
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variations (a technologically optimistic set and a skeptical set) concerning assumptions 
about key parameters in the model, arrayed against two variations (a technologically 
optimistic and a skeptical set) of policy settings concerning the rates of investment in 
the four types of capital (natural, social, human, and built). They correspond to the four 
scenarios laid out by Costanza [37] and are very similar to the four scenarios used in the 
Millennium Ecosystem Assessment [17].

Like World3, GUMBO can produce scenarios of global steady state or overshoot and 
decline. Achieving a steady state is possible with investment and population priorities 
similar to the ones outlined in the previous sections of this report, indicating that the 
policies are internally consistent.

5.3.3. LowGrow3 
More recently, the “LowGrow” model of the Canadian economy has been used to 
describe the possibility of constructing an economy that is not growing in GDP terms 
but that is stable, with high employment, low carbon emissions, and high quality of life 
[121,176]. LowGrow was explicitly constructed as a fairly conventional macroeconomic 
model calibrated for the Canadian economy, with added features to simulate the effects 
on natural and social capital. Figure 10 shows the simplified structure of LowGrow. 
Aggregate (macro) demand is determined in the normal way as the sum of consumption 
expenditure (C), investment expenditure (I), government expenditure (G), and the 
difference between exports (X) and imports (I.) Their sum total is GDP measured as 
expenditure. There are separate equations for each of these components in the model, 
estimated with Canadian data from about 1981 to 2005, depending on the variable. 
Production in the economy is estimated by a Cobb-Douglas production function in which 
macro supply is a function of employed labor (L) and employed capital (K). The time 
variable (t) represents changes in productivity from improvements in technology, labor 
skills, and organization. The production function is shown as macro supply at the bottom 
of Figure 10. It estimates the labor (L) and employed capital (K) required to produce GDP 
allowing for changes in productivity over time. 

There is a second important link between aggregate demand and the production 
function. Investment expenditures (net of depreciation), which are part of aggregate 
demand, add to the economy’s stock of capital, increasing its productive capacity. Also, 
capital and labor become more productive over time. It follows that, other things equal, 
without an increase in aggregate demand these increases in capital and productivity 
reduce employment. Economic growth (i.e., increases in GDP) is needed to prevent 
unemployment rising as capacity and productivity increase. 

Population is determined exogenously in LowGrow, which offers a choice of three 
projections from Statistics Canada. Population is also one of the variables that determines 
consumption expenditures in the economy. The labor force is estimated in LowGrow as a 
function of GDP and population. 

There is no monetary sector in LowGrow. For simplicity it is assumed that the Bank 
of Canada, Canada’s central bank, regulates the money supply to keep inflation at or 
near the target level of 2 percent per year. LowGrow includes an exogenously set rate 

3 Adapted from 176. Victor PA (2008) Managing without growth: slower by design, not disaster. Cheltenham, UK: Edward Elgar 
Publishing.
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of interest that remains unchanged throughout each run of the model. A higher cost of 
borrowing discourages investment, which reduces aggregate demand. It also raises the 
cost to the government of servicing its debt.
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Figure 10. The high level structure of LowGrow [176].

The price level is not included as a variable in LowGrow, although the model warns of 
inflationary pressures when the rate of unemployment falls below 4 percent (effectively 
full employment in Canada). 

LowGrow includes features that are particularly relevant for exploring a low/no-growth 
economy. LowGrow includes emissions of carbon dioxide and other greenhouse gases, 
a carbon tax, a forestry sub-model, and provision for redistributing incomes. It measures 
poverty using the UN’s Human Poverty Index (i.e., HPI-2 for selected OECD countries). 
LowGrow allows additional funds to be spent on health care and on programs for 
reducing adult illiteracy (both included in HPI-2) and estimates their impacts on longevity 
and adult literacy with equations from the literature. 

Implications of changes in the level of government expenditures can be simulated in 
LowGrow through a variety of fiscal policies, including an annual percentage change 
in government expenditure that can vary over time, and a balanced budget. LowGrow 
keeps track of the overall fiscal position of all three levels of government combined 
(federal, provincial, and municipal) by calculating total revenues and expenditures and 
estimating debt repayment based on the historical record. As the level of government 
indebtedness declines, the rates of taxes on personal incomes and profits in LowGrow 
are reduced endogenously, broadly consistent with government policy in Canada. 

In LowGrow, as in the economy that it represents, economic growth is driven by net 
investment (which adds to productive assets), growth in the labor force, increases in 
productivity, growth in the net trade balance, growth in government expenditures, and 
growth in population. Low- and no-growth scenarios can be examined by reducing the 
rates of increase in each of these factors singly or in combination. 
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Economic growth is desired not only for what it offers in terms of increased living 
standards but also out of fear of what might happen if a modern economy deliberately 
tried to wean itself off growth. Such fears are well-founded. Modern economies and their 
public, private, and not-for-profit institutions, as well as individual citizens, have come to 
rely on growth. They expect it, they plan for it, they believe in it. 

Several scenarios have been run with LowGrow to look at the feasibility of a low- or 
no-growth economy. Adjusting to life without economic growth could be a wrenching 
experience and a lot could go wrong, as shown in Figure 11. In this scenario, zero growth 
in GDP and GDP per capita is achieved around 2030 by eliminating growth in government 
expenditures, productivity, and population, and achieving zero net investment and net 
trade balance over a period of years starting in 2010. GDP per capita rises slightly until 
all the factors contributing to growth are extinguished and then drops back to the same 
level as at the start of 2005. Meanwhile, the unemployment rate literally goes off the 
chart, causing a dramatic rise in poverty. The debt-to-GDP ratio also rises to untenable 
heights, largely because of the massive increase in income support paid to the rising 
number of unemployed. Certainly, the human misery entailed in such a scenario is to be 
avoided if at all possible (Figure 11).

Figure 11. A no-growth disaster [176].

However, a wide range of low- and no-growth scenarios can be examined with LowGrow. 
Some are not much better than the no-growth disaster just described, but others offer 
more promise. One such promising scenario is shown in Figure 12.

Compared with the business as usual scenario, GDP per capita grows more slowly, 
leveling off around 2028, at which time the rate of unemployment is 5.7 percent. The 
unemployment rate continues to decline to 4.0 percent by 2035. By 2020 the poverty 
index declines from 10.7 to an internationally unprecedented level of 4.9, where it 
remains, and the debt-to-GDP ratio declines to about 30 percent and is maintained at that 
level to 2035. Greenhouse gas emissions are 31 percent lower at the start of 2035 than 
2005 and 41 percent lower than their high point in 2010. These results are obtained by 
slower growth in government expenditures, net investment, and productivity; a positive 
net trade balance; cessation of growth in population; a reduced workweek; a revenue-
neutral carbon tax; and increased government expenditure on anti-poverty programs, 
adult literacy programs, and health care.
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Figure 12. A better low/no growth scenario [176].

The contrast between the no-growth disaster (Figure 11) and the sustainable and 
desirable no-growth scenario (Figure 12) is striking and naturally raises questions about 
what makes the difference. The no-growth disaster scenario is based on a systematic 
elimination of all of the factors represented in LowGrow that contribute to growth without 
any compensating adjustments. The better no/low-growth scenario results from a wide 
range of policy measures, some more controversial than others, that would be required 
to transform the business as usual scenario into the kind of scenario illustrated in Figure 
12. In summary, these policy measures include:

•	 Investment: reduced net investment, a shift from investment in private to public 
goods through changes in taxation and expenditures.

•	 Labor force: stabilization through changing age structure of the population and 
population stabilization.

•	 Population: stabilization through changes to immigration policy.
•	 Poverty: trickle down replaced with focused anti-poverty programs that address the 

social determinants of illness and provide more direct income support.
•	 Technological change: slower, more discriminating, and preventative rather than 

end-of-pipe, through technology assessment and changes in the education of 
scientists and engineers.

•	 Government expenditures: a declining rate of increase.
•	 Trade: a stable, positive net trade balance (and diversification of markets). 
•	 Work week: shorter and with more leisure, through changes in compensation, work 

organization and standard working hours, and active market labor policies.
•	 Greenhouse gases: a revenue neutral carbon tax.

To complement these policies:

• Consumption: more public goods and fewer positional (status) goods, through 
changes in taxation and marketing.

• Environment and resources: limits on throughput and use of space through better 
land use planning and habitat protection and ecological fiscal reform.

• Localization: fiscal and trade policies to strengthen local economies.
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These are precisely the policies that we have elaborated in the previous sections of this 
report. No model results can be taken as definitive, since models are only as good as the 
assumptions that go into them. But what World3, GUMBO, and LowGrow have provided 
is some evidence for the consistency and feasibility of these policies, taken together, 
to produce an economy that is not growing in GDP terms, but that is sustainable and 
desirable.




