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1. Rationale and Objectives

Key points:

• Growth in material consumption is unsustainable: there are fundamental planetary 
boundaries.

• Growth in material consumption beyond a threshold already reached by many 
is undesirable: it has negative effects on social and natural capital and in 
overdeveloped economies does not increase well-being.

• Viable alternatives exist that are both sustainable and desirable, but they require a 
fundamental redesign of the entire “regime.”

The current mainstream model of the economy is based on a number of assumptions 
about the way the world works, what the economy is, and what the economy is for (Table 
1). These assumptions arose in an earlier period. In this “empty-world” context, built 
capital was the limiting factor, while natural capital was abundant. It made sense, in that 
context, not to worry too much about environmental “externalities,” since they could be 
assumed to be relatively small and ultimately solvable. It made sense to focus on the 
growth of the market economy, as measured by GDP, as a primary means to improve 
human welfare. It made sense, in that context, to think of the economy as only marketed 
goods and services and to think of the goal as increasing the amount of these goods and 
services produced and consumed. 

But the world has changed dramatically. We now live in a world relatively full of humans 
and their built capital infrastructure. In this new context, we have to reconceptualize 
what the economy is and what it is for. We have to first remember that the goal of the 
economy should be to sustainably improve human well-being and quality of life. We have 
to remember that material consumption and GDP are merely means to that end, not ends 
in themselves. We have to recognize, as both ancient wisdom and new psychological 
research tell us, that too much of a focus on material consumption can actually reduce our 
well-being [11]. We have to better understand what really does contribute to sustainable 
human well-being (SHW) and recognize the substantial contributions of natural and 
social capital, which are now the limiting factors to improving SHW in many countries. 
We have to be able to distinguish between real poverty, in terms of low quality of life, 
and merely low monetary income. Ultimately we have to create a new vision of what the 
economy is and what it is for, and a new model of the economy that acknowledges this 
new “full-world” context and vision. 

Some argue that relatively minor adjustments to the current economic model will produce 
the desired results. For example, they argue that by adequately pricing the depletion of 
natural capital (e.g., putting a price on carbon emissions) we can address many of the 
problems of the current economy while still allowing growth to continue. We call this 
approach the “green economy” (GE) model (Table 1). Some of the areas of intervention 
promoted by GE advocates, such as investing in natural capital. are necessary and 
we should pursue them. However, we do not agree that they are sufficient to achieve 
sustainable human well-being. We need a more fundamental change, a change of our 
goals and paradigm as discussed in the remainder of this report.
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Table 1. Basic characteristics of the current economic model, the green economy 
model, and the ecological economics model [8].

Current Economic 
Model

Green Economy 
Model

Ecological Economics 
Model

Primary policy 
goal

More: Economic growth 
in the conventional 
sense, as measured by 
GDP. The assumption 
is that growth will 
ultimately allow the 
solution of all other 
problems. More is 
always better.

More but with lower 
environmental 
impact: GDP growth 
decoupled from 
carbon and from 
other material and 
energy impacts.

Better: Focus must shift 
from merely growth to 
“development” in the real 
sense of improvement 
in sustainable human 
well-being, recognizing 
that growth has significant 
negative by-products. 
More is not always better.

Primary 
measure of 
progress

GDP. Still GDP, but 
recognizing impacts 
on natural capital.

Index of Sustainable 
Economic Welfare 
(ISEW), Genuine Progress 
Indicator (GPI), or other 
improved measures of 
real welfare.

Scale/carrying 
capacity/role of 
environment

Not an issue, since 
markets are assumed 
to be able to overcome 
any resource limits 
via new technology, 
and substitutes for 
resources are always 
available.

Recognized, 
but assumed to 
be solvable via 
decoupling.

A primary concern as a 
determinant of ecological 
sustainability. Natural 
capital and ecosystem 
services are not infinitely 
substitutable and real 
limits exist.

Distribution/
poverty

Given lip service, but 
relegated to “politics” 
and a “trickle-down” 
policy: a rising tide lifts 
all boats.

Recognized 
as important, 
assumes greening 
the economy will 
reduce poverty via 
enhanced agriculture 
and employment in 
green sectors.

A primary concern, since 
it directly affects quality 
of life and social capital 
and is often exacerbated 
by growth: a too rapidly 
rising tide only lifts 
yachts, while swamping 
small boats.

Economic 
efficiency/
allocation

The primary concern, 
but generally including 
only marketed goods 
and services (GDP) and 
market institutions.

Recognized to include 
natural capital and the 
need to incorporate 
the value of natural 
capital into market 
incentives.

A primary concern, but 
including both market 
and nonmarket goods 
and services, and effects. 
Emphasis on the need to 
incorporate the value of 
natural and social capital 
to achieve true allocative 
efficiency.
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Current Economic 
Model

Green Economy 
Model

Ecological Economics 
Model

Property rights Emphasis on 
private property and 
conventional markets.

Recognition of the 
need for instruments 
beyond the market.

Emphasis on a balance 
of property rights regimes 
appropriate to the nature 
and scale of the system, 
and a linking of rights with 
responsibilities. Includes 
larger role for common-
property institutions in 
addition to private and 
state property.

Role of 
government

Government 
intervention to be 
minimized and replaced 
with private and market 
institutions.

Recognition of the 
need for government 
intervention to 
internalize natural 
capital.

Government plays a 
central role, including 
new functions as referee, 
facilitator, and broker in 
a new suite of common-
asset institutions.

Principles of 
governance

Laissez-faire market 
capitalism.

ecognition of 
the need for 
government.

Lisbon principles of 
sustainable governance.

1.1. Some Background
The World Bank (WB) and the International Monetary Fund (IMF), founded at the Bretton 
Woods conference at the end of World War II, were chartered to speed economic 
development, stabilize the world economy, and end poverty. These institutions have 
relied largely on the current economic model as described above and in Table 1. The 
inability of these institutions and the later World Trade Organization (WTO), whose origins 
can also be traced to the Bretton Woods conference, to fully achieve their original goals 
of improving lives in the developing world and stabilizing the global economy has given 
rise to many critics, who are no longer marginalized voices of the displeased. These 
include former World Bank economists, the Group of 77 (G-77), and, increasingly, the 
millions of people in developed countries who have taken to the streets in protest. The 
policies under fire include removing barriers that check corporate access to a country’s 
resources and often involve suspension of social and environmental legislation. Such 
policies can even over-ride national laws instituted through democratic processes. For 
example, the WTO once ruled that the United States Clean Air Act was a barrier to free 
trade. Such policies are antithetical to the goal of developing in a way that is sustainable, 
democratic, and equitable. They are also by no means agreed-upon in a broad consensus 
but are rather the dictates of a few powerful countries and their attendant organizations. 
Lending countries and their economists drove these policies, and borrowing nations 
have had little say in their implementation. Loans have required cuts in government 
salaries and privatization of social services. The conditional loans foisted upon many 
Latin American countries resulted in massive unemployment and devastating economic 
crises. In short, the execution of this model of the economy has led to unemployment, 
falling worker wages, biodiversity loss, environmental degradation, and disintegration of 
the social fabric. 
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Critics of the current model are many, and a coherent and viable alternative is sorely needed. 
Our purpose in this report is to lay out a new model of the economy based on the worldview 
and principles of ecological economics. [7-9] These include the ideas that:

1. our material economy is embedded in society which is embedded in our ecological 
life-support system, and that we cannot understand or manage our economy 
without understanding the whole, interconnected system; 

2. growth and development are not always linked and that true development must be 
defined in terms of the improvement of sustainable human well-being, not merely 
improvement in material consumption; and

3. a balance of four basic types of assets (capital) are necessary for sustainable 
human well-being: built, human, social, and natural capital (financial capital is 
merely a marker for real capital and must be managed as such).

Before describing this new model, we provide a bit more background on why the current 
model is both unsustainable and undesirable.

1.2. Growth in Material Consumption is Unsustainable: 
There are Fundamental Planetary Boundaries
Historically, human recognition of our impact on the earth has consistently lagged behind 
the magnitude of the damage we have imposed, thus seriously weakening efforts to 
control this damage [12]. Even today, technological optimists and others ignore the 
mounting evidence of global environmental degradation, including climate disruption. 
Even some serious observers draw comfort from arguments such as the following:

• GDP figures are still increasing throughout much of the world.
• Life expectancies are still increasing in many nations. 
• Evidence of human-caused climate disruption is still not absolutely definitive.
• Some claims of environmental damage have been exaggerated.
• Some previous predictions of environmental catastrophe have not been borne out.

Each of these statements is correct. However, not one of them is a reason for 
complacency, and indeed, taken together they should be viewed as powerful evidence of 
the need for an innovative approach. GDP and other current measures of national income 
accounting are notorious for overweighting market transactions, understating resource 
depletion, omitting pollution damage, and failing to measure real changes in well-being. 
For example, the Index of Sustainable Economic Welfare (ISEW), and a variation called 
the Genuine Progress Indicator (GPI), show significantly reduced improvement in real 
gains despite great increases in resource-depleting throughput. The ISEW and GPI also 
show increases in life expectancies in many nations, clearly indicating improvements 
in welfare; but unless accompanied by corresponding decreases in birth rates, such 
increases are warnings of acceleration in population growth, which will compound all 
other environmental problems. More details about these and other indicators of well-
being are provided in section 1.3.
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The pervasiveness of uncertainty about the basic nature of our ecological life-support 
systems and the recognition that complex systems often exhibit rapid, nonlinear changes 
and threshold effects emphasizes the need for building precautionary minimum safety 
standards into our policies [1]. 

Only relatively recently, with advances in environmental sciences, global remote sensing, 
and other monitoring systems, has a more comprehensive assessment of local and 
global environmental deterioration become possible. Evidence is accumulating with 
respect to accelerating loss of vital rain forests, species extinctions, depletion of ocean 
fisheries, shortages of freshwater in some areas and increased flooding in others, soil 
erosion, depletion and pollution of underground aquifers, decreases in quantity and 
quality of irrigation and drinking water, and growing global pollution of the atmosphere 
and oceans (even in the polar regions), including global climate disruption by carbon 
dioxide enrichment and other greenhouse gases [1,13]. Obviously the exponential growth 
of human populations, recently surpassing 7 billion, is rapidly crowding out other species 
before we have begun to understand fully our dependence on species diversity.

 

Figure 1. Planetary boundaries [1,2].

Even more fundamentally, our planet’s ability to provide an accommodating environment 
for humanity itself is being challenged by our own activities. The environment—our 
life-support system—is changing rapidly from the stable Holocene state of the last 
12,000 years, during which we developed agriculture, villages, cities, and contemporary 
civilizations, to an unknown future state of significantly different conditions. We 
have entered what Paul Crutzen [3] has identified as a whole new geologic era—the 
Anthropocene.
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One way to address this challenge is to determine “safe boundaries” based on 
fundamental characteristics of our planet and to operate within them. “Boundaries” here 
mean specific points related to a global-scale environmental process beyond which 
humanity should not go. Identifying our planet’s intrinsic, nonnegotiable limits is not 
easy, but recently a team of scientists has specified nine areas that are most in need 
of well-defined planetary boundaries [1]. These nine areas are (1) climate change, (2) 
biodiversity loss, (3) excess nitrogen and phosphorus production, (4) stratospheric ozone 
depletion, (5) ocean acidification, (6) global consumption of freshwater, (7) change in land 
use for agriculture, (8) air pollution, and (9) chemical pollution (Figure 1). Rockström and 
colleagues estimate that humanity has already transgressed three of these boundaries: 
climate change, biodiversity loss, and nitrogen production, with several others rapidly 
approaching the safe boundary.

Clearly, remedial policy responses to date have been local, partial, and inadequate. 
Early policy discussions and the resulting responses tended to focus on symptoms of 
environmental damage rather than basic causes, and policy instruments tend to be ad 
hoc rather than carefully designed for efficiency, fairness, and sustainability. For example, 
in the 1970s emphasis centered on end-of-pipe pollution which, while a serious problem, 
was actually a symptom of expanding populations and inefficient technologies that fueled 
exponential growth of material and energy throughput while threatening the recuperative 
powers of the planet’s life-support systems.

As a result of early perceptions of environmental damage, people learned a lot about 
policies and instruments for attacking pollution. These insights will help in dealing with 
the more fundamental and intractable environmental issues identified here.

The basic problems for which we need innovative policies and management instruments 
include:

• unsustainably large and growing human populations, as well as growing per 
capita consumption levels that are fast approaching, or already exceed, planetary 
boundaries;

• highly entropy-increasing technologies that deplete the earth of its resources and 
whose unassimilated wastes poison the air, water, and land; and

• land conversion that destroys habitat, increases soil erosion, and accelerates loss of 
species diversity, and which, coupled with resource extraction and waste emissions, 
decreases the ecosystem services that support humanity.

These problems are all evidence that the material scale of human activity is rapidly 
approaching, or already exceeds, the safe operating space for humanity on the earth. 

We argue throughout this report that in addressing these problems we should adopt 
courses of action based on:

• recognition of the planetary boundaries the earth places on the type and scale of 
economic activity;

• fair distribution of resources and opportunities among groups within the present 
generation, between present and future generations, and between humans and other 
species; and 
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• economically efficient1 allocation of resources that adequately accounts for protecting 
the stocks of natural and social capital. 

Homo sapiens is at another turning point in its relatively long and (so far) inordinately 
successful history. Our species’ activities on the planet have now reached such a 
scale that they are beginning to affect the ecological life-support system itself. The 
entire concept of economic growth (defined as increasing material consumption) 
must be rethought, especially as a solution to the growing host of interrelated social, 
economic, and environmental problems. What we need now is real economic and social 
development (qualitative improvement without growth in resource throughput) and an 
explicit recognition of the interrelatedness and interdependence of all aspects of life 
on the planet. We need to move from an economics that ignores this interdependence 
to one that acknowledges and builds on it. We need to develop an economics that is 
fundamentally “ecological” in the broadest sense and in its basic view of the problems 
that our species currently faces.

1.3. Growth in Material Consumption Beyond a 
Certain Point is Undesirable: It has Negative Effects 
on Well-Being and on Social and Natural Capital
There is a substantial body of new research on what actually contributes to human well-
being and quality of life. While there is still much ongoing debate, this new science 
clearly demonstrates the limits of conventional economic income and consumption in 
contributing to well-being. For example, psychologist Tim Kasser, in his 2003 book The 
High Price of Materialism [11], points out that people who focus on material consumption 
as a path to well-being are actually less satisfied with their lives and even suffer higher 
rates of both physical and mental illness than those who do not focus so much on material 
consumption. Material consumption beyond real need is a form of psychological “junk 
food” that only satisfies for the moment and ultimately leads to depression, Kasser says. 

Economist Richard Easterlin has shown that well-being tends to correlate well with 
health, level of education, and marital status and shows sharply diminishing returns to 
income beyond a fairly low threshold. He concludes [14] that

people make decisions assuming that more income, comfort, and positional 
goods will make them happier, failing to recognize that hedonic adaptation and 
social comparison will come into play, raise their aspirations to about the same 
extent as their actual gains, and leave them feeling no happier than before. 
As a result, most individuals spend a disproportionate amount of their lives 
working to make money, and sacrifice family life and health, domains in which 
aspirations remain fairly constant as actual circumstances change, and where 
the attainment of one’s goals has a more lasting impact on happiness. Hence, a 
reallocation of time in favor of family life and health would, on average, increase 
individual happiness. 

1 “Economically efficient” simply means that increasing marginal costs and diminishing marginal benefits from an activity are in 
balance.  Marginal costs and benefits should be measured in terms of contributions to the sustainable welfare of humans and other 
species.  Precise measurement of these contributions is not currently possible.  Conventional economists emphasize purely monetary 
costs and benefits, which are determined by willingness to pay, and hence fail to reflect costs and benefits for those with limited 
purchasing power.  Under these conditions, an efficient allocation is one that maximizes monetary value.  While measurements may 
be fairly precise, this narrow goal is inappropriate.
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British economist Richard Layard synthesizes many of these ideas and concludes 
that current economic policies are not improving well-being and happiness and that 
“happiness should become the goal of policy, and the progress of national happiness 
should be measured and analyzed as closely as the growth of GNP [gross national 
product].” [15]

Economist Robert Frank, in his book Luxury Fever [16], also concludes that some nations 
would be better off—that is, overall national well-being would be higher—if we actually 
consumed less and spent more time with family and friends, working for our communities, 
maintaining our physical and mental health, and enjoying nature. 

On this last point, there is substantial and growing evidence that natural systems 
contribute heavily to human well-being. In a paper published in the journal Nature [8], 
the annual, nonmarket value of the earth’s ecosystem services was estimated to be 
substantially larger than global GDP. This estimate was admittedly a rough first cut, but 
the goal of this paper was to stimulate interest and research on the topic of natural 
capital and ecosystem services. It has certainly had that effect. The paper is one of 
the most highly cited in the ecology/environment area in the last 15 years and it has 
stimulated a huge amount of discussion, research, and policy follow-up. For example, 
the UN Millennium Ecosystem Assessment [17] was a global update and compendium 
of ecosystem services and their contributions to human well-being. The Economics of 
Ecosystems and Biodiversity (TEEB) Synthesis report [18] is a more recent contribution to 
this rapidly increasing field of study and policy. The World Bank has recently announced 
itsd Wealth Accounting and Valuation of Ecosystem Services (WAVES) project. The new 
Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) is also in 
the formation stages (http://www.ipbes.net). Finally, the recently established Ecosystem 
Services Partnership (ESP) is a global effort to coordinate the thousands of researchers 
and practitioners around this topic (http://www.es-partnership.org).

So, if we want to assess the “real” economy—all the things that contribute to real, 
sustainable, human well-being—as opposed to only the “market” economy, we have to 
measure and include the non-marketed contributions to human well-being from nature; 
from family, friends, and other social relationships at many scales; and from health and 
education. What does such a more comprehensive, integrative definition of well-being 
and quality of life look like?

1.3.1. An integrative definition of quality of life and well-being2 
When we evaluate the state of human affairs or propose policies to improve it, we typically 
proceed from assumptions about the characteristics of a good life and strategies for 
achieving them. We might suppose, for example, that access to particular resources 
is a part of a good life and, therefore, that increasing economic production per-capita 
is an appropriate goal. Unfortunately, our underlying assumptions are rarely tested 
and established. We therefore need a more basic approach to defining well-being or 
quality of life (QOL) that, in turn, can guide our efforts to improve humans’ experience. 
Examinations of QOL often fall under two headings: 

1. So-called “objective” indicators of QOL include, for example, indices of economic 
production (i.e., GDP), literacy rates, life expectancy, and other data that can 

2 Much of this section is taken from reference 19. Costanza R, Fisher B, Ali S, Beer C, Bond L, et al. (2007) Quality of life: An approach 
integrating opportunities, human needs, and subjective well-being. Ecological Economics 61: 267-276.
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be gathered without a subjective evaluation being made by the individual being 
assessed (although, of course, we must acknowledge that subjective judgments 
of the researcher are involved in the process of defining and gathering “objective” 
measures as seen in the case, for example, of selecting a proxy for “literacy”). 
Objective indicators may be used singly or in combination to form summary 
indexes, as in the UN’s Human Development Index (HDI) [20], the Index of 
Sustainable Economic Welfare , or Genuine Progress Indicator. To the extent 
that such a measure can be shown to be valid and reliable across assessment 
contexts (admittedly a difficult task), these relatively objective measures may help 
us gather standardized data that are less vulnerable to social comparison and local 
adaptation. For example, a valid measure should minimize the degree to which 
QOL is largely a function of comparing one’s life to others’ in one’s locale, in the 
media, or some other narrowly construed group; a person’s QOL should not be 
considered high simply because others in the locale are more miserable. 

2. Subjective indicators of QOL gain their impetus, in part, from the observation that 
many objective indicators merely assess the opportunities that individuals have 
to improve QOL rather than assessing QOL itself. Thus economic production may 
best be seen as a means to a potentially (but not necessarily) improved QOL rather 
than an end in itself. In addition, unlike most objective measures of QOL, subjective 
measures typically rely on survey or interview tools to gather respondents’ own 
assessments of their lived experiences in the form of self-reports of satisfaction, 
happiness, well-being, or some other near-synonym. Rather than presume 
the importance of various life domains (e.g., life expectancy or material goods), 
subjective measures can also tap the perceived significance of the domain (or 
“need”) to the respondent. Diener and Suh provide convincing evidence that 
subjective indicators are valid measures of what people perceive to be important to 
their happiness and well-being [21]. Nevertheless, there are individuals who cannot 
provide subjective reports or whose subjective reports may not be as trustworthy 
in reflecting their true welfare because of the internalization of cultural norms [22], 
mental illness, lack of information, or other reasons. 

What seems best, then, is to attempt an approach to QOL that combines objective and 
subjective approaches. Our integrative definition of QOL is as follows: QOL is the extent 
to which objective human needs are fulfilled in relation to personal or group perceptions 
of subjective well-being (Figure 2). Human needs are basic needs for subsistence, 
reproduction, security, affection, etc. (see Table 1 and below). SWB is assessed by 
individuals’ or groups’ responses to questions about happiness, life satisfaction, utility, 
or welfare. The relation between specific human needs and perceived satisfaction with 
each of them can be affected by mental capacity, cultural context, information, education, 
temperament, and the like, often in quite complex ways. Moreover, the relation between 
the fulfillment of human needs and overall subjective well-being is affected by the (time-
varying) weights individuals, groups, and cultures give to fulfilling each of the human 
needs relative to the others. 

With this definition, the role of policy is to create opportunities for human needs to be 
met, understanding that there exists a diversity of ways to meet any particular need. 
Built, human, social, and natural capitals represent one way of categorizing those 
opportunities. Time is also an independent constraint on the achievement of human 
needs. 

Social norms affect both the weights given to various human needs when aggregating 
them to overall individual or social assessments of SWB, and also policy decisions about 
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social investments in improving opportunities. Social norms evolve over time due to 
collective population behavior [24]. The evolution of social norms can be affected by 
conscious shared envisioning of preferred states of the world [25]. 

As we said, one convenient way to summarize the opportunities for meeting human 
needs is to group them into four basic types of assets or “capital” that are necessary 
to support the real, human-well-being-producing economy: built capital, human capital, 
social capital, and natural capital. 

Human Needs
Subsistence
Reproduction
Security
A�ection
Understanding
Participation
Leisure
Spirituality
Creativity
Freedom

Opportunities
to meet human needs, 
now and in the future 
(Built, Human, Social, 
and Natural Capital and 
time)

Subjective 
Well-Being
(happiness, utility, 
welfare) for individuals 
and/or groups

How 
Needs 
are Met

Policy
Envisioning, 
evolving 
social norms

How
Need

Full�lment
is Perceived

Quality of Life

Figure 2. Quality of Life (QOL) as the interaction of human needs and the subjective perception of 
their fulfillment, as mediated by the opportunities available to meet the needs [23].

We refer to these assets as “capital” in the sense of a stock or accumulation or heritage—a 
patrimony received from the past and contributing to the welfare of the present and 
future. Clearly our use of the term “capital” is much broader than that associated with 
capitalism. These assets, which overlap and interact in complex ways to produce all 
benefits, are generally defined as follows:

•	 Natural capital: The natural environment and its biodiversity. Among other things, 
natural capital is needed to provide ecosystem goods and services. These goods 
and services are essential to basic human needs such as survival, climate regulation, 
habitat for other species, water supply, food, fiber, fuel, recreation, cultural amenities, 
and the raw materials required for all economic production.

•	 Social and cultural capital: The web of interpersonal connections, social networks, 
cultural heritage, traditional knowledge, and trust, and the institutional arrangements, 
rules, norms, and values that facilitate human interactions and cooperation between 
people. These contribute to social cohesion; strong, vibrant, and secure communities; 
and good governance, and help fulfill basic human needs such as participation, 
affection, and a sense of belonging.
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•	 Human capital: Human beings and their attributes, including physical and mental 
health, knowledge, and other capacities that enable people to be productive members 
of society. This involves the balanced use of time to fulfill basic human needs such 
as satisfying employment, spirituality, understanding, skills development, creativity, 
and freedom. 

•	 Built capital: Buildings, machinery, transportation infrastructure, and all other human 
artifacts and services that fulfill basic human needs such as shelter, subsistence, 
mobility, and communications.

We recognise that human, social, and produced assets depend entirely on the natural 
world, and that natural capital is therefore ultimately non-substitutable. Sustainability 
therefore requires that we live off the interest (sustainable yields) generated by natural 
capital without depleting the capital itself. 

To think of nature, the biosphere, the earth as a form of capital is a way of recognizing 
its importance to the economy, an importance that is often overlooked. Ecological 
economics understands economies as embedded in cultures and societies, which are 
embedded in the geobiosphere. This means that economies rely on the geobiosphere 
to provide materials and energy and accommodate all the wastes that economic activity 
inevitably produces. Natural capital is similar to built capital (buildings, machines, 
infrastructure, warehouses) in that it provides goods (e.g., minerals, fossil fuels) and 
services (e.g., pollination, flood control) without which economies could not function. 

In speaking of “natural capital” we are using the term “capital” in its physical, not financial 
sense, e.g., a carpenter’s stock of tools or a factory assembly line. A herd of livestock is a 
capital stock that yields a flow of new members. The physical herd converts grass, water, 
etc., into new animals. The net increment is income or sustainable yield. The constant 
herd is capital, reproducing stock. This is a physical stock-flow relation independent of 
financial arrangements. Indeed the word “capital” derives from “capitas,” the number of 
heads the herdsman has in his live stock. Similar stock-flow relationships hold for forests, 
fisheries, and other populations. The problems arise when the physical descriptive term 
“natural capital” is converted into financial monetary terms, and especially when natural 
growth rates are converted into monetary yields of different physical stocks, and then 
compared to the rate of interest on a stock of money in the bank. But reasonable rejection 
of financialization of nature should not keep us from recognizing the physical importance 
of natural capital as a stock that yields desired flows.

But natural capital is also very different from built capital. First of all, built capital is 
made from natural capital. In other words, nature can exist without built capital, but built 
capital cannot exist without nature. There is an essential hierarchy limiting the extent 
to which built capital can substitute for natural capital, and they are better thought of 
complements than substitutes. 

Second, built capital represents a ”fund” that provides a ”service,” as, for example, a lathe 
provides a service when it is used to shape wood. The lathe does not end up embodied in 
the wood. Natural capital can also be a fund that provides services, such as when a forest 
provides habitat for forest creatures. But natural capital can also be a stock out of which 
a supply of material flows. So the forest that provides habitat as a fund-service is also a 
stock of trees that supplies a flow of wood (the very wood used on the lathe.) Services 
do not deplete funds. Flows do deplete stocks, which can however be regenerated if 
renewable. Since materials flowing from natural capital are usually sold through markets, 
and ecosystem services often are not, there is an ever-present tendency to overuse natural 
capital for the flows it can provide to the detriment of its capacity to provide services. 
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A third and more profound reason for differentiating between natural and built capital 
is that built capital is simply an object for the benefit of humans. That is why it exists. 
When built capital no long provides a useful service, it is demolished. Nature, of which 
humans are an integral part, is much more than that. Nature is populated by countless 
species, many of whom are sentient, experience a range of emotions, learn, and live in 
communities of their own making. Reverence for all life acknowledges that the rest of 
nature has rights and that a fair distribution of resources needs to acknowledge those 
rights. Thus, thinking of built capital and natural capital as substitutes is not appropriate, 
as a common designation of both of them as forms of capital might otherwise suggest. 

With these caveats in mind, we employ the concept of natural capital in this report 
cognizant of its limitations [26]. 

1.3.2. Are we making progress?
Given this definition of well-being and quality of life, are we really making progress? Is 
the mainstream economic model really working, even in the developed countries? One 
way to tell is through surveys of people’s life satisfaction, which have been relatively flat 
in the United States and many other developed countries since about 1975, in spite of a 
near doubling in per capita income (Figure 3).
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Figure 3. Happiness and Real Income in the United States, 1972–2008. NOTE: Mean happiness 
(left scale) is the average reply from respondents to the U.S. General Social Survey. The survey 
question asks: “Taken all together, how would you say things are these days? Would you say 
that you are not too happy, pretty happy or very happy?” These values were coded as 1, 2 and 3, 
respectively [27].

A second approach is an aggregate measure of the real economy that has been developed 
as an alternative to GDP called the Index of Sustainable Economic Well-Being (ISEW) or 
a variation called the Genuine Progress Indicator(GPI). 

Let’s first take a quick look at the problems with GDP as a measure of true human well-
being. GDP is not only limited—measuring only marketed economic activity or gross 
income—it also counts all of this activity as positive. It does not separate desirable, well-
being-enhancing activity from undesirable, well-being-reducing activity. For example, 
an oil spill increases GDP because someone has to clean it up, but it obviously detracts 
from society’s well-being. From the perspective of GDP, more crime, more sickness, 
more war, more pollution, more fires, storms, and pestilence are all potentially good 
things, because they can increase marketed activity in the economy. 
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GDP also leaves out many things that do enhance well-being but are outside the market. 
For example, the unpaid work of parents caring for their own children at home does 
not show up; but if these same parents decide to work outside the home to pay for 
childcare, GDP suddenly increases. The nonmarketed work of natural capital in providing 
clean air and water, food, natural resources, and other ecosystem services does not 
adequately show up in GDP either; but if those services are damaged and we have to 
pay to fix or replace them, then GDP suddenly increases. Finally, GDP takes no account 
of the distribution of income among individuals. But it is well known that an additional 
dollar of income produces more well-being if one is poor rather than rich. In fact, GDP 
is maximized by allocating resources to those with the greatest willingness to pay. In a 
highly unequal society, a rich person may be willing to pay more for drinking water to 
flush their toilets than a poor family can pay to prevent a child from dying of dysentery. It 
is also clear that a highly skewed income distribution has negative effects on a society’s 
social capital. 

The GPI addresses these problems by separating the positive from the negative 
components of marketed economic activity, adding in estimates of the value of 
nonmarketed goods and services provided by natural, human, and social capital, and 
adjusting for income-distribution effects. While the measure is by no means a perfect 
representation of the real well-being of nations, GPI is a much better approximation than 
GDP. As many have noted, it is much better to be approximately right in these measures 
than precisely wrong.

Comparing GDP and GPI for the United States (Figure 4) shows that, while GDP has 
steadily increased since 1950, with the occasional dip or recession, GPI peaked in about 
1975 and has been flat or gradually decreasing ever since. From the perspective of the 
real economy, as opposed to just the market economy, the United States has been in 
recession since 1975. As already mentioned, this picture is also consistent with survey-
based research on people’s stated life-satisfaction. The United States and several other 
developed countries are now in a period of what Herman Daly has called “uneconomic 
growth,” where further growth in marketed economic activity (GDP) is actually reducing 
well-being, on balance, rather than enhancing it. In terms of the four capitals, while built 
and some aspects of human capital have grown, social and natural capital have declined 
or remained constant, more than canceling out the gains in built and human capital. 

GPI is certainly not the perfect indicator of well-being or quality of life (QOL) and there are 
several other alternatives under active discussion [28,29]. As we discussed earlier, QOL 
is a complex interaction of objective and subjective factors and the relationships among 
them, and sustainable human well-being is an active area of research. Nevertheless, GPI 
is certainly a better approximation to the objective elements of well-being than GDP, a 
function for which GDP was never designed. In addition, GPI data for the United States 
and other countries seem to match subjective well-being surveys much better than 
income or GDP data. 
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Figure 4. GDP (Gross Domestic Product) and GPI (Genuine Progress Indicator) for the U.S. from 
1950 to 2005 [30].

1.4. Viable Alternatives Exist that are Both 
Sustainable and Desirable, but they Require a 
Fundamental Redesign of the Entire “Regime”
A new model of the economy consistent with our new full-world context (Table 1) would 
be based clearly on the goal of sustainable human well-being. It would use measures 
of progress that clearly acknowledge this goal (e.g., GPI instead of GDP). It would 
acknowledge the importance of ecological sustainability, social fairness, and real 
economic efficiency. 

Ecological sustainability implies recognizing that natural and social capitals are not 
infinitely substitutable by built and human capital and that real biophysical limits and 
planetary boundaries exist to the expansion of the market economy. Climate change is 
perhaps the most obvious and compelling of these limits. 

Social fairness implies recognizing that the distribution of wealth is an important 
determinant of social capital and quality of life. The conventional economic model, while 
explicitly aimed at reducing poverty, has bought into the assumption that the best way 
to do this is through growth in GDP. This has not proved to be the case, and explicit 
attention to distribution issues is sorely needed. As Robert Frank has argued [31], 
economic growth beyond a certain point sets up a “positional arms race” that changes 
the consumption context and forces everyone to consume too much of positional goods 
(like houses and cars) at the expense of nonmarketed, nonpositional goods and services 
from natural and social capital. Increasing inequality of income actually reduces overall 
societal well-being, not just for the poor but across the income spectrum. Wilkinson and 
Pickett [32] have produced empirical data that show a strong correlation between income 
inequality in OECD countries and a whole range of health and social problems. Large 
income inequality is as detrimental to the well-being of the rich as to the poor.

Real economic efficiency implies including all resources that affect sustainable human 
well-being in the allocation and management system. Our current market-focused 
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allocation system excludes most non-marketed natural and social capital assets and 
services that are huge contributors to human well-being. The current economic model 
ignores this and therefore does not achieve real economic efficiency. A new, sustainable 
model would measure and include the contributions of natural and social capital in ways 
that go well beyond the market. This would better approximate real economic efficiency.

The new model would also acknowledge that a complex set of property rights regimes 
is necessary to adequately manage the full range of resources that contribute to human 
well-being. For example, most natural and social capital assets are part of the commons. 
Making them private property does not work well. When a resource is non-rival (meaning 
that use by one person does not leave less for others to use), then market prices will 
ration access to those who can afford to pay, even though additional use incurs no 
additional costs. The clearest example of this is information. In fact, for information that 
protects the environment or provides other social benefits—for example, an inexpensive, 
carbon-free energy technology—additional use actually reduces social costs. The value 
of such resources is paradoxically maximized at a price of zero (or less). Since the private 
sector will not provide products for free, the public sector must be responsible for their 
protection and provision. On the other hand, when resources are rival, meaning that use 
by one person leaves less for others, leaving them as open-access resources (with no 
property rights) does not work well either. What is needed is a third way to propertize 
these resources without privatizing them. Several new (and old) common-property-rights 
systems have been proposed to achieve this goal, including various forms of common-
property trusts. These are described in detail later in this report.
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Figure 5. A safe and just space for humanity - the sustainable and desirable doughnut [36].
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The role of government also needs to be reinvented. In addition to government’s role in 
regulating and policing the private market economy, it has a significant role to play in 
expanding the commons sector, which can propertize and manage non-marketed natural 
and social capital assets. It can also help develop new common-ownership models at 
various levels of scale that are not driven by growth principles, and can play a planning 
and coordinating role to help manage a reduced-growth regime [33]. Government also 
has a major role to play in facilitating societal development of a shared vision of what 
a sustainable and desirable future would look like. As Tom Prugh and colleagues [34] 
have argued, a strong democracy, based on developing a shared vision, is an essential 
prerequisite to building a sustainable and desirable future. 

One way to look at our goals for the new economy is shown in (Figure 5). This figure 
combines planetary boundaries (Figure 1) as the “environmental ceiling” with basic 
human needs (Figure 2) as the “social foundation” [35]. This creates an environmentally 
sustainable and socially desirable and just “doughnut” as the space within which 
humanity can thrive. 

In the remainder of this report we more fully develop these ideas, beginning with a vision 
of what such a sustainable and desirable society living within the doughnut could look 
like.




