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A short introduction to Ecological economics
by Tone Smith

Introduction
Ecological economics arose, in simplified terms, from a combination of a vision and a reaction. The
reaction was against neoclassical theory, which was considered to be fundamentally problematic in 
a number of areas. The vision was the desire to develop an economic paradigm rooted in the 
knowledge of how natural systems work and with a focus on the interaction between the economy 
and the natural environment. That nature has its own independents laws and limits, and that there 
are therefore limits to growth, was the core of ecological economics from its very conception. With 
this starting point, ecological economics therefore take a biophysical perspective on the economy, 
i.e., the economy is first and foremost material and should be studied as such. Ecological 
economists are thus concerned with understanding the economy's anchoring in and dependence 
upon the biophysical world, and by extension, how the economy should or can be reshaped in order 
to function on nature's own terms.

Although ecological economics is a relatively young field of study, emerging in the late 1980s, its 
intellectual roots goes back at least to the 1880s. Many contributions that had disappeared from 
academic interest was given renewed attention by the field's founders. Important works included 
Sergei Podolinsky's energy accounts for agriculture, Frederic Soddy's criticism of Keynes' view of 
economic growth and not least Nicolau Georgescu-Roegen's work bringing thermodynamics into 
the study of economic processes. Economic historian Joan Martinez-Alier's book Ecological 
Economics: Energy, Environment and Society (1987) was central in bringing new life to these and 
others forgotten theorists.

In the 1960s and 1970s, much happened that prepared the ground for a better understanding of 
pollution problems and resource scarcity. Environmental problems received a lot of attention, the 
modern environmental movement was born and the environment was put on the political agenda. 
Ecological economics, however, was not established before the end of the 1980s, and it actually 
happened on the initiative of a group of ecologists. These ecologists wanted a holistic approach to 
studying society's environmental problems, by expanding ecology's object of study to include
human society, rather than only studying the interactions inside natural systems. In addition, they 
had understood that economists experted important influence on politics, and therefore sought 
cooperation with this professional group (Røpke, 2004). In 1988, the International Society for 
Ecological Economics (ISEE) was established. The following year, the organization got its own 
scientific journal (Journal of Ecological Economics) and the subsequent year the first international 
acadeic conference was held in Washington (USA).

Despite its short existence as an academic subject or field of study, ecological economics has 
developed substantially, from a theory that first focused on the technical aspect and ecological-
economic interactions, to increasingly incorporating social aspects. Economists such as K. William 
Kapp, Thorsten Veblen and Karl Polanyi, as well as feminist economics have been important for the
understanding of how economic systems works socially. In general, ecological economics contains
elements from many heterodox economics theories, in particular institutional economics, feminist 
economics, Marxist economics, evolutionary economics and also from happiness research.  In 
addition, ecological economics is multidisciplinary, and has therefore borrowed heavily from other 
fields: from the natural sciences, in particular insights from thermodynamics and energy theory 
(theorized for economics by Georgescu-Roegen) and (biology's) systems theory and evolutionary 
theory (rather than mainstream economics' mechanistic world view). This has in turn led to a 
(re-)introduction of themes such as social dynamics, chaos, irreversible processes, radical 
uncertainty (cf. Keynes), etc.



The starting point for ecological economics thus differs strongly from mainstream models where the
basic units of the economy are businesses (producers) and households (consumers), and the driving 
forces are profit and utility maximization. Based on insights from, among others institutional theory,
ecological economists  underlines instead that the economy's driving forces depend on the design of
society's economic institutions. There are no immutable economic laws, though there are immutable
"laws of nature" with consequences for the economy.1 Therefore, there is not just one natural 
economic system - even if the way the economy is organized often seems "natural" in his own era.

Another important difference is the theories' implicit or explicit goals for society. While 
neoclassical environmental economics focuses on efficiency, optimization and utility, ecological 
economics is primarily concerned with how we can create good and sustainable societies. Thereby, 
ecological economy actually challenges a basic premise within neoclassical theory: that we can 
never have enough. It has major consequences for theory building whether you start from a model 
based on the assumption that a human being can never be satisfied and will always want
"more", or whether the assumption is that satisfaction and moderation is possible, and that it may 
even be an ingredient in "a good life". Furthermore, neoclassical theory is built on a foundation
that understands values and utility as relative quantities only. Such a framework does not have the 
opportunity to deal with absolute values or limits, in contrast to the basic model in ecological
economy.

Given the global environmental situation, where, according to experts, we are approaching serious 
tipping points in several environmental domains, including greenhouse gas concentration in the 
atmosphere and losses of biological diversity, it is becoming increasingly clear that we need an 
economic theory able to relate to such factors as well as to the biophysical reality of the economy, if
we are to be able to propose alternative paths out of this problematic situation.

Key concepts and building blocks

The biophysical embeddedness of the economy: A hierarchical-realist understanding of reality
Ecological economics differs not only from neoclassical environmental economics – it is also the 
only heterodox attempt to establish a holistic economic theory where the economic system is a 
subsystem of the biosphere. Since the beginning, therefore, ecological economists have used a 
concentric circle diagram to illustrate the economy's dependence on nature, as well as its 
embeddedness in society or the wider social structures (see figure 1). Despite great variation within 
the work of ecological economists, this basic conception of reality is often understood as the field's 
defining feature.

With this starting point, ecological economics assumes a biophysical perspective on the economy. A
biophysical perspective, means that the economy's most basic structures and mechanisms are 
biophysical. But in the same way that the economy is understood as rooted in nature's structures
and thus subject to the laws that apply within that realm, any economy is also rooted in a set of 
social structures. The difference is that while social structures and associated mechanisms are 
changeable (although in practice it generally takes long to change them), this is not the case for the 
basic mechanisms in the biophysical the realm. For example, humans cannot change the force of 
gravity or cause it to cease, although we can learn to understand how we can utilize other natural 
mechanisms to compensate for gravity (temporary), for example by making a plane take off (Spash
and Smith, 2019).

1 "Laws of nature" is here used metaphorically, and refers to how the non-human world works in itself. Human 
understanding of and knowledge about these laws, however, is not static and can of course change over time.



Figure 1. The concentric circle diagram, illustrating ecological economics' hierarchical-realist 
understanding of reality.

What does it mean that the economy is dependent on society, and that society depends on nature? 
This is an understanding of inequality in dependency relationships. Society can manage and exist
without a market economy (or a given economic system), and nature will be able to exist without 
the species homo sapiens or human society. In the other direction however, the relationship is one of
dependency – a society's economic system depends on its underlying life support systems. That is 
why we speak of a hierarchy of the spheres: the dependency increases the further into the circle
we are located. From this understanding of reality follows that our economies are inextricably 
linked to the structures and modes of operation that characterize the outer spheres of the hierarchy.

The biophysical economy and its conditions

Thermodynamics and energy theory
Thermodynamics is the branch of physics that deals with qualitative transformation of energy. A 
central insight is that energy cannot arise from nothing, nor disappear. It can neither be created nor 
destroyed, only converted into other forms. This is the essence of the first law of thermodynamics, 
also called the law of conservation of energy. However, this applies not only to energy, but to all 
materials or matter: all extracted matter will eventually be returned back to the environment, 
although in a different form – as a waste product or pollution. 

All production depends on resources and energy on the input side, and generates waste substances 
in addition to the desired product. Production of waste is thus an inevitable consequence of any
production process. This in turn means that pollution is an integral part of all economic activity, not 
just an unintended side effect (“externality”) which can be fixed with the right economic incentives.

Early on, Robert Ayers and Kenneth Boulding integration these insights into their models for 
explaining the economy, and developed concepts and metaphors to support this understanding. 
Boulding (1966) is known for his metaphor "Spaceship earth", where he demonstrate the 
importance of waste management on planet Earth by comparison with the situation in a spaceship. 
Kneese, Ayers and D'Arge (1970) developed a so-called material balance approach (also called 
material flow analysis) to study the economy (see Figure 2).

These perspectives from ecological economics have eventually gained influence, both on EU's 
statistics directives and on international statistical standards such as the System of Environmental 
and Economic Accounting (United Nations et al., 2014). Figure 2 shows an illustration of that part 
of the economic process which is linked to material flows: A national economy consists of or 
contains raw materials either from domestic raw material extraction or from imports, goods 



produced through a production process and that remain in the economy as accumulated materials 
(until they finally come into being waste), and finally waste products generated directly from the 
production process itself. Corresponding statistics are also created for the energy flows in the 
economy, so-called energy accounts, which also function as an important source of information for 
the pollution statistics. This way of studying the economy – as a flow of energy and matter – is 
central to ecological economics. It has also been established as a separate subject area – industrial 
ecology – which concentrates on the physical part of the economy only. 

Figure 2. Material flow accounts. Illustration of statistical building blocs. Source: Eurostat. 
 
A less intuitive part of thermodynamics is the so-called law of entropy2 which is of particular 
relevance for understanding energy-related challenges in society. Entropy is a measure of the 
"spread" of energy, or put another way, the quality or availability of the energy (for human use). 
“Energy” means the ability to perform mechanical work. Fossil energy, for example, is an energy 
source with a unique energy density and a high capacity to perform mechanical work. However, 
energy can only be used once to do such work, and, in contrast to matter/substance, cannot be 
recycled.

It was especially this part of thermodynamics Georgescu-Roegen (1971) theorised for economics. 
He focused on the irreversible nature of the production processes, and its far-reaching consequences
regarding how we should think about consumption and conservation of energy and other resources. 
His key message was that we must care about both the quality and the quantity of what we 
consume. Despite being a highly regarded economist in his own time, Georgescu-Roegen's work on 
entropy received little attention until ecological economists picked up his ideas and started 
developing them further.

Social metabolism (the biophysical economy)
The fact that production processes are always also natural processes (biological, chemical, 
physical), means that they should be studied as such – that is, as flows of energy and matter. This 
dependency on resources and energy on the input side, and the generation of waste materials at the 
other end, has similarities with the human metabolism. This has led ecological economists to adopt 
the concept and metaphor of the "social metabolism" or "society's metabolism" to capture the 
biophysical aspect of the economy. 

Environmental problems arise as effects of both the quality and the size of society's metabolism. 
Different energy systems enable different kinds of consumption and different emission problems. A 
qualitative difference between societies of former times (both hunter-gatherers and traditional
agricultural cultures) and today's modern industrial economies is that in traditional societies, supply 
systems were largely locally based, and the energy systems were based on direct biological

2 This law states that the amount of available energy decreases in closed systems. The earth is in practice a closed 
system - if we disregard the sun.



conversion of solar energy. Modern industrial economies on the other hand, are only made possible 
by access to large quantities of fossil energy. As mentioned above, this is a unique energy source, 
created through the accumulation of solar radiation to the Earth over millions of years – and then 
consumed in just about 200 years. When we now use up this non-renewable resource, it cannot be 
used again. At the same time, our current economies are structured in a way that depends on a large 
flow of energy to keep the wheels turning.

Estimated resource consumption for earlier kinds of societies puts today's economies into 
perspective. Estimates show that industrial economies use between 25 and 50 times as much 
material resources per person per year as hunter-gatherer societies did (Krausmann et al., 2016: 67).
If we look at energy consumption, the picture becomes even more pronounced: we are then talking 
about several orders of magnitude (Simmons, 1989). When, in addition, we know that the 
population has multiplied, it becomes obvious that the economy is taking up an ever-increasing 
amount of "ecological space". The enormous increase in material wealth in many parts of the world 
over the last 200 years must therefore be explained primarily by the large availability of cheap fossil
energy. This is in contrast to the common belief that our prosperity is due to us being much more 
productive. Labour productivity has not increased primarily because we are so efficient and work so
much "smarter", but because we have replaced human (and animal) labour with fossil energy and 
machines. This has made it possible to produce enormous amounts of material goods and has 
created (material) prosperity for a large part of the world's population. The problem, however, is 
that the same process has also led to enormous resource use, depletion and destruction of 
ecosystems and the over-accumulation of greenhouse gases in the atmosphere.

The living and complex nature
So far we have mainly talked about energy and matter, and about physical transformation processes.
But humans are also dependent on living nature. It supplies us with food and other materials we 
depend on and absorbs waste materials we release into the environment. But none of these functions
are unlimited, because nature's cleaning capacity can be exceeded and ecosystems can be destroyed.
The same applies to nature's ability to regulate, for example, the climate. Now, it should be 
mentioned that humans do not only live from nature in a material-instrumental sense – we also live 
in nature and with it (O'Neill et al., 2008).3 This points to other kinds relationships with nature, 
linked to aesthetics, (place) identity and spirituality. We will return to these types of values in the 
section on social aspects, but will concentrating on the material aspects first. 

When we talk about limits to growth, the implication is that energy and other resources are finite 
and will eventually be fully extracted or exhausted. However, it is often the ecological systems that 
reach “limits” or tipping points first, through reductions in their land areas or because the amount of
waste (pollution) to be handled simply becomes too large. For example, climate scientists assume 
that the consequences of climate change for the natural environment will be dramatic long before 
we have exhausted the available fossil energy sources.4

Ecosystems and biodiversity are thus threatened not only by pollution and overexploitation, but also
by a constant reduction in land and habitats. Areas are shrinking through conversion to monoculture
agriculture, sealing of land by developing industry, infrastructure and housing, or fragmentation due
to new transport routes. Ecosystems are complex systems, and it is not easy to know their limits or 
tipping points, or what they can “tolerate” in terms of intervention and reduction before they are 
destroyed or change dramatically. It is nevertheless estimated that we have already moved beyond 
the safe limits, and there is increasing agreement among scientists that we have entered the sixth 

3 While many ecological economists focus on the limits of nature and the economy, others focus on the need to 
establish an economic system that plays along with the basic principles of ecology. See, for example, Capra and 
Jakobsen (2017).

4 Which in turn has given rise to the idea of carbon budgets (see e.g. Bows et al. 2006).



period of mass extinction of species, and that this is the first time that such a mass extinction has 
been caused by human activity. The international reports on the state of the Earth's biodiversity and 
ecosystems in recent years are therefore grim reading. In 2017, the Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services (IPBES) presented an assessment which 
showed that over 75% of the Earth's land areas are degraded by human activity. The following year, 
the Global Assessment Report (IPBES, 2018) was released, showing among other things, that two-
thirds of the oceans are also under severe pressure. The conclusion was clear – and in a policy 
context quite controversial: Transformative change is needed, including steering away from the 
paradigm of economic growth.

To understand the environmental consequences of economic activities, it is therefore necessary to 
understand interdependencies and feedback mechanisms both within natural systems and between 
these and the economy. Identifying tipping points in complex systems is difficult. Rockström et al. 
(2010) have attempted to calculate the “Planetary Boundaries”. However, even the best assessments
of experts will always be characterised by uncertainty. Therefore, the precautionary principle has 
always important for ecological economists (Stirling, 2017; Seidl, 2017). As mentioned at the 
outset, ecologists and systems thinkers were central to the establishment of the field, and they 
brought in knowledge and awareness of the properties of complex systems, including that they are 
open, dynamic, non-linear, have feedback mechanisms and are characterised by uncertainty, 
ignorance and irreversibility.

Social aspects

Economic growth, distribution and varieties of growth critique
The biophysical perspective on the economy that was explained in the previous section, implies that
the real economy is biophysical or material. One aspect of this understanding is that if one person 
uses the resources, others cannot also use them (they are "rival goods"). The growth-critical 
approach of ecological economics means it has been concerned with and emphasised distribution 
issues since its very beginning. Some are concerned that if poverty and inequality cannot be 
remedied with continued economic growth, resources/goods must instead be redistributed. Others 
have problematized the growth economy itself, building on perspectives from the so-called "post-
development" literature, which also includes degrowth perspectives. Herman Daly's concept of 
"uneconomic growth" belongs to the first category. Daly believes that above a certain level of 
economic prosperity, growth entails greater "costs" - in the form of pollution, etc. – than it provides 
benefits. Many have therefore been concerned with whether there are identifiable threshold values, 
measured as GDP per capita, for uneconomic growth. Whether a certain degree of economic
growth is good and should be promoted or whether it is the growth economy as such that should be 
challenged, is, however, an increasingly important topic of discussion (Spash, 2020). The post-
development literature emphasises that the growth economy has always happened at the expense of
certain groups, whether we are talking about the British enclosure movement, the colonisation of 
countries in the global South in the past, or, more recently, by measuring development using GDP 
per capita (see e.g. Sachs, 2015 and Latouche, 1993).

In this way, the discussion about distribution shifts from a national to an international level. In 
contrast to mainstream economics' focus on comparative advantage in international trade, 
ecological economists are concerned with the social and environmental aspects of the theory of 
"unequal exchange". This has included topics such as the international division of labour and the 
work hours associated with commodity flows (Pérez-Sánchez et al., 2021), global waste flows, and 
– building on the energy and material balance accounts - also biophysical trade balances (Weisz et 
al., 2006). The fact that large parts of the population in countries in the global North benefit from 
trade with (and exploitation of) countries in the global South is an aspect that is often not much 
touched upon in current debates on (national) inequality. However, the topic is central to the 



international environmental justice movement. Within the field of political ecology, Brand and 
Wissen (2017) have recently theorised the phenomenon using the concept of the “imperial mode of 
living.”

Welfare, needs satisfaction and a good life
Many ecological economists have researched alternative measures of well-being and needs 
satisfaction, a field of research closely linked to both happiness research and applied (moral) 
philosophy. Ecological economists dare to question consumers' preferences and their validity for a 
good life, and to problematise what has shaped them. In addition, the fundamental premise of 
neoclassical theory, that "more is always better" is challenged. The implications of the laws of 
thermodynamics are unambiguous: Modern Western societies must consume both differently and 
less. This also means that if everyone's need is to be satisfied, it is important to be able to 
distinguish - theoretically and conceptually - between needs and desires. Thus, economics needs to 
develop a theory of needs and needs fulfilment or satisfaction. Economist Amartya Sen is known 
both for his work on poverty, hunger and rights (Sen, 1986) and for the so-called “capability 
approach”, which he developed together with philosopher Martha Nussbaum. The approach is 
concerned with identifying and defining the space of possibilities, or the set of choices, that makes 
it possible for a person to live a life that he or she has reason to value (Sen, 1999). Nussbaum 
(2000) has over time developed a list of forms of freedom (“central capabilities”) that are necessary 
for people to be able to live dignified lives. This includes both internal, mental capacities and 
external, societal conditions (including lower threshold values), where the latter can be used as a 
basis for policy measures. Within ecological economics, however, Max-Neef's (2009 [1992]) theory
of needs and "satisfiers" holds a special position because it links need satisfaction and the 
environmental perspective.

Based on empirical studies, particularly from Latin America, Max-Neef shows the large difference 
that exists with regard to what functions as "satisfiers" for certain needs in different cultures,
and how different ways of fulfilling basic needs have striking differences in environmental impact. 
An example is the need for food, which e.g., in Norway can be satisfied either by a large amount of 
meat and long-distance bananas and avocados in the diet, or by a meat-free diet mainly based on 
short-distance food products.

Appeals for moderation and frugality, discussions about less environmentally damaging lifestyles 
and what constitutes the “good life”, is often treated within a moral philosophy framework. Thus, 
the discussion of human behaviour tends to be individualised and abstracted from the specific 
contexts and structures within which people actually live their lives. It is therefore all the more 
important to bring context back into the discussion and evaluate how different types of social and 
economic frameworks promote or inhibit qualities or character traits in the individual (e.g. greed vs.
solidarity). These, in turn, are important both for the individual’s own well-being or happiness and 
for development of society more broadly (Sayer, 2000). Such an approach provides us with an 
opportunity to evaluate and discuss the legitimacy of different economic institutions. The 
philosopher John O’Neill (1998), for example, has demonstrated and criticised the corrupting 
effects of the market society on how we value things, relationships, and ways of life. 

Value, value pluralism and valuation
Ecological economists have challenged the use of cost-benefit analysis on environmental problems
and the strong focus on (economic) efficiency that has increasingly permeated politics since the 
1980s. The spread of cost-benefit thinking and cost-benefit analyses is considered problematic for a 
number of reasons. 

First, ecological economists have challenged the underlying assumptions of the valuation studies 
carried out by neoclassical environmental economists using empirical studies (Soma, 2006; Vatn 



and Bromley, 1994). Two findings from these studies are of particular importance:

1) Value pluralism is widespread, both with single individuals and within society as a whole.
Value pluralism means that several values often exist at the same time, and these may 
conflict with each other.
2) Values are often incommensurable. This means they cannot "be made equal", i.e. cannot 
be measured using proportional ratios or a cardinal scale. 

Ecological economists have thus established a basis for a much broader concept of value than the 
narrow instrumental utility concept in mainstream economics. This allows us to include other value 
perspectives in discussions or conflicts about value issues and valuation, such as the "intrinsic value
of nature", collective and relational values or rights-based thinking. The consequence of this insight 
is that there must be room for more than one type of value when projects are discussed and 
evaluated. In cost-benefit analyses, on the other hand, all values are reduced to only one dimension 
- money, or, more precisely, relative marginal utility. When a value conflict is represented as a 
utility function, much information that could be relevant for the decision-making process is hidden. 
However, this is not only a criticism of neoclassical theory, but also of the widespread monistic and 
rationalist value position within governance more generally (cf. Max Weber). Appealing to 
monetary valuation of nature's values as a tool for making rational and "objective" decisions 
through cost-benefit analyses is therefore a dead end. Objective solutions to complex value 
questions are simply impossible. One cannot calculate a single number to resolve a value conflict. 
Instead, choices of solutions must be argued for and explained, and trade-offs accounted for.

What kinds of methods are there that can clarify the different interests and values at stake? How can
one take into account a diversity of values in a decision-making process? When accepting 
incommensurability and value pluralism, the recommendation is to use multi-criteria evaluation 
rather than monetary or monistic valuation. Another method that can provide a frame for expressing
or articulating a larger diversity of values is various types of participatory processes.5

Summary
To conclude this general description of concepts and perspectives, it may be useful to clarify the 
significant differences between ecological economics and neoclassical environmental economics. 
Although the names may seem relatively similar, environmental economics is a specialisation 
within neoclassical economics with an emphasis on externalities, market failure, efficiency, cost-
benefit analyses and economic valuation (pricing) of environmental goods. The two disciplines are 
summarised in Table 1.

Table 1. A summary and comparison of neoclassical environmental economics and ecological 
economics.

5 The idea of participatory processes and deliberative democracy is often based on Jürgen Habermas' concept of 
communicative rationality. For an introduction in Norwegian, see Eriksen and Weigård (1999). Arild Vatn's concept 
of "value-articulating institutions" also falls under this theme (see Vatn, 2021).)



Different directions
Ecological economics is not a unified theoretical field, although most will agree that the elements 
presented in the previous section are important. Partly, there is an internal tug-of-war over which 
theoretical path ecological economics should take. On the other hand, there is disagreement about 
whether it is at all desirable to develop a unified theory or whether ecological economics should 
instead be a broad interdisciplinary field, open to different approaches, methods and theoretical 
bases.

In an empirical study, carried out by Spash and Ryan (2012), three main directions within the field  
was identified: 1) new resource economics, 2) new environmental pragmatism, and 3) social-
ecological economics.

The existence of the first category – new resource economics – shows that there are many 
ecological economists who still base their work in neoclassical theory, despite the fact that the 
field’s origins were largely linked to a critique of this theory. The biggest dispute, however, has 
been between those who have wanted to develop a consistent theory that both has explanatory 
power and can form a basis for effective environmental and economic policy (social-ecological 
economists), and those who have tried to operate within the existing logic of the system in order to 
be heard by politicians and bureaucrats (the new environmental pragmatists). An illustrative 
example of this disagreement was the discussion that unfolded following Robert Costanza et al. 
1998 publication where they estimates for the value – in monetary terms - of all of the Earth's 
ecosystems. While Costanza himself believed that this could awaken the world to an understanding 
of the value of ecosystems and could lead society taking better care of nature, a large part of the 
organization (in fact also supported by more conventional environmental economists) believed that 
such an exercise was impossible and that the figures therefore made no sense. Moreover, a core 
element of ecological economics from the beginning was to highlight the intrinsic value of nature, 
while also making it clear that humans operate within a set of different values that they manoeuvrer 
between. Measuring nature in monetary terms therefore went against what had been a fundamental 
point of consent within the organizations from the beginning.

In practice, ecological economics has largely become a discipline that is about managing of nature, 
natural resources and the environment, often by making use of microeconomic concepts such as 
“natural capital” and “ecosystem services”, and which, based on a variety of arguments (including 
being “pragmatic”), often includes valuing nature in monetary terms. Then there are those who 
rather focus on macroeconomic issues related to growth and to the development of alternative 
economic institutions. Herman Daly’s Steady-state economics (1992 [1977]) has long been a 
reference work in ecological economics. However, Daly’s popular approach focusing on three main 
factors – the size of the economy, efficiency and distribution – is increasingly being challenged by 
the social-ecological camp, due to Daly’s neoclassical assumptions about the market (Pirgmaier, 
2017; Spash, 2024).

Ecological economic in practise: challenging the growth paradigm
Economic growth is perhaps the policy area where ecological economists are unanimous in their 
criticism. Since the 1980s and the Brundtland Commission's call to solve the environmental 
problems associated with economic growth by "changing the content of growth", ecological 
economists have been relatively alone in their attempt to raise awareness of the systemic problems 
of the growth economy. Mainstream environmental policy has been concerned with efficiency and 
technological change, as well as structural change in the economy as a way to decouple 
environmental impact from economic growth. Ecological economists, for their part, have pointed 
out that the potential for efficiency is limited given the laws of thermodynamics: No matter how 
much efficiency is improved, waste will be produced and a minimum of energy and materials will 



still be needed in production. This applies even to the circular economy, because recycling materials
is energy-intensive. New technology can lead to a reduction in certain types of emissions, but a 
limitation in one waste product will always be replaced by other waste products. It is also being 
pointed out that renewable energy cannot simply replace all fossil energy, because renewable energy
is produced on completely different premises, using different mechanisms. For example, trying to 
capture part of the annual solar radiation reaching the Earth is a completely different challenge than 
extracting fossil minearls that nature itself has spent millions of years producing (Giampietro, 
2019). Ecological economists have also been tireless in reminding us of the rebound effect, i.e., how
efficiency gains tend to be “eaten up” by increased consumption, and that focusing on efficiency 
alone therefore does not produce any aggregated decrease in resource consumption in a given 
economy, quite the opposite.

Given these factors, ecological economists are concerned that one must establish and institutionalise
limits on the economic process with regard to resource use. This does not mean that one must 
necessarily disregard the use of market mechanisms and price adjustments, but that they alone 
cannot do the job: it is necessary to set upper limits on resource extraction and/or use. This can be 
done in different ways. Herman Daly, who has been a supporter of conventional economic 
instruments, has, for example, proposed extending climate quota trading to other environmental 
areas.6 Cap and trade involves setting an upper limit on emissions, resource extraction or something 
else, and letting the market allocate the rights to pollute. 

Many ecological economists, however, are not in favour of this kind of economic instruments, 
partly because such instruments tend to have social and distributional consequences. In addition, it 
can have a greater environmental impact to regulate directly, i.e. by setting limits, but at the same 
time omitting the market element. And it is not only limiting resource consumption and emissions 
that are being discussed, but also other limits. Furthermore, such ceilings or limits do not need to be
linked to an overall cap for the country as a whole, but can be set, for example, per person per year 
or per company per year, and they can be introduced at different points in the economic system. A 
proposal that is increasingly being discussed is a system with both maximum and minimum limits 
for income (see e.g. Buch-Hansen and Koch, 2019). 

A structural change in the economy is often about a change in the relative contribution of different 
economic sectors to GDP, for example a shift from industry to services. But in connection with the 
green transition and the necessity of phasing out fossil energy, there is also talk of another type of 
structural change, because certain types of energy production must be phased out, the composition 
of producers within the energy sector can be changed by allowing more small producers to enter the
market, and households themselves can become electricity producers (producing with the use of 
photovoltaic panels).

Another type of structural change concerns changes in the institutional foundations of the economy, 
a topic that is of concern to both ecological, feminist and institutional economists. Such changes, 
however, require challenging the established political framework itself. There is not enough space 
here to discuss these various proposals in detail, but we can at least list a number of areas and 
initiatives being currently discussed to take society's institutions in a more sustainable direction: 
democratisation of economic processes, reorganisation of business forms, revitalisation of 
cooperative forms of ownership, changes to the legal basis of corporations, renewed attention to the 
commons, increased regulation of certain economic activities/sectors, shorter supply chains and 
routes for goods, institutions for fulfilling minimum needs (e.g., a basic wage and/or access to basic 
public services), (partial) decommercialisation of certain sectors, and national ownership of key 
supply sectors (e.g., energy supply).

6  Daly has also proposed tradable quotas to regulate population size, a proposal that has been controversial both 
within and outside ecological economics.



The road ahead
Central to ecological economics is the unique understanding of how fossil fuels have enabled the 
enormous increase in material wealth in the West and the world over the last 200 years. In addition, 
the West's prosperity can be explained by the unequal terms of trade between industrialised and 
developing countries, where not only money but also resources are in general channelled towards 
already prosperous countries. In today's political debate, the economic theories that prevailed in the 
1950s and 1960s and that laid the foundation for building welfare states in many Western countries 
are often highlighted. An example of this is the various proposals for a Green New Deal. Ecological
economists, however, point out that welfare capitalism during this period was both environmentally 
harmful and based on unfair trade with poorer countries, which must be taken into account in the 
development of new models that take seriously the challenges facing the world today (Smith, 2021).
The biophysical limits of the economy mean that we need to develop both new visions and new 
institutions for a sustainable economy. The growth-critical approach entails, among other things, an 
emphasis on distributional issues: If poverty and inequality cannot be remedied with continued 
economic growth, resources/goods must be redistributed instead. It then also becomes important to 
look at how the same needs can be satisfied in ways that have a smaller ecological footprint, and to 
organise production and consumption accordingly. Two aspects then become central in discussions 
about social-ecological transformation: 1) visions and utopias for future societies, and 2) knowledge
and ideas about how the necessary change can take place. Visions and utopias are about how we 
want to live, what kind of society we want to live in, and how we should organize ourselves to 
safeguard both nature's limits and human needs (Jakobsen, 2019). Must economic growth and job 
creation be society's primary goals, or can broader societal goals be imagined, such as "a good life 
for all"? Must the market be the sole institution, or are there other institutions to build on? The 
second aspect is about how the change to a sustainable society can happen. Or will happen. This is a
large and open area of research, where understandings of how social change happens or can happen 
is of particular importance. It has therefore become important for ecological economics to draw on 
other social sciences with stronger traditions for researching social change, such as sociology.

Given that climate and biodiversity are important topics on the international political agenda, while 
at the same time traditional economic instruments have fallen short of delivering the promised 
outcomes, it is likely that ecological economics, with alternative approaches to policymaking, will 
increase its influence in the time to come. We can already find ecological economics being 
promoted within, for example, the work of the IPBES (2019). At the same time, ecological 
economics is not only about the environment or topics related to environmental policy or 
environmental ministries. Ecological economics is a field of study that seeks to promote a different 
perspective on the entire economy, thereby also providing guidance for other policy areas such as 
business policy, health policy or even fiscal policy. As established truths are increasingly being 
challenged, like the need for never-ending economic growth or the possibility of green growth, or 
that efficiency improvements and new technology are sufficient answers to environmental 
challenges, opportunities are opening up for new debates, new instruments, and new (economic) 
policy and politics. In this process, ecological economics will have much to contribute.
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