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Chapter 2.
Natural Resource Management in a
Changing World
Introduction
The ERD 2012 is about the challenge of managing natural resources for inclusive and
sustainable growth in the 21st century. The wealth contained in natural resources offers
developing countries significant opportunities to overcome poverty and deprivation. An
increasingly wealthy global consumer class will provide relentless demand for a whole range
of natural resources, and those countries that can supply it stand much to gain. At the same
time, there is a growing recognition that our current way of exploiting natural resources is
pushing the limits of natural systems to cope with disturbances—and that this might lead to
dangerous and irreversible changes in our environment. Moreover, economic growth, while
impressive, has failed to put an end to human poverty.
The resolution of these challenges requires a coordinated set of actions that take us away
from a growth model that is environmentally and socially unsustainable—“business as
usual”—in order to promote a broad institutional transformation towards inclusive and
sustainable growth—growth that keeps society within the physical boundaries of our
ecological system, while at the same time guaranteeing equal opportunities for present and
future human generations to share in the creation and enjoyment of prosperity.
The main purpose of this chapter is to explain why business as usual growth is a problem,
and why current trends in natural resource use are worrying. Our argument is rather simple,
and is captured succinctly in Figure 1 below. What we see is that those countries that have
the highest standard of living (measured by the United Nations’s Human Development Index)
also happen to be the ones that produce more carbon dioxide emissions. This and several
other similar correlations between human wellbeing and environmental impact point to the
following conclusion: while economic growth has improved the standards of living of people,
it has done so at the expense of our natural environment.
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Figure 1. Relationship between CO2 emissions and Human Development Index, 2007. (Data
from the World Bank and UNDP online databases)

This chapter elaborates on the complex problems associated with business as usual growth.
In this first section, we will present the general conceptual framework for understanding
natural resource use and introduce the report’s focus on land, water and renewable energy.
In the second section, we provide an overview of the current and future drivers of natural
resource use, which will help us identify the new context for natural resources management
in the 21st century. In the final section, we consider in detail the problems with the business
as usual approach to growth; this discussion prepares the ground for chapter 3, which is
about the transformation towards inclusive and sustainable growth.

The coupled social and natural system
Natural resources form the material basis of human existence. Deliberately or
unintentionally, we draw on nature’s vast pool of resources to satisfy every single one of our
material needs—and many of our spiritual ones too. The ERD 2012 uses a broad definition
of natural resources which includes raw materials, environmental media such as water and
air, flow resources such as wind or tides, and the full range of sink and life-support functions
provided by ecosystems. What is important about this definition is that it considers both the
physical inputs that keep our economy and society going, as well as the functions (or
services) performed by natural systems that keep us alive. Physical inputs include all types
of renewable materials such as water, soil, timber, natural fibers, and food, as well as nonrenewable resources such as metals, hydrocarbons and other minerals. Services include the
ability of ecosystems to regulate the hydrological cycle, absorb and recycle waste, purify the
air or maintain a relatively stable climate. The atmosphere, for example, provides key
materials such the nitrogen that is used to synthesize fertilizers, and key functions such as
the regulation of the earth’s temperature and climate.
To understand the challenge of natural resources management, it is helpful to see
society’s economic system embedded within the earth’s natural system (Figure 2) (Hertwich
et al. 2010). In this view, society as a whole resembles a giant organism that draws
resources from the environment, processes and uses them to satisfy human needs, and then
discards the waste back into the environment. In addition, society’s very existence depends
on the ability of the environment to sustain the right conditions for life, to replenish (at least
some of) the raw materials, and to recycle waste so that it is not harmful to humans.
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Figure 2. The coupled socio-economic and natural systems. Based on Hertwich et al,
2010 and Martínez-Alier, 2011

This “social metabolism” perspective allows us to have an integrated view of how
society exchanges energy and materials with the environment (Martínez-Alier et al. 2010).
Standard economic models are open: resources come in and out of the economy, but it is not
considered explicitly where they come from or where they go after we use them. The model
that we present above is based on a closed system (Muradian et al. 2010; Ayres 2008). This
means that both sources and sinks have physical limits that cannot be ignored. The idea of
limits will be crucial to understand the problems with business as usual, as well as the need
for a transformation towards inclusive and sustainable growth.

Natural resources and development
Economic development as we know it has been characterized by increased use of natural
resources. If we look at the history of the relationship between natural resource use and
economic growth, two trends become apparent: first, economic growth has been coupled
with an absolute increase in the consumption of natural resources and energy (Krausmann et
al. 2009). Second, as societies become richer, technological improvements allow them to
use resources and energy more efficiently; this leads to a relative decoupling of growth and
resources and energy use (UNEP 2011).
The attainment of higher living standards has been based on using more materials and
having a greater impact on the sink and regulatory functions of natural ecosystems. There
are several ways to see this relationship. One relatively straightforward way is by looking at
the physical amount of resources used. From this perspective, the historical pattern is very
clear: as shown in Figure 3, economic growth has been linked to increased consumption of a
wide range of materials, including those derived from biomass and from minerals, such as
metals, fossil fuels and construction materials (UNEP 2011). Other commonly used
measures, which show similar trends, are the ecological footprint and the human
appropriation of net primary productivity, HANPP (Erb et al. 2009).
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Figure 3. Global material extraction in billion tons, 1900-2005.Source: UNEP (2011)
With wealth, however, comes technology; and with it, a more efficient use of natural
resources, energy, and human labor. This results in a decoupling between economic growth
and natural resource use. This relationship, which is shown in figure 4, simply means that the
size of the economy increases faster than the use of natural resources. The “metabolic rate”
(how much physical quantity of resources each person uses per year) of different resources
rises at a much slower rate than that of income (how much money is available, on average,
to each person). In other words, as societies get richer, they also get better at producing
more with less. What is also obvious from figure 4 is that this decoupling is not absolute. The
metabolic rates (except for biomass) do not decline. The gains in efficiency do not
necessarily translate in less use of resources. To the contrary, efficiency may lower prices
and drive people to consume more, not less, of a given resource. This phenomenon, which
was observed in the 19th century by British historian Jevons, is also knows as the “rebound
effect” (UNEP 2011). The implications for natural resource management, as we will see, are
crucial.

Figure 4. Global metabolic rates and income, 1900 to 2005. Source: UNEP (2011)
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Water, Energy and Land
The focus of the ERD 2012 is on a very special subset of natural resources: land and water.
The choice is not arbitrary. Firstly, land and water are two of the foundations of human
existence. We need them in order to provide food, fiber, construction materials and many of
the raw inputs to our social metabolism. In addition, they are involved in critical ecosystem
functions such as waste recycling, climate regulation and air purification.
There is a second, very important reason why the ERD focuses on land and water.
Increasingly the management of land and water resources has become intertwined with the
provision of energy—another pre-requisite of human existence. Concerns about global
warming are prompting a radical shift in the market for energy sources away from fossil fuels.
In this context, interest in renewable energy is growing steadily, and land and water play a
major role in the provisioning of key forms of renewable energy such as biofuels and
hydroelectric power.
The increasingly close connection between water, energy and land—which we call the WEL
nexus—is a central focus of the ERD 2012 (Figure 5) The demand for more and very diverse
goods and services by a growing number of people is shifting the pressure over natural
resources to unprecedented levels. This new context of natural resource use, which we will
describe below, is characterized by three key features: first, greater competition among users
and among uses for a limited pool of resources; second, greater interconnections between
production and consumption drivers worldwide; and third, the possibilities of absolute
scarcity, or irrevocable deterioration, of ecosystem functions. The WEL nexus is way to put
some of this complexity into focus. As we will discuss at length in subsequent chapters,
natural resource management for inclusive and sustainable growth requires an integrated
approach that makes the connections between different resources, different uses and
different users explicit.
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Figure 5. The Water-Energy-Land (WEL) nexus

Natural resources demand in a changing world
Current and future drivers of resource consumption
The fundamental (ultimate) driver of natural resource use is human consumption. In the
framework outlined above, natural resources of all types are either inputs for, or enablers of,
society’s metabolism. Yet human needs take many forms, and occur for many different
reasons. In this section we review the demographic, socio-economic and environmental
drivers of global natural resource use, which are simply different ways of accounting for and
understanding human needs. Even though these three drivers are interrelated and reinforce
each other in complex ways, they are treated separately for analytical purposes.

Demographic
If our use of natural resources is a direct result of consumption, then the number of people is
the first measure of its scale. At the outset it is important to note that the effects of population
are always mediated by other social and economic factors. This means that it is not just
about the numbers of people, but about the types of people. The same number of human
beings may consume a lot or very little, depending on their income, access to technology,
political system, degree of urbanization and cultural norms (Millennium Ecosystem
Assessment 2005a). For example, a similar net gain of population in China, Western Europe
or Sub-Saharan Africa will have vastly different environmental consequences as a result of
the type of demand that each additional person will have. Demographic changes, as we will
see below, are closely coupled to socio-economic drivers.
Even without considering other mediating factors, population growth in itself is an
uncontroverted driver of human demand for all sorts of goods and services. World population
has tripled since the beginning of the 20th century (UNEP 2007). Population growth has been
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highest in Sub-Saharan Africa, South Asia and the Middle East, but the vast majority of new
human beings in the last quarter of a century have been born in Asia. In Europe, low fertility
rates have resulted in stabilizing or declining population; this, along with high life
expectancies, has brought about concerns about an increasingly ageing population
(Millennium Ecosystem Assessment 2005a).
It is widely expected that the global population will continue to grow, but at a slower pace,
peaking at around 10 billion by the end of the 21st century (Figure 6). Different estimates
about fertility, mortality and life expectancy yield different results, but most estimates coincide
that population growth will likely be fastest in Africa and Middle Eastern countries, but in
absolute terms the major population gains will occur in Asia (Unuted Nations Population
Division, 2011). Current OECD countries will continue the already ongoing process of
population stabilization and, in the case of Europe, decline (Millennium Ecosystem
Assessment 2005a). Reflecting a population inertia, every scenario shows that the bulk of
the new population added will come from Asia, despite considerably lower growth rates.

Figure 6. Historical and projected population growth to 2100 (in billions). Source: UN
Population Division, 2011

Socio‐economic

One of the most significant features of the contemporary world economy is the shifting center
of gravity of production and consumption from a handful of industrial nations—primarily in
North America and Western Europe—to developing countries, particularly China. This
process has lifted about half a billion people out of poverty in the last two decades and
reduced the overall incidence of poverty worldwide (OECD 2010), rearranging the global
distribution of wealth: In the year 2000, OECD countries accounted for 60 percent of global
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GDP (in PPP); by 2010 this figure had been reduced to 51 percent, and it is estimated that,
at current growth rates, it will shrink further to about 43 percent in 2030 (OECD 2010).
These shifting patterns of wealth have created new global patterns of consumption. As
incomes rise and living conditions improve, the satisfaction of basic food needs gives way to
the consumption of non-agricultural products, including consumer goods and an array of
services (Millennium Ecosystem Assessment 2005a). Demand for raw materials such as
natural fibers, wood, and minerals of all types increases. There is also a surge in the demand
for energy, especially coal, to run electricity generation, and liquid fuels for cars and
airplanes. This increases the pressure on natural resources and services—both directly and
indirectly. The quantity and variety of biological and mineral resources needed to sustain
more sophisticated demand is higher as incomes grow. With increased consumption comes
more waste and heightened demands on the regulating services of ecosystems worldwide.
Whereas the proportion of income devoted to food declines consistently as incomes rise—a
phenomenon referred to as “Engel’s Law”—the dietary transformation is one of the most
salient features of increased wealth. With higher incomes, the diet tends to shift from cereals
and starchy tubers towards meat, animal fats, and fruits and vegetables (Foresight 2011).
These trends are modulated by specific cultural practices, but in general high GDPs are
correlated with a higher fraction of the calories in the diet that are derived from meat
(Lundqvist et al. 2007).
The implications for natural resource management are wide-ranging. To meet rising demand,
meat is produced intensively by placing the animals in confined spaces and feeding them
high-energy cereals and oilseeds. This means that increased demand for meat is coupled by
rising demand for feed: grain production has expanded considerably over the last two
decades, but this grain is feeding livestock, not human beings. Agricultural production geared
towards feeding (non-human) animals is one of the single most important drivers of land use
change, water consumption and fertilizer use in the world (Dickson-Hoyle & Reenberg 2009).
The shift of wealth towards developing countries is projected to intensify and expand
geographically in the coming decades. Even though incomes will probably rise at different
rates in different regions—more rapidly in China, East Asia and Latin America—it is expected
that incomes will continue to increase around the world, even in Sub-Saharan Africa. When,
and by how much, depends on many variables: from the likely paths of global economic
governance, to local political institutions, world commodity prices and climate change, among
others.
Economic growth in developing countries will produce a major shift in the world’s economic
and political balance of power. In 2050, probably only the United States and the European
Union will have an economy to rival the size of China’s or India’s. Most significant, however,
is the emergence of a large middle class in China, India, Brazil and other developing
countries, which will shift the center of gravity of wealth and consumption to current
developing countries (Wilson & Dragusanu 2008). The bulk of the population of a new global
middle class will come from China and India, but the rates and timing at which this will
happen differ between the two countries. Given its faster pace of economic growth, more
people in China will become part of this group earlier than in India, but then the rate of entry
in China will taper off and India will become the next major contributor to the new middle
class (Wilson & Dragusanu 2008).

Environmental

While environmental problems are seen mainly seen as consequences of human action, at
some point—through feedback mechanisms—they take a life of their own and become
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causes or drivers of human action. This is the case, for example, of climate change.
Mitigation and adaptation to climate change are two very important drivers that are likely to
shape natural resource management in the future. Population and socio-economic changes
are the initial drivers of consumption of natural resources. However, the scale of human
activity has altered the natural flows of matter and energy: the production of waste, the
depletion of stratospheric ozone, the artificial disruption of the nitrogen cycle and, of course,
the emission of greenhouse gases that causes radiative forcing in the atmosphere—these
are all examples of non-intended consequences of human actions that have begun to
condition society’s very behaviour. Global environmental change produces powerful
feedback processes that operate at multiple temporal and spatial scales, and which
constrain—or enable—the effects of the primary drivers.
Environmental change shapes current and future use of natural resources in two slightly
different ways. On the one hand, environmental change drives what we may call a reactive
behaviour by society: this means that environmental change causes a noticeable disruption
and triggers a societal response. Climate change is the most obvious example of this type of
effect. Changing temperature and precipitation regimes may already be affecting agricultural
productivity in some parts of the world, and this problem is likely to worsen. Humans will
have to cope with lower agricultural yields (especially in already dry regions), which will result
in higher food prices. There is evidence of higher frequency and intensity of severe weather
patterns across the planet (IPCC 2007). These and other related processes have already
forced humans to change the location and timing of crops, and have put additional pressure
on water resources in arid regions (UNEP 2007). Eutrophication from nutrient runoff is a real
problem that affects coastal waters and fisheries in many parts of the world (Lundqvist et al.
2007).
On the other hand, environmental change triggers proactive responses from society: the
awareness that environmental change is a reality—and that it might get worse—triggers new
political, economic and technological behaviours aimed at avoiding foreseeable damages.
These changes are already occurring, and they are at the heart at the institutional
transformation towards inclusive and sustainable growth that we will discuss in the ERD,
particularly in chapter 3. To begin with, the market is picking up signals of change. Some
trade and investment patterns are beginning to shift to reflect growing expectations that
emitting fossil fuels, as well as other forms of environmental degradation, will become more
costly in the future. Politically, there is much more attention on how to develop regulations
and how to allocate resources in a way that mitigates or even reverses environmental
change. In other words, the options available for investment, development and trade are
already constrained by the public’s heightened awareness of global environmental change,
and by a much more active scientific community.
Economic incentives are closely related to technology: environmental change is driving the
development of new materials and innovative sources of energy, both of which fuel the
demand for natural resources. The rising demand for the so-called “green minor metals”—
relatively scarce metals that are critical components of sustainable technologies—is a case
in point (Fraunhofer ISI & IZT 2009).
Climate change is going to be perhaps the most noticeable among a range of other
environmental changes that include biodiversity loss, changes to the hydrological cycle and
deforestation (Millennium Ecosystem Assessment 2005c). Below we will discuss the idea of
planetary boundaries (Rockström et al. 2009). In short, unintended consequences of human
actions are threatening the stability of ecological regulatory mechanisms at the planetary
scale, and society will face stark choices in order to prevent environmental catastrophes from
non-linear and potentially abrupt changes in ecosystems (Scheffer & Carpenter 2003)
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What are the likely trends in the use of natural resources?
Overall patterns
Earlier we highlighted the secular increase in resource consumption in relation to economic
growth. We also saw that, while resource and energy efficiency increases too, decoupling of
wealth and resource use is weak—that is, in absolute terms resource and energy
consumption continues to increase (Lundqvist et al. 2007). Analysis of historical data
suggests that per-capita materials use in industrialized societies has first risen steeply, and
then stabilized due to technological and efficiency gains. Newly industrializing countries such
as China, Brazil, India and Mexico are rapidly increasing their rates of resource use as they
transition towards industrial-type social metabolism; other developing countries are only
slowly beginning to increase their per capita consumption rates (Krausmann et al. 2009).
While this general trend is fairly well established, quantitative projections about aggregate
future resource consumption are scarce. Whether consumption in developing countries—and
in particular the resource intensity of that consumption—will follow the same path as it did in
OECD countries is an open question. If per-capita material use follows a business-as-usual
trend in developing countries, then resource use is sure to rise steeply in the near future
(Krausmann et al. 2009). If the use of crops for bioenergy continues to grow, then even the
downward trend of relative biomass consumption will be reversed, coupling wealth and
biomass consumption more closely (Steinberger et al. 2010).
Studies of future energy consumption offer some of the best qualitative illustrations of the
limits of decoupling. Energy is well suited to these sorts of projections because many of the
intervening variables—remaining stocks of fossil fuels, rate of technological advances, and
pricing mechanisms of new and expected energy sources—are relatively well understood.
The trend that is evident from energy projections is that demand will grow for all types of
energy sources (renewable and non-renewable), and that this demand will come primarily
from developing countries. Globally, fossil fuels will remain the dominant source of energy,
even though OECD countries will shift from coal and oil towards gas, nuclear, and renewable
sources (IEA 2010).

Resource linkages and the WEL nexus: the case of food

Demand for food exemplifies the complex interactions between demographic, socioeconomic and environmental drivers, as well as the linkages between different resources and
their uses—underscoring the importance of the WEL nexus. Growing population will demand
an increase in the overall quantities of available food, and the ongoing dietary transformation
means that some types of foods and resources will be in greater demand than others.
Greater meat consumption in particular is expected to have some of the most far-reaching
implications on natural resource use worldwide. Under some scenarios meat consumption
per capita is expected to almost double—and even triple in Asia—by the year 2050, but even
more optimistic assessments still project significant increases (Millennium Ecosystem
Assessment 2005b). This increased demand for meat will trigger the production of grain to
feed livestock—and indeed feed production is to become the largest share of cereal
production worldwide (figure 7). The long chain of interconnected processes will also result in
greater demands for land, energy, fertilizers and water.
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Figure 7. Projected increase in the demand for cereals by region, until 2050. Source:
(de Fraiture et al. 2007)

One of the key implications of future demand for food will be the increased pressure on water
resources—and this is without considering even more pressures that might arise due to
production of crops for biofuels. In light of current patterns of use and projections of world
GDP, the demand for water is expected to increase by around 50 percent by the middle of
the 21st century, from 7000 to about 10600 Km3 of water per year (Lundqvist et al. 2007).
Another source of water demand will come from aquaculture. Given the current depletion of
ocean fisheries, aquaculture will be an increasingly important way to meet world demand for
fish. Fish production from aquacultures, which presently stands at around 40 million metric
tonnes, is expected to rise above 150 million by the year 2030 (de Fraiture et al. 2007).
The various projections of water demand suggest that in all future scenarios there will be
some sort of water deficit, and that this deficit is likely to hit particularly those areas that are
already facing water shortages. To achieve the type and amount of food production that
would be necessary to meet future demand, both water withdrawals for irrigation and
rainwater use will increase. However, even if water use becomes more efficient through
improvements in irrigations systems and other types of technologies, it is still very likely that
some areas of the world will not have enough water to produce adequately (de Fraiture et al.
2007). Consumption-side changes in the diet appear to be the only possible solutions to the
projected water shortage, although such behavioral changes may be very hard to expect
(Lundqvist et al. 2008). Climate change related to global warming will complicate this picture.
The projected impacts on water availability due to rising global temperatures vary widely
across regions. Rainfall will be exacerbated in some places, while drought conditions will
worsen in already dry areas. The latest assessment report of the IPCC suggests that, in
certain regions, “large increases in irrigation water demand as a result of climate changes
are projected” (IPCC 2007).
Parallel, and closely related to increased demand for water, will be a greater demand for
land. Higher agricultural productivity, particularly in Sub-Saharan Africa, will account for most
of the production increases needed to sustain the future world population, but the addition of
more agricultural land is likely to happen in poorer regions (Hertel 2010). Land requirements
are expected to increase under all modeling scenarios, even accounting for improved
irrigation technologies. Land conversion due to agricultural demands will be exacerbated by
climate change, causing further deforestation and all of its concomitant effects (Millennium
Ecosystem Assessment 2005b). The challenges facing the future use of land use will be
complicated by serious socio-political dynamics. Conflicts for land are being increasingly
driven by the expansion of large-scale commercial agriculture (often monocultures for
production of timber, livestock feed or energy crops) at the expense of smallholder farming, a
trend that is particularly relevant in countries with poorly defined property rights and unequal
land distributions (Gerber 2011).
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To sustain the projected consumption levels of the world population, and the necessary
increases in food production—either for direct consumption or for the feeding of livestock—
the application of chemical fertilizers is likely to increase. How much will depend on the
efficiency of fertilizer use, the development of new crop varieties, the nature of food
consumption, and climate change. If current trends persist, then the use of both nitrogen and
phosphorus will increase well into the future, possibly until the ability of plants to use higher
nutrient levels is curtailed (Foresight 2011).
Table 1 summarizes some of the key facts and trends related to the use of water, energy and
land, as well as some of their key linkages (such as the production of food and renewable
energy)
Table 1. Current and expected trends in the use of water, energy, land and their
linkages
Resources
and linkages

Key facts and trends

Land and
Food

 To meet projected demand, cereal production will have to increase by nearly 50 % and
meat production by 85 % from 2000 to 2030 (Rosegrant et al., 2007).
 Meat only constitutes 15% of the total global human diet, but approximately 80 % of the
agricultural land is used to produce feed and fodder for animals (FAO, 2006).
 Of the world’s 13.4 billion ha land surface, about 3 billion ha is suitable for crop production
(Bruinsma 2003) and about one-half of this is already cultivated (1.4 billion ha in 2008).
 Since 1960, agricultural area has increased from just under 4.5 billion ha to just over 4.9
billion ha in 2007 (FAOSTAT 2010). Over the same period, the amount of land per capita
halved (from 0.39 to 0.21 hectares) but demand for it is increasing rapidly (Evans, 2011).
 Since 1960, a third of the world‘s farmland has been abandoned because it has been
degraded beyond use, and it is estimated that about 10 million ha are destroyed every year
(Schade and Pimentel 2010).
 Nearly a quarter of the earth’s land is degrading; he problem is worse in southern Africa, SE
Asia and southern China (ISRIC 2008).

Water

Energy

 Total global water demand could rise by 35–60% between 2000 and 2025, and could
double by 2050 (Foresight, 2011).
 A global 40% water supply gap of accessible and reliable water supply for economic
development is expected by 2030 (Jakob Granit, 2010) .
 The world economy is forecast to demand at least 40% more energy in 2030 compared to
2007 (IEA, 2008).
 Demand for electricity is expected to grow over 70% between now and 2030 (Granit, 2010).
 75% of the increase in energy use from 2007 to 2030 is expected to be met through fossil
fuels, especially coal. (IEA, 2009)
 The IEA estimates ultimately recoverable oil resources at just under 3.6 trillion barrels, of
which 1.1 trillion has already been produced. The US Geological Survey 2000 states 3.0
trillion barrel (DECC, 2009).
 The IEA, between 2005 and 2010, has become more and more cautious with its oil supply
projections which has resulted in lower numbers: from an estimate of 120 million barrels
produced a day (mb/d) by 2030 in its WEO 2005 it has gone down to an estimate of 96
mb/d by 2035 in its WEO 2010.
 Geothermal energy could account for around 3.5% of annual global electricity production
and 3.9% of energy for heat by 2050 – a substantial increase from current levels of 0.3%
and 0.2%, respectively (IEA, 2011).
 Studies have consistently found that total global technical potential for RE is substantially
higher than global energy demand (IPCC SRREN, 2011)
 At a global level hydropower contributes about 20% of the world’s electricity generating
capacity.
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WEL linkages

 In 2030 biofuels are expected to consume 20%-100% of the total water quantity used
worldwide for agriculture (WEF, 2011a).
 About 14 million hectares of land were used for the production of biofuels and by-products
in 2006, equal to about 1% of the world’s available arable land (IEA 2006).
 The biofuel industry today uses almost 40% of United States corn production and two-thirds
of the European Union‘s production of vegetable oils. (High Level Panel of Experts on Food
Security and Nutrition of the Committee on World Food Security, 2011).
 An increase in energy demand by 40% using current energy systems could translate to an
increase in freshwater access needs by 165% according to some estimates (WEF, 2011b).
 It takes one liter of water to grow one calorie. This means that a near doubling in food
production will not be sustainable without radical changes in agricultural water use (WEF,
2011b).
 In 2009, about 3 % of the arable land surface was dedicated to crops for biofuels, compared
to 1 % in 2006 (IEA, 2006), this percentage could potentially climb to as high as 36% in
2050 (Bringezu, 2009).
 Agriculture accounts for 70% of water use (and up to 30% of greenhouse gas emissions)
(WEF, 2010).
 The future of irrigated agriculture is threatened by salinization. However, estimates of the
area likely to be affected by salinization vary significantly, ranging from 10 to 50 percent of
irrigated land (HLPE, 2011).

What is the new context for natural resource management?
The management of natural resources in the 21st century poses a distinct challenge as a
result of its two key features:
1. Heightened pressure on natural resources and regulating systems, resulting from
unprecedented demand and global production and consumption linkages; and
2. An emerging consensus about the need to prevent dangerous and irreversible
damage to natural life-support systems—particularly to mitigate climate change—
and to eradicate poverty.
The unique challenge arises from the fact that these two features are in tension. On the one
hand, the economic signals of the market are pulling in the direction of greater and more
complex consumption of a wide range of natural resources; on the other hand, the scientific
and political acknowledgement of unsustainable social and environmental conditions is
pulling in a different direction. The ERD 2012 will focus on the difficult choices, as well as the
significant opportunities, that this challenge presents.

Challenge 1: unprecedented consumption and pressure on the WEL nexus
The picture of drivers and consumption trends presented in the previous section suggests
that a qualitative shift in the pressure over natural resources is underway. This pressure is
applied not only to physical inputs such as fossil fuels, water or food, but also to a range of
natural sinks and large-scale regulating functions. What is new about these challenges?
Below we discuss three features that make today’s natural resource use distinct:


First, the very close linkages and greater competition between different uses and
users of natural resources;



second, tighter global to local interconnections due to trade and investment flows;
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and third, an increase in the possibility of absolute scarcity of natural goods and
services.

The notion of a Water-Energy-Land (WEL) nexus used by the ERD is a key tool to
understanding these interdependencies.

Greater competition
The first proposition is that we are demanding more and more things from a limited number
of resources, exacerbating competition for them. The case of land is described aptly by
Hertel (2010) as a gathering perfect storm of demands: “the global farm and food system is
asked to feed several billion more people, fuel millions of vehicles, supply power for
electricity, supply fiber to the global textile industry and sequester carbon to mitigate climate
change”. Water, which is needed for everything from human consumption to the generation
of energy, faces similar pressures (Glassman et al. 2011).
A key problem is that one use often precludes another, so tough choices have to be made
about the allocation of these scarce resources. This is something that the ERD 2012 will
discuss at length in chapters 5 through 7. It is also vividly illustrated in the case of competing
land uses—for energy or for conservation—in Bangladesh (Rahman, 2011, ERD
commissioned paper)
Pressure over resources is further exacerbated by the fact that demand for them is
interlinked. This means that demand is for bundles of resources, rather than for individual
resources. For example, demand for food increases the demand for both land and water, and
the use of these resources to produce food demands energy as well (for transportation,
irrigation systems, the synthesis of fertilizers, and so on). The increased demand for
renewable energy (which will be discussed in Chapter 6) also puts pressure on land and
water resources, for example to produce biocrops or to generate hydropower.

Domestic and international interconnections
The second important aspect of natural resource demand is that there are both local and
global transmission mechanisms. This means that pressure on a country’s natural resources
does not come only from demand at the national or sub-national level. In a highly
interconnected global economy, there can be pressures over a resource in a country even if
there is very little domestic demand. Consider, for example, the case of beef. Demand for
beef is growing rapidly in developing countries, and in many cases this demand cannot be
met with domestic supply. This has created great need for land, not only to raise the
livestock, but mainly to produce the feed to sustain the livestock. Through these global trade
forces, greater demand for meat in one part of the world translates into pressure for land and
water in another (Dickson-Hoyle & Reenberg 2009).

The possibility of absolute scarcity
The third feature of the natural resource management challenge is the increased likelihood of
absolute scarcity of both natural goods and services. The interconnection among resources,
as well as the global linkages in their production and consumption that create unprecedented
pressures over land and water, have again brought the question of scarcity to the fore
(Evans 2011) (see Box 1).
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Box 1. A looming scarcity?
The importance of scarcity in the context of natural resources management is somewhat
controversial. As we will discuss in chapter 5, if there is lack of access to natural resources
(including food and water) in the world today, it is because of lack of economic means, not of
physical unavailability. There is a difference, in other words, between physical and economic
scarcity, and the latter appears to be more important.
Despite this, ever since Malthus’s 1798 Essay on the Principle of Population, there has been
a concern that consumption will outstrip supply of food and other natural resources. Until
now, such concerns have proven wrong. Technology has been able to cope with increased
demand either by substituting some resources for others, or by making their use more
efficient (Krautkraemer 2005). However, given that land and water are finite resources, there
are questions about the limits of technology to overcome supply restrictions.
To answer this question, it is important that we differentiate between relative and absolute
scarcity. The idea of relative scarcity is at the foundation of modern economics: it represents
the fact that to have one thing, we need to forgo something else (Baumgärtner et al. 2006). A
key assumption is that things are substitutable. For example, given a certain amount of
money, one may have to choose between going on holiday or buying a new car. It is a
question of deciding between alternative utilities, but not a question of there not being enough
cars or enough holiday packages. Absolute scarcity, on the other hand, refers to goods that
cannot be substituted, and about which there is not choice to be made, because there are no
alternatives (Baumgärtner et al. 2006).
The distinction between absolute and relative scarcity is important because different natural
resources have different degrees of substitutability (Krautkraemer 2005). The depletion of
natural physical stocks—say, of iron ore, coal or timber—represents a problem of relative
scarcity because technological change probably can an will offer alternative substitutes. But
other resources, particularly those which are involved in sink and life-support functions, are
not replaceable. As we will see in chapter 3, it is the absolute scarcity of these critical natural
functions that compels us to establish physical boundaries for the safe operating space of our
society. The growing recognition of this need is the second challenge that we discuss below.

Challenge 2: The need to avert irreversible climate and environmental change

The heightened and complex pressures over natural resources and life-support systems are
met with a growing recognition that, in order to preserve human civilization as we know it, we
need to avoid potentially dangerous and irreversible environmental change. This consensus
has emerged primarily, although not exclusively, around the problem of global warming and
climate change (WBGU 2011).
This consensus is remarkable in both a scientific and political sense. The Intergovernmental
Panel on Climate Change (IPCC) is an unprecedented effort from all nations to identify the
current scientific understanding—and it is clear that both the diagnosis of the problem, as
well as its possible solutions, have come in sharper focus as uncertainties decrease.
Politically, the question is much more difficult. As we will examine in more detail in chapter 3,
the achievement of political consensus about what action to take is still far off. Despite this,
the markets are already moving in new directions, anticipating what will likely be new
regulations about carbon dioxide emissions. These expectations, rather than already existing
legal realities, are one of the defining features of natural resource management today.

Chapter 2-3

The need to abandon business as usual
The challenge of natural resources management for development is hugely complex, but it
can be stated rather simply. On the one hand, increased demand and higher prices for a
wide range of goods, services and energy, make natural resources a potentially vast source
of wealth. On the other hand, these demands strain both natural and social coping
mechanisms, so realizing the growth potential of natural resources requires a fundamental
reorientation of our approach to growth.
In this section we make the case for the need to abandon the institutions, policies and values
embodied in business as usual growth, as a necessary step towards promoting inclusive and
sustainable growth. We begin by showing the importance of natural resources—in particular
land and water—as sources of growth, and then discuss the reasons why a move away from
business as usual necessary. This will lay the ground for the following chapter, which will
focus on defining and discussing inclusive and sustainable growth.

Natural resources as a key source of growth
Economic growth is a critical part of development, and natural resources are likely to be a
key source of growth. Many developing countries are endowed with a significant amount of
wealth contained in natural resources with the potential to be realized. This natural capital—a
term that we will come back to frequently—is estimated to account for about a quarter of the
total wealth in developing countries (2005 estimate), and an even higher percentage in the
group of low-income countries (World Bank 2011). We will present a more detailed outlook of
the wealth potentially contained in natural resources in chapter 3, but for now it suffices to
point out that both non-renewable and renewable resources—including ecosystem
services—are significant assets for developing countries. An important part of the ERD 2012
will be about how to unlock this potential contained in natural resources in a way that is both
environmentally sustainable and socially inclusive. How this might be accomplished is a
question that we address later in chapter 3.
The potential for growth derived from natural resources is enhanced by the fact that their
prices are rising. The reason for this trend is a combination of high demand and, in some
cases, shrinking physical availability. As we have seen, the demand for a whole range of
renewable and non-renewable resources, as well as food and energy, is up and rising.
Minerals and oil have seen unprecedented price increases during the last five years, and
even agricultural commodity prices have risen, reversing a decades-old trend. These
changing conditions of supply and demand will open significant opportunities for developing
countries in both domestic and international markets. Trade and investment flows at a global
scale are already reflecting a renewed interest in natural assets, so resource-rich countries
have to potential to receive important flows of revenues (Merhotra, 2011, ERD commissioned
paper). As we will discuss further below, this can be a somewhat bitter-sweet situation for
many developing countries because it improves their position as sellers but at the same time
worsens their ability to purchase basic goods.
Given our focus on the WEL nexus, it is necessary to explicitly consider the potential of landwater-energy linkages as a potential source of economic growth. Table 1 illustrates some of
the ways in which the growth potential of land and water could be realized. Growth can come
directly from land and water in the form of rents; this means that they can be a source of
revenue in themselves, just for existing, if someone is willing to purchase or lease them. As
we will see in chapter 7, this is an increasingly important (if controversial) source of revenue
is some land rich countries.
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Most commonly, the growth potential of land and water is realized by putting them to
productive use or by drawing on their ecological functions. Land and water are essential for
the production of all sorts of agricultural products, from traditional ones such as food and
fiber, to other that have garnered more recent importance such as crops for biofuels. Natural
and cultivated forests and pasturelands are also important sources of raw materials. Rivers,
lakes and artificial water bodies can be used to extract wild or farmed fish, and the power of
running water can be harnessed to produce electricity. In addition to these possibilities, land
and water also enable the performance of critical ecosystem functions such as carbon
sequestration by biomass and soil, or the provision of habitat for biodiversity. Although, as
we will see later, the valuation of these services is still in its infancy, we expect that markets
for these services will provide important sources of revenue in the future.
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Table 1. Illustration of the growth potential of Water-Energy-Land linkages
Uses

Growth potential

ERD
Chapter

Agriculture for
food production

Food demand steadily increasing; food
prices on the rise

5 and 7

Agriculture for
bio-crop
production

Demand for renewable energy increasing;
more cost-effective than other renewable
energies; relatively low-tech to implement.

6 and 7

Forestry

Demand for timber increasing; prices likely
to increase.

Avoided
deforestation /
other
ecosystem
services

Carbon sequestration likely to increase in
value (e.g. REDD); valuation of other
environmental (including biodiversity)
services likely to increase too

Hydropower
generation

Demand for renewable energy increasing;
potentially carbon neutral makes it
attractive

Rents from
selling or
leasing land and
water use rights

Source of substantial rents

7

6 and 7

5 and 6

5 and 7

The significance of the WEL nexus can be seen clearly here. All the potential uses of land
and water are complementary, and they are all affected by the increasing importance of
renewable energy. Moreover, realizing the growth potential of land and water resources
involves a very close interrelationship between water, land and energy uses, giving rise to
potentially complicated tradeoffs. For example, using agriculture for the production of food
takes land and water from farming crops for biofuels, and the behaviour of energy markets
will likely play a decisive role in deciding the relative importance of both uses. Avoiding
deforestation may become a lucrative endeavor given the likely emphasis on carbon
sequestration and the transition away from fossil fuels, but keeping forests up means that
land for agriculture becomes scarcer and more expensive. The following chapters of the ERD
2012 elaborate on precisely these difficult decisions to allocate competing uses, and resolve
conflicts among competing users, within this water-energy-land nexus.

The problem with business as usual
While natural resources are an important source of growth, the prevailing ways of realizing
their productive potential are unsustainable from an environmental and a social perspective.
There are two fundamental reasons for this. First, our socioeconomic systems (capitalist and
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otherwise) have been based on a short-term perspective of the world. Each generation has
been concerned about satisfying their current needs and wants, and this has led to an
exploitation of natural resources that privileges short-term returns. Until recently, the idea
that we ought to care about future generations was all but alien. The second reason is that
natural resources are essentially free (apart from the cost of extracting them). Nature is the
original source of wealth because it embodies value in whose creation we had nothing to do.
Our civilization has profited from what Carpenter and colleagues call “cross-scale subsidies”
(Carpenter et al. 2001): wealth, such as that contained in oil or in precious metals, that was
created over millennia, that is more or less readily available for our use. Economists have
long-recognized that, as we rely on these “free” resources, we pay little attention to the actual
costs involved in their consumption and disposal because they are not reflected in the
price—this is the problem of the so-called externalities. However, like any other subsidies,
these “cross-scale” subsidies are very hard to remove.
What we call business as usual refers to set of institutions, policies and values that are
based on this short-term, “nature is free” world-view. These are not simply abstract concepts;
they have very concrete implications about how our socio-economic system interacts with the
earth’s natural system. Obviously things are evolving; the mindset of the middle-ages is
different from the one of the 20th century, and even within our lifetime there has been
increased recognition of the importance of a different attitude towards natural resource use.
Moreover, there is no single “business as usual” in the world today, but rather a range of
approaches to natural resource management with varying degrees of environmental and
social sustainability. For that reason, we identify here the three aspects of our current socioeconomic system that we consider to be fundamental obstacles for achieving inclusiveness
and sustainability. Growth will continue along its business as usual path if
1) natural resource stocks are depleted faster than they can regenerated or substituted;
2) the regulating function of ecosystems is increasingly pushed towards a critical limit;
and
3) the benefits and opportunities of growth continue to systematically exclude large parts
of the population.
The first two refer to environmental sustainability, and the third to social inclusiveness; we
elaborate on each of these below.
First, business as usual growth involves using stocks of natural resources at a rate that far
exceeds the rate of natural (biological or geological) replenishment, or our ability to replace
them with technology. The first case refers to renewable resources such as cropland, timber,
soil or fishes. The exploitation of these resources beyond their natural replacement rates has
led to land degradation, desertification, soil erosion, depletion of ground water and the
diminishment of fisheries worldwide. The second case included resources such as oil and
minerals, which are replaced in geologic times and are thus, for human purposes, nonrenewable. Their exploitation inevitably leads to their depletion, but we are using them much
faster than our technology is able to come up with a replacement, or with adequate recycling
mechanisms.
The second feature of natural resource management under business as usual growth
involves not stocks of resources, but rather our reliance on sinks and other complex
regulating functions performed by ecosystems. Even though our understanding of these
systems is far from complete, we know with a high degree of certainty that we are
demanding too much from several life-supporting systems—perhaps more than they can
support without collapsing. Deforestation, for example, leads not only to the loss of timber
and other physical resources, but also alters the functioning of the ecosystem and disrupts
the hydrological cycle, local climate, as well as pollination and disease patterns in nearby
croplands. Furthermore, the associated loss of biodiversity—which has proceeded in the
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course of human history at unprecedented rates—deprives the system from necessary
resilience mechanisms. The intensive use of nitrogen and phosphorus-based fertilizers for
agriculture is yet another case of growth that has far outstripped the ability of natural system
to absorb and recycle human waste.
Obviously climate change related to global warming is one of the most serious and
potentially destructive consequences of our disruption of natural life-supporting systems.
Fundamentally, global warming occurs because we have overwhelmed the ability of the
atmosphere, oceans, soil and forests –the major natural sinks—to absorb carbon dioxide and
other greenhouse gases. The natural carbon cycle has been disrupted by the unearthing of
vast quantities of this element which were stored underground as hydrocarbons, and their
subsequent release into the air after combustion. Our reliance on coal and petroleum
underscores the key problems of business as usual growth: while fossil fuels have
undoubtedly contributed to unprecedented levels of growth and human wellbeing, the shortterm and quick-gain thinking has set us in a truly dangerous path.
A third characteristic of our prevailing growth model is that, despite immense improvements
in the standards of living across the world, an unacceptably large number of human beings
has been left behind. That growth is important for development is undeniable: only in the last
couple of decades, almost a billion people, most of them in Asia, have risen out of deep
poverty. But the situation remains dire for more than a billion more (ADB 2007). As we shall
discuss further in chapter 3, the fact that there is so much human need in the midst of so
much wealth is not only a moral tragedy, but also a hindrance to the economy. Whether
capitalism itself promotes inequality or not is still a matter of contention. In any case, growth
under business as usual conditions—that is, when the benefits of growth do not reflect
people’s efforts but rather people’s circumstances—threatens to push the limits of our socioeconomic system much in the same way as it does our physical environment.

In sum, the trouble with business as usual is that it put us very close to transgressing
dangerous tipping points. If we continue to realize the potential of land, water and energy for
growth as we have until now, our society will have less and less of what Rockström and
colleagues (2009) refer to as a “safe operating space”. At the outset of this chapter we
argued that natural resources should be seen in two complementary but different senses. On
the one hand, resources are materials, literally the building blocks of our economy and
society. On the other hand, resources should be understood as parts of complex systems on
whose regulating functions our very lives depend.
Our way of life is depleting natural resources in these two senses. The increased scarcity of
material resources driven by unprecedented levels of consumption will likely drive prices up
and exacerbate the deprivation of those who lack economic means. Technology—in the form
of greater efficiency and productivity—may offer possibilities for substitution, but even these
could come up short. There is, however, no possible substitution for natural systems of
absorption, recycling and regulation. We are only beginning to understand how these
systems work; as we will see in the following chapter, our knowledge suggests that decided
and timely action is necessary to avoid irreversible and potentially catastrophic shifts in their
structure and function. Continued growth along the path of business as usual stymies our
ability to take the required changes.
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Chapter 3.
A transformation towards Inclusive and
Sustainable Growth
In the previous chapter, we saw that natural resources—and in particular the linkages
between water, energy and land—can potentially be vast sources of wealth for developing
countries. However, the realization of this potential within what we have called the “business
as usual” path is likely to compromise the wellbeing of present and future generations of
people.
In this chapter we argue for the need of a transformation towards inclusive and sustainable
growth. What does this mean? We have described “business as usual” as a set of
institutions, policies and values that shape our social and economic system. The
transformation towards inclusive and sustainable growth implies a broad change in those
institutions, policies and values, rather than a set of pre-established targets or outcomes.
In the following pages, we argue that inclusive and sustainable growth can be considered as
a set of core principles that guide the design of policy, markets, and individual human
behavior. What the actual policies, markets and behaviors look like in different countries and
at different times will be shaped by specific socioeconomic contexts, governance
configurations, and environmental situations. There is no “ideal” level of social equality, and
no objectively preferred number of species of reptilians in the world. But a change in our
institutions, policies and values should help us make better decisions about income
distribution and biodiversity.
By way of comparison, talking about a transformation towards inclusive and sustainable
growth is akin to speaking about a transformation towards a more democratic society. Rather
than an objective endpoint, “democratization” refers to a process in which societies are
guided by the principle that all voices should count equally. Democracy, however, looks very
differently in different places.
“Transformation towards Inclusive and sustainable growth” is actually shorthand for a
complex concept. What is it that needs to be transformed? By what metric should we assess
growth, sustainability and inclusivity? How to balance these three objectives? Does inclusive
and sustainable growth involve a set of specific outcomes, and if so, what do these look like?
Much of this chapter—and indeed much of the ERD—is devoted to answering these
questions. We are, however, already in a position to offer the essential principles:


Economic growth principles:
o Growth should increases the standards of living over time;
o The returns to investment should be greater than the costs of financing that
investment;
o Growth should respond to specific institutional, geographical and historical
contexts.



Sustainability principles:
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o

o

o

o
o



The usage rate of renewable resources should not exceed their regeneration
rate, and the rates of pollution emissions should not exceed the full
assimilative capacity of the environment.
Non-renewable resources should only be used to the extent to which a
physically and functionally equivalent substitute is developed in the form of
renewable resources or the extent to which the resource use productivity is
increased.
The timeframe of the anthropogenic impact on the environment must roughly
correspond with the time it takes for environmentally relevant natural
processes to react to this impact.
Dangers and unjustifiable risks to human health that result from anthropogenic
activities must be avoided.
The pressure on natural life-support functions should avoid the transgression
of critical boundaries which could lead to catastrophic changes in climate and
other key systems.

Inclusiveness principles:
o People should have equal opportunities to access to resources and markets,
as well as to productive employment opportunities.
o There should be a non-discriminatory regulatory business environment for
individuals and enterprises;
o Social protection systems for disadvantaged and vulnerable segments of
society should be strengthened with a view to enhancing their resilience
capacity and facilitating their effective participation in economic wealth
creation; and
o Growth should have an inclusive outcome whereby the poor benefit from the
wealth created.

The transformation towards inclusive and sustainable growth is by no means easy. Although
we have offered a very broad definition, perhaps the biggest challenge will be to agree on
what it actually is, and particularly on the relative importance of growth, sustainability and
inclusiveness. The drivers of business as usual growth—the pursuit of short-term, relatively
low-cost gains—are powerful and will continue to be so in the future. In addition, our
investments in infrastructure and information have put our economic system, and indeed our
very way of living, on a path that will be very costly to leave, even if we know that an
alternative path is better. This change will only come from a new social contract and a new
set of incentives that steer the market in a different direction. The question of governance, in
short, is crucial to understanding the challenges and opportunities of this transformation.
Relative to a more inclusive and sustainable path, business as usual growth is cheap, and
this makes it all the more attractive for impoverished developing countries. Poor nations need
to realize the potential value of their natural resources, and might rightly question any limits
to their right to do so. Two different answers may be offered to such questions. First, there is,
and should be ecological space for developing countries to continue to rely on these natural
“subsidies”. However, the rents derived from business as usual growth should be reinvested
in more sustainable and inclusive options. Second, inclusive and sustainable growth only
makes sense if it is a global objective. Wealthy nations, and particularly the European Union,
have a responsibility to reduce their environmental impact to allow for a period of less
sustainable growth in developing countries. Moreover, industrialized nations must help
finance the transformation towards inclusive and sustainable growth in the developing world.
While we have focused on the limits, inclusive and sustainable growth is also, and
fundamentally, about new opportunities. Until now our discussion has centered on the natural
and social boundaries within which the new growth paradigm should move. But a shift
towards a more sustainable and inclusive model depends crucially on innovation. The
transformation towards what the World Bank and other multilateral organizations call a green
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economy involves exploiting previously overlooked possibilities. Renewable energy, which
will be the center of Chapter 7, and avoided deforestation schemes, which we will discuss in
Chapter 5, and two good examples of new opportunities opened by inclusive and sustainable
growth. The fact that important markets already exist for these two indicates that inclusive
and sustainable growth is not an entirely new path, but one that we are already treading.
The remainder of this chapter proceeds as follows: In the following section, we offer a
detailed discussion of the meaning and scope of inclusive and sustainable growth—and its
components. In the last and final section, we lay out the key elements to consider in
achieving a transformation to inclusive and sustainable growth, opening the way for the
elaboration of this topic in subsequent chapters.

What does ISG look like?
The transformation of our economic system towards inclusive and sustainable growth is
necessary, but defining what inclusive and sustainable growth actually means is very difficult.
To begin with, each of the individual concepts is a matter of contention. There is
considerable controversy about how much growth is necessary, how to achieve it, and how
to measure it. Sustainability is also a contested notion. Most people would agree that it is
good and necessary, but there are significant debates about what it actually means, both
conceptually and in practice. Something similar happens with inclusiveness. While few would
deny that inclusiveness is desirable, there is no consensus concerning what an ideal level of
inclusiveness would be, or what is an appropriate way to bring it about.
A second, even more complicated problem, is how these three issues interact with each
other. Can there be inclusive growth without sustainability? Can growth be environmentally
sustainable and socially exclusive at the same time? In chapter 2 above we described the
emerging context for natural resource management: increased pressure for natural
resources, new and complex interconnections among resources and their uses, and a much
narrower space for maneuver due to the need to avoid critical thresholds. The need to
understand and make the tradeoffs between the objectives of growth, inclusiveness and
sustainability visible becomes crucial. The ERD 2012 offers no answer as to the ideal
resolution of these tradeoffs. Instead, our intention is to contribute to the debate by make the
choices—and their consequences—visible for decision-makers and the general public. Our
contention—as we shall explore in greater detail in subsequent chapters—is that the new
context of natural resource management (including the salience of the WEL nexus) is that we
must shift our thinking from maximization towards optimization of outcomes.

In this section we explore these questions to try to get a sense of what inclusive and
sustainable growth might look like, and how it could be measured. We begin by analyzing
each of the three components separately, looking at the different definitions, as well as
examining the debates about growth, environmental sustainability and inclusiveness. We
then bring these concepts together and discuss the challenges and opportunities offered by
an approach to natural resource management that necessarily entails (new) limits, but at the
same time opens new possibilities for development.

Growth
Economic growth is an essential part of development. Growth is about increasing the wealth
necessary to meet the basic preconditions of human wellbeing such as adequate food,
water, health, housing and infrastructure. The recent report of a World Bank commission on
growth summarizes some of the key aspects of economic growth:
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“Growth is not an end in itself. But it makes it possible to achieve other
important objectives of individuals and societies. It can spare people en
masse from poverty and drudgery. Nothing else ever has. It also creates
the resources to support health care, education, and the other Millennium
Development Goals to which the world has committed itself. In short, we
take the view that growth is a necessary, if not sufficient, condition for
broader development, enlarging the scope for individuals to be productive
and creative” (World Bank Commission on Growth and Development.
2008, p.1).
Despite the importance of economic growth, there is a wide consensus that a high level o
income is necessary, but not always sufficient, to ensure human well-being. Modern
definitions of development are not focused narrowly on income, but instead on the view that
development should entail the possibility to realize the full range of human capabilities (Sen,
1985). This is why non-income dimensions such as education, health, gender equality and
freedom of expression are increasingly important aspects of assessing human well-being. As
stated in the World Bank definition quoted above, growth may provide the material bases that
enable the other dimensions, but it does not replace them.
There is considerable debate about how much growth is actually needed. While it is
undeniable that poor countries need at least enough growth to improve living conditions
above an acceptable standards, in recent years the idea that rich countries may not even
need more growth anymore is gaining some traction (Victor 2010). As we will see, proposals
for a so-called “steady state” economy are not only based on sustainability concerns, but
also on the fact that the relentless pursuit of economic growth may not be conducive to
happiness.
The distinction between growth concerns in wealthy economies and developing countries
raises the following question: is economic growth the same as economic development?
Growth has very different characteristics depending on where it happens. In modern
economics, the concept of economic growth refers mainly to the balanced or sustained
growth that is found in today’s developed economies. But what happens in developing
countries is different: it is rather about the structural transformations—in institutions,
infrastructure, and the productive apparatus—that make sustained growth possible
(Acemoglu 2009). The ERD 2012 is concerned precisely with this transformative process,
which can be better described as “catch-up growth” (World Bank Commission on Growth and
Development. 2008).
Finally, the question of economic growth is intricately related to the problem of how to
measure it. This lends a great importance to the measurement, because in practice growth is
our measure of it. The most common measure of a country’s growth is the rate of change of
the Gross Domestic Product, the sum total of a country’s economic output. As we shall is see
in more detail in the following section, there is considerable debate about what exactly
counts as growth. Most of our current accounting systems either disregard or underappreciate the hidden social and environmental costs of economic growth. This requires that
we work towards a new definition of “growth”, one that encompasses aspects of sustainability
and inclusiveness when measuring the way and the rate in which GDP changes.

Sustainability
Sustainability is what allows economic growth to stay within the physical guardrails that make
human life possible. Below we will see that there are different conceptual and practical
approaches to achieving this objective, but there is in fact a remarkably growing consensus
from the scientific community, international organizations (including the European
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Commission), governments and business leaders about the imperative to stay within the
limits of the earth’s natural system. What those limits are, and how to avoid transgressing
them is, however, a hugely complicated methodological and political question.
Any definition of sustainability involves making subjective judgments about what we want to
sustain and why. Sustainable or green growth is often portrayed as one that is “good for the
environment”. But are we really interested in sustaining the environment for its own sake, or
only because it is useful for human beings? If we accept a definition of sustainability as
“meeting human needs in a socially just manner without depriving ecosystems of their health”
(Vucetich & Nelson 2010, p.539), then we have to make very difficult judgments about how to
balance human needs and the needs of the ecosystems. A possible—and very common—
view of sustainability is that nature has an intrinsic value and it is for this reason, and not
because it meets human needs, that it warrants sustaining.
Natural capital
Another widely used approach to the issue of sustainability is based on the idea of natural
capital. This view assumes that, regardless of whether nature has intrinsic value or not,
society will pay more attention to the environment if its value to humans is made explicit.
Earlier we identified two key features of business as usual growth: the pursuit of short-term
returns, and the notion that natural resources come for free. Since these are entrenched in
market mentality, then the solution is to put nature in a way that markets understand it: by
making the costs and benefits of using natural resources visible. Identifying—and valuating—
natural capital is one way to do it.
Natural capital is the value of all the assets that exist in the world that have not been
transformed or created by humans. Like the other forms of capital—manufactured (or
produced), human and social—natural capital has the property that it can create wealth. The
recognition of natural capital as a distinct form of capital is relatively recent, and is closely
related to the wider consensus about the need for a sustainable use of natural resources.
The conventional form of expressing the wealth in an economy, the Gross Domestic Product
(GDP) is based on produced goods and services measured in monetary terms, and does not
explicitly consider other forms of value (i.e. qualitative changes in goods, non-market goods
and services, non-material dimensions of prosperity and activities which reduce prosperity).
So, for example, if a country depletes vast quantities of forest and sells them as timber, this
will show up in the GDP as a positive item; the loss of value of the forest itself is not included
(World Bank 2011). This is why new forms of accounting, such as the one discussed by Luis
Carlos Jemio (2011) in a background paper for the ERD 2012, are an essential part of
ensuring that economic growth is sustainable.
The recognition that there is such a thing as natural capital does not mean that all natural
capital is equal. Humans rely on a very wide range of natural resources and functions to
satisfy their needs, both material and spiritual (Table 1). We use natural capital as a source
of physical inputs—from wood to diamonds—to our economic system. Nature also has value
as a sink that accepts and recycles the waste of our socio-economic metabolism. Natural
capital can also be conceived as the hugely complex system in which the biosphere, the
atmosphere and the oceans interact to create the very conditions that make life possible—a
relatively stable climate, oxygen to breathe and water to drink. Finally, nature has a very
important spiritual and cultural function that goes beyond its physical importance.

Table 1. The different forms of natural capital. (Based on Ekins 2003)
Type of function

Definition

Examples
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Source

Sink

Life support and regulation

“Amenity”

Provides physical inputs
to our economic
systems

Oil, fisheries, timber,
cropland, mineral ores,

Accepts and recycles
waste

Atmosphere, oceans,
forests, etc.

Creates the conditions
that allow life to exist

Climate control, hydrological
cycle, ozone layer,
biodiversity, soils

Provides aesthetic,
cultural, recreational
and other welfare
values

Beaches, parks, wilderness.

How much are all these functions performed by nature actually worth? Valuation of natural
capital is not a straightforward matter. A first complication is that its valuation is an exercise
in trying to predict the future rents that might be derived from current assets (World Bank
2011). Second, we have a fairly good idea about the value of those natural resources that
are traded as commodities in the market—for example fossil fuels, crops or timber. But our
knowledge of the hugely complex natural systems that perform sink and life-support
functions—to say nothing about their cultural meaning—is limited. As we shall see below,
schemes for the payment of ecosystem services are still in their infancy; this is due to a
combination of markets being underdeveloped or non-existent for those services, and the
lack of knowledge about how or what to price.
Despite these limitations, a systematic attempt to calculate the wealth embodied in different
dimensions of natural capital yields interesting results (Table 2). A recent World Bank
estimate of the value of natural capital worldwide shows the considerable wealth embodied in
natural resources (up to a third of total wealth in parts of the world). The study is also
significant because it begins to include the multiple dimensions of natural resources such as
non-timber forest resources (which include hunting, recreation and watershed protection) and
protected areas (including life-support systems and tourism).

Table 2. Estimates of total wealth of different forms of natural capital, in USD per
capita, 2005. (Source: World Bank, 2011)

Region

Subsoil
assets

Timber

East Asia
& Pacific

988

379

Nontimber
Protected
forest
areas
resources

60

268

Crop
land

2404

Natural
capital
Total
Pasture
as %
Natural
of
land
capital
Total
wealth
267

4365

21.7%
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Europe &
Central
Asia

9563

239

519

1241

2146

1624

15330

21.1%

Latin
America &
Caribbean

3597

1711

386

1120

4025

1225

12063

15.2%

Middle
East & N.
Africa

6842

56

29

155

1977

837

9895

34.1%

South
Asia

337

170

18

161

1288

663

2637

25.2%

SubSaharan
Africa

1530

248

207

179

1280

457

3901

28.1%

Weak and strong sustainability
Now that we have looked at natural capital, we can start to discuss what it would mean to
realize the potential of that capital in a sustainable way—in other words we can think what
sustainable growth is. An often cited definition of sustainability is included in the so-called
Brundtland report of 1987, which describes sustainable development in terms of our ability to
satisfy “the needs of the present without compromising the ability of the future to meet their
own needs” (WCED, 1987 p. 43). The emphasis of this and other similar definitions is on
future generations; this is often referred to as inter-generational fairness. We will address the
problem of intra-generational fairness below, when we discuss the relationship between
sustainability and inclusiveness,. The idea of natural capital is crucial to inter-generational
fairness because it allows us to quantify how much we are using—and how much natural
capital we are endowing to future generations.
One approach to sustainability—referred to as “weak sustainability”—is based on the idea
that our legacy for future generations must be at least an equal amount of total capital,
regardless of the type, than what we have today. It assumes, in short, that one sort of capital
can be replaced by another, and that the depletion of natural capital is sustainable only if the
profits are reinvested in other types of capital. The notion of reinvesting the rents from natural
resources to increase human and productive capital was first formalized in economic terms
by Hartwick (1977), and it applies primarily to non-renewable natural resources. For
example, a country can exploit its rich mineral endowments sustainably if it invests the rents
generated by their exploitation in education or basic infrastructure.
Weak sustainability makes a rather optimistic assumption about the power of technology and
human-made capital to substitute natural processes. Some of that optimism is no doubt
warranted. Throughout history, humans have been remarkably good at using technological
change to overcome resource limits by substituting raw materials for others (Dietz &
Neumayer 2007). Moreover, technology has allowed us to make an increasingly efficient use
of materials and energy, which is evident in the relative de-materialization of the economy
(UNEP 2011). The possibilities of technology, however, run into two main obstacles. First, it
is much easier to substitute natural resources that are used as raw inputs than it is to
substitute those that perform sink or regulating functions. These systems—like the climate—
are so complex and operate at such large scales that technology is unlikely to ever be able to
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offer a replacement. Second, the gains from increased efficiency are often offset by the
rebound effects that we described in chapter 2.
The limited possibilities to substitute between the different types of capital underscore the
concept of “strong” sustainability. Simply put, strong sustainability is the recognition that
some forms of natural capital cannot be replaced. This critical natural capital has three key
features: 1) it cannot be substituted by any other form of natural or manufactured capital, 2)
its loss would be irreversible, and 3) its loss would risk or entail extremely large costs (Ekins
2003). However limited our knowledge of the highly complex dynamics of natural systems,
ecosystem functions such as waste absorption and recycling, climate and temperature
control, water purification and soil fertility all are likely to be critical forms of natural capital.

Tipping points and sustainability boundaries
Recognizing these critical—irreplaceable—functions of natural capital compels us to think
very carefully about how to sustain them. We know that ecosystems are resilient—that is,
that they can adjust and respond to disturbances without fundamentally changing—because
we depend on their resilience to exist. There is, however, a limit to this resilience: if we push
the regulating ability of natural systems beyond a tipping point, we might irrevocably disrupt
their ability to perform critical life-supporting functions (Figure 1). The idea of a tipping point,
also known as a critical threshold, comes from the observation that complex systems—both
social and natural—often change abruptly rather than gradually (Scheffer & Carpenter 2003).
It is intuitive to think that small disturbances lead to small changes. In fact, small changes
accumulate almost unnoticed until the system snaps and changes drastically, almost with no
warning (Scheffer, Bascompte, et al. 2009). Moreover, this non-linear response to
disturbances means that drastic changes of these nature are often irreversible.

Figure 1. Illustration of rapid shifts in systems (graphs c and d) due to the
transgression of tipping points (F2). Source: (Scheffer et al. 2003)
It is very possible that the earth’s climate, as well as many other life-supporting natural
systems, is prone to change in this rapid way. The evidence from the geologic record shows
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that abrupt, rapid changes in the earth’s temperature and other key geological cycles are the
norm rather than the exception (Scheffer & Carpenter 2003). One of the dangers of global
warming is that, although the accumulation of excess greenhouse gases in the atmosphere
is gradual, the response of the system might not: the disruption key energy and mass flows
around the earth might lead to catastrophic, rather than gradual changes (Rockström et al.
2009).
The possibility of sudden and irrevocable changes to the natural systems that our very lives
depend on requires that we refrain from crossing their critical thresholds or tipping points.
Society needs to define the boundaries of a safe “room for maneuvering”; staying within
those boundaries or physical guardrails is the only way that economic growth will be truly
sustainable. We have probably already crossed some of these boundaries (Figure 2): the
extent of loss of biodiversity and the disruption of the natural nitrogen cycle may have
irreversible consequences (Rockström et al. 2009). Others boundaries, such as climate
change, ocean acidification or the phosphorus cycle have probably not yet been crossed, but
time is of the essence (WBGU, 2011).

Figure 2. Schematic representation of the nine planetary boundaries. Source:
(Rockström et al. 2009)

Climate change as a result of global warming is by far the most extensively studied of these
planetary boundaries, and the assessment of likely tipping points and safe guardrails is
particularly well developed (IPCC 2007). Based on extensive computer modeling, scientists
have a fairly good idea of what would happen to the global climatic system if the average
planetary temperature were to increase by any number of degrees, and how much CO2
emissions would drive such a change. In Copenhagen, nations from around the world agreed
that a 2 degree shift would probably maintain the earth’s system within relatively normal
conditions, but that anything beyond that target could potentially result in catastrophic
change. Regardless of the adequacy of this target—or the feasibility that it will be met—such
a concrete boundary establishes a fixed amount of CO2 that we are “allowed” to emit within a
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certain period of time. This is the carbon “space” within which we should move if we want to
avoid transgressing the agreed on targets.
The process of selecting such types of targets highlights the fact that the process of defining
boundaries, although informed by science, is ultimately a matter of subjective human choice
(Rockström & Karlberg 2010). What do we mean by “acceptable” conditions for human life? It
depends on our idea of a suitable living situation, and on how much risk we are willing to
take. The first part may seem obvious, but there are some very important assumptions. Our
species originated about 200,000 years ago, but humans really began to flourish about
15,000 years ago, after the end of the last ice age. It is in this period of relatively stable, mild
and comfortable climate—referred to as the Anthopocene—that we have built our entire
civilization. Our assumption is that we would like the environment to feel and look more or
less like what it does today. The chaos engendered by even slight variations away from
typical conditions, such as recent unusually snowy winters in parts of Europe, show how illprepared we are to cope with change.
Risk perception is another factor that can influence boundary-setting. However precise
scientific estimates may be, there is still a great deal of uncertainty about the behaviour of
complex systems like the earth’s climate, so science can offer no more than guidance.
Determining a “safe operating space” involves political decisions about how much risk we are
willing to take as a society (Rockström et al. 2009). As we will see below, this difficult
question is very closely related to inclusiveness, because it has to do with who takes
responsibility for the effects of transgressing these boundaries, and, more importantly, who
bears the costs.
The basic notion that sustainable growth is about keeping within a set of physical
boundaries, which is central to the ERD 2012, is acknowledged in one way or another by all
major development organizations. The World Bank (2011-concept note) is preparing a report
on “Green growth”, a theme also developed in recent years by the OECD (OECD 2011). The
European Commission’s emphasis on sustainable growth, central to it’s recent green paper
(EC, 2010), has played an important role in spurring the ERD 2012. These various
approaches recognize that natural resource management for growth must avoid the
disruption of key life-support systems—and this explains their focus on climate change.

From global to local sustainability
Up until now, our emphasis has been on what we might call “global sustainability”; but
sustainable growth is, for the most part, a problem of societies at the national and subnational level. What is the relationship between these global physical guardrails and
development at smaller scales? The short answer is that there are rarely any sustainability
issues that are wholly local or wholly global. The pressures and outcomes operate at several,
often overlapping scales. The ERD 2012 takes an integrated perspective on natural resource
management. As will become evident in the following chapters, what appear to be local
sustainability issues—say, for example, ground water depletion—are to some extent driven
by global land, food and energy markets that have very little to do with local conditions.
Financial and investment flows that have an indirect impact on local prices and availability of
resources may be thought of as economic connections.
There is also a very high likelihood that local environmental problems are physically
connected with processes at larger scales, and so the effect ends up going beyond the local
level. In this sense, there is no truly “local” sustainability issue, but rather all of the problems
are everybody’s problems. In this sense a common, large-scale view is almost always
appropriate. Consider, for example, deforestation at a local level. This might seem an issue
to be resolved by the local community (and to a large extent it is), but deforestation at a small
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scale starts to add up in terms of species loss, changing the hydrological cycle, and these
add up to larger and larger alterations of life-support systems globally.
A more concrete way of considering the idea of sustainability boundaries is by examining the
environmental implications of realizing the growth potential the WEL nexus—the main focus
of the ERD 2012. Table 4 summarizes some of the sustainability implications that will be
further discussed in subsequent chapters. Growth based on land and water resources—and
their crucial intersection with renewable energy—will potentially affect several critical natural
capital functions, including climate, nutrient cycling, and biodiversity.
Table 3. Sustainability issues involved in the realization of potential growth of land
and water resources
Source of growth

Agriculture for food
production

Agriculture for bio-crop
production

Sustainability issues
Nutrient loading to land and water; land use change
(i.e. deforestation to expand agricultural frontier);
ground water depletion; methane emissions by
livestock
Potential perverse carbon effects (releases more
carbon than fossil fuels); fertilizer use; land use change
(deforestation)

Forestry

Loss of biodiversity; land use change (loss of sink
capacity, carbon emissions); shifts in hydrological cycle;
potential effect on climate regulation (if at large-scale)

Avoided deforestation /
habitat conservation

Potential for loss of biodiversity or ecological resilience
if not done properly

Hydropower generation

Land use change (deforestation, loss of cropland);
water depletion; effects on sedimentation rates,
eutrophication of water bodies.

Rents from selling or
leasing land and water
use rights

None in principle (depends on the use)

The setting of sustainability targets highlights the complex layers of governance problems
involving different actors and operating at multiple scales. Global thresholds will always have
a local component; local sustainability targets will vary depending on a country’s particular
resource endowment, economic outlook, socio-political situation, and international
relationships. For example, nutrient loading (in other words fertilizer use) can be thought of
as a relatively local environmental target. Individual farmers may have incentives to use as
much fertilizer as possible to boost their production, but the resulting water eutrophication
can have rather immediate adverse consequences for the entire community. The setting of
limits to fertilizer use will require balancing farmer’s needs to produce more with the negative
environmental consequences of nutrient loading, and this process is likely to focus on
relatively small regions. The setting of carbon emissions targets as a result of deforestation,
by contrast, is likely to involve the national and international levels of governance institutions.
Even though the emissions are punctual—that is, they happen at the very specific location
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where the trees are felled or decomposed—the cumulative effect of all punctual emissions
will be felt noticeably by the global population, so a target must be set and enforced by a
government authority at a larger scale.
What are the regulations, market incentives and political processes that lead to sustainable
growth? This is a question that will be addressed below and in later chapters of the ERD
2012. Based on the notion of critical natural capital and of physical boundaries, sustainable
growth will surely involve a more accurate and realistic valuation of the costs and benefits of
using natural resources. Schemes for paying for ecosystem services might be one such
solution; ultimately, the “perceived tradeoffs between economic growth and environmental
protection are attenuated when new measures that better capture well-being are used
alongside GDP to measure progress” (OECD 2011, p.21).

Inclusiveness
If sustainability is about the well-being of future generations, inclusiveness is about concern
with current generations of human beings that do not participate in the wealth of the world.
As we shall see, there are considerable differences of opinion as to the meaning, importance
and definition of inclusiveness. One of the key questions is whether inclusiveness is an end
in itself, or rather a means to achieve an ulterior end. As we shall see, inclusiveness requires
attention to both. Recent evidence suggests that more equitable societies tend to perform
better than unequal ones, and this underscores an intrinsic value of equity (Wilkinson &
Pickett, 2009). But attaining greater equality does not justify any means: the route to
inclusiveness must be paved with equality of opportunities to develop the full range of human
capabilities. Inclusiveness, as a matter of human dignity and equality of opportunity, is
important in itself; but inequality also matters for growth because it represents wasted human
potential.

Inclusiveness and inequality
Inclusiveness is based on the idea of inequality, but it is distinct from it. Conventional
measurements of inequality, such as the GINI coefficient, measure the relative allotment of a
particular attribute across the different percentiles of the population. Being a relative
measure, the GINI coefficient describes the distribution of the attributes only, but says
nothing about the amount of attributes that are distributed (World Bank 2006). For example,
the GINI coefficient of income distribution of a given country could be very low (meaning very
equal), but the economy itself could be extremely poor. This might mean that most people
are poor, but that they are equally poor.
Inclusiveness takes a more absolute view. The distribution of wealth is important, but it is not
the only important aspect: the amount of wealth actually held by different people—in other
words, the level of poverty—is crucial too. Inclusiveness need not be limited to income
inequalities, but can include non-income aspects of well-being too. Inequality in the access to
education or health (two other components of the UNDP’s human development index) is
likely to have big implications for human development more generally, and even for growth
(i.e. a poorly educated and unhealthy population will not be as productive as a healthy, welleducated one). For example, India and Pakistan do not have high income inequality rates
compared to other Asian nations, but the distribution of health problems like infant mortality is
highly skewed towards the poor (Ali 2007). Other important non-income inequalities, which
are of particular interest to the ERD 2012, include access to land and water.

Chapter 2-3
The case for Inclusive growth
The idea of inclusive growth has come with the reckoning that Asia’s recent economic
success has deepened inequality in the region. The term was introduced by a panel of
experts advising the Asian Development Bank to suggest that the opportunities created by
continued growth should be available to all, and especially to the poor. While growth has
been very high in Asia, and this has lifted millions out of poverty, inequality is also increasing.
For example, between 1990 and the mid 2000s all but a handful of Asian countries increased
their GINI coefficient, and notably in China the increment was among the highest (over 5
percentage points) (ADB, 2007). The basis of this increasing inequality is not that the rich are
getting richer and the poor are getting poorer, but rather that the rich are getting richer much
faster than the poor (Ali, 2007).
The relationship between growth and inequality remains somewhat controversial. That there
is even a controversy is significant, given that for many decades the prevailing paradigm was
that growth would create wealth, and wealth would then find its way across society. Whether
this shift of thinking signals the end of “trickle-down” economics is too early to tell, but it
certainly indicates that blind faith in the virtues of the market is waning.
One approach to the growth and inequality question can be synthesized as the “first grow,
then distribute” paradigm. Its assumption is that the rich need to get richer first, so that they
“pull” the economy through investment and consumption (Kandur 2005). In early
development economics, the view of Arthur Lewis was that inequality would increase in
developing countries as they started to grow (and that this was, in fact, a perverse but
necessary condition for growth), but that subsequently income distribution would become
more even. This relationship is embodied in the famous Kuznets inverted U-shaped curve,
which shows inequality first increasing, then leveling off, and finally decreasing in relation to
income. The problem with this view is that it has very little empirical support (Ali, 2007).
In fact, the evidence suggests that greater equality can lead to greater growth. The
economies of the so-called East Asian “Tigers” such as Korea or Taiwan grew very quickly
with no noticeable increase of inequality during their period of fastest growth. Even though it
is difficult to establish causal relationships, the evidence indicates that a very highly skewed
distribution of assets and opportunities actually constraints growth. Easterly’s cross-national
study of middle classes has suggested that societies that are polarized along income or
ethnic lines tend to grow far less than those with higher equality (Easterly 2001). Inequality
can trigger a vicious cycle in which the rich—because of their greater initial endowment of
assets and opportunities—are able to accumulate more and more assets and opportunities,
becoming progressively richer. This vicious cycle can be further strengthened by the fact that
elites also progressively accumulate political power that they can use to their advantage.
Such a situation can become untenable and may ultimately result in civil conflict or violence
(Ali, 2007).

Means or end? Inclusiveness as opportunity and outcome
As discussed above, one of the most often discussed questions is whether inclusiveness is
an objective in itself, or whether it is a means through which some other objective is pursued.
It appears like both are important. In recent research and policy, the debate about
inclusiveness has shifted towards the idea of equality of opportunities rather than equality of
outcomes. From this point of view, inclusiveness is important in itself, because all humans
have the same rights to all opportunities. From a more instrumental point of view,
inclusiveness is a means of achieving greater growth (Ali, 2007); disparities are wasted
human potential and “missed development opportunities” (World Bank, 2006).
The distinction between inequality of opportunities and inequality of outcomes is a key part of
the definition of inclusiveness. The former, which are derived from “pre-existing conditions”
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such as race, gender, or income group, are wholly unacceptable. The latter reflect a
combination of these circumstances and one’s personal efforts (World Bank, 2006). In the
ideal situation in which there was no inequality of opportunities, the inequalities in outcomes
would only reflect differences in personal efforts.
Recent conceptualizations of inclusive growth take it a step further and attempt to consider
both the process and the outcome. In this view, inclusive growth has three pillars: the first is
the creation of economic opportunities; the second is ensuring that there is equal access to
those opportunities; and the third is the creation of a social safety net for those who are left
out, with the idea to give them the minimum elements to participate (Ali, 2007). Using a
similar approach, Klasen (2010) argues that inclusive growth should, on the one hand, be
defined as a non-discriminatory process that “allows participation and contribution by all
members of society”, especially those who are at a disadvantage to do so. On the other
hand, as an outcome, growth could be defined as inclusive if it reduces inequality in
education, health and other non-income dimensions of well-being, particularly among
disadvantaged groups. This last aspect is very closely related to Ali and Son’s (2007) view
that inclusive growth should, above all, entail more and more evenly distributed social
opportunities.
Such definitions may be conceptually sound, but how to actually go about determining how
inclusive growth is? Standard measurements like the GINI coefficient will continue to provide
an easily comparable, if limited, picture. More nuanced approaches that focus on processes
(opportunities) rather than outcomes might be produce better indicators, but they are much
harder to measure. Opportunities are potentials, and potentials are harder to measure than
actuals. Ali (2007) proposes that this can be done in a straightforward way by measuring the
different components of inclusiveness such as employment, access to education or access to
health. Using the idea of social opportunities described above, Ali and Son (2007) introduce
the idea of using a social opportunities curve. The shape and position of this curve would
indicate both what percentage of the population has access to key opportunities such as
health and education, and how evenly distributed this access is.
Another set of indicators would evaluate proposes a set of indicators that evaluate both the
process and the outcome (Klasen, 2010). Growth would be considered inclusive if it fulfills
both the “non-discriminatory” and the “disadvantage-reducing” aspects of its definition. In
practice, this would mean that an indicator of inclusive growth would examine a) income per
capita; b) income growth rates of the disadvantaged population in relation to that of nondisadvantaged population, which would indicate whether the latter have been able to
participate in growth at least proportionately; and c) the status of non-income attributes such
as education, health and access to communication in the disadvantaged population, a
measure of the extent to which growth reduced this disadvantage.
The challenges of evaluating inclusive growth using such a comprehensive indicator are
considerable. First, it is necessary to define what the “disadvantaged” population is,
according to a number of criteria which can include race, gender, ethnicity, region, or—a
more commonly used criteria—income. Second, such an indicator would require very specific
micro data about employment, income and other non-income measurements of well-being.

Assessing inclusiveness in WEL nexus linkages
We can take now the discussion about inclusive growth to the context of the linkages
between water, energy and land, which is the focus of the ERD 2012. Table 4 below shows
some of these possible inclusiveness implications of realizing the productive potential of
water, land, energy and their linkages looking through the different sources of growth that we
have examined throughout this chapter.
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Table 4. Inclusiveness issues involved in the realization of potential growth of land
and water resources

Source of growth

Inclusiveness issues

Agriculture for food
production

Land property conflicts; opportunities for small‐
holders; rural to urban migration

Agriculture for bio‐
crop production

Displacement of food crops (increases food prices,
reduces food security); land property; opportunities for
small‐holders; rural to urban migration

Forestry

Displacement of indigenous people; loss of livelihoods
(sustainable forestry might be to expensive)

Avoided deforestation
/ habitat conservation

Loss of livelihoods for indigenous people (forest
dwellers); potential loss of food production might rise
prices

Hydropower
generation

Population displacement; potential loss of agricultural
land might affect food production (higher prices)

Rents from selling or
leasing land and
water use rights

Population displacement; loss of livelihoods for local
and indigenous people; unequal rent distributions;
potential effect on food prices; conflicts over uses and
property rights

Owing to its rather loose definition, inclusiveness spans a wide range of issues. Some, like
potential threats to food security, refer squarely to income-related outcomes. Others, like the
loss of livelihoods due to displacement or conflict refer to more complex combinations of loss
of social opportunities and deterioration of material well-being. These are issue that we treat
with much greater detail in subsequent chapters of the ERD 2012.
In the previous section we considered the imperative of identifying physical critical thresholds
that should not be crossed in order to preserve the integrity of natural ecosystems. Can we
envision comparable social boundaries? Certainly extreme social inequalities may disrupt
social order and, eventually, break down the system. Human history is full of examples of
this. But the comparison with natural systems has a very important flaw. In social systems,
there is a moral—in addition to an instrumental—reason that compels us to address the
issue of inequality. In other words, there are ethical reasons why we could not support
extremely unequal systems, even if the elite had enough power to maintain social order
through coercive means,
In social systems, then, we could conceive of boundaries fundamentally as an ethical
problem. The coexistence of fabulous wealth with extreme poverty may become morally
prohibited much in the way that slavery or child labour are today. One need not look far back
into human history to find examples of behaviour—such as overt racial discrimination in the
United States well into the second half of the 20th century—that today are almost impossible
to conceive of. In a study of the abandonment of appalling social conventions such as
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dueling in England, slavery in the Americas or foot binding in China, Appiah (2010) argues
that long-held moral rules tend to shift relatively quickly once the sense of honor is damaged
by them. These rapid changes in social norms and the existence of social “tipping points”
(Gladwell 2008; Scheffer, Bascompte, et al. 2009) mirror similar natural processes that we
described in the previous section. The identification of these ethical tipping points may be,
perhaps, just as urgent.

The relationship between Inclusiveness, Sustainability and Growth
Ideally, inclusive and sustainable growth should lead to “triple win” situations; but in practice,
balancing the different dimensions of growth, inclusiveness and sustainability is likely to
involve difficult decisions about their tradeoffs. We have seen that, separately, defining these
three concepts poses considerable conceptual and practical challenges. Bringing them
together is as much a question of physical as it is of political possibilities. Below we explore
two sets of questions: the first is about the possibilities of growth that is both inclusive and
sustainable; the second is about the relationship between inclusiveness and sustainability.
The first basic question can be posed as follows: can growth be simultaneously inclusive and
sustainable? One possible answer is that it has to be; this assumes that there is no true
sustainability without inclusiveness, and no true inclusiveness without sustainability. This
view imposes a very tall order. A less stringent possibility recognizes that there are
necessarily tradeoffs between the three components. These tradeoffs can be informed by
scientific knowledge, but they are not resolved by examining relative merits in isolation.
These decisions are always embedded in socio-political contexts, and they reflect
relationships of power. Like other political questions, the choices in tradeoffs tend to be
motivated by shorter-term goals (for example, electoral cycles), whereas attention to
inclusiveness and sustainability requires a much longer-term perspective. If financial
considerations prime, as is often the case, then markets will tend to favor growth when the
tradeoff is presented, unless the incentive structure is transformed (Muradian et al., 2010).
Subsequent chapters of the ERD 2012 will explore such tradeoffs in greater detail.
The second question has to do with the relationship between inclusiveness and
sustainability. How are these two concepts related to each other? Are they mutually
interdependent, or is one a precondition for the other? This is essentially a question about
the possible complements, but also conflicts, between intra- and inter-generational equity
issues (Neumayer 2010).
The research suggests that inequality and lack of environmental sustainability often co-occur,
and that they are involved in a mutually reinforcing vicious cycle (Neumayer 2011). Let us
examine first how inequality might affect sustainability. This relationship is likely to be
determined by political, rather than by income inequality. In a highly unequal society, the
dominant elite will have a much firmer grip on the political process, thus benefiting from the
profits of unsustainable growth while the rest of the population suffers the bulk of the
negative effects (Boyce 2007). In addition, the typically lower educational levels of highly
unequal societies will prevent the emergence of civic movements to push for greater
environmental sustainability. Inequality also affects the position of poor people (or nations) in
negotiating tradeoffs between sustainability and economic objectives with more powerful
counterparts, most frequently to the detriment of the former (Muradian et al. 2010).
How, on the other hand, could lack of sustainability lead to less inclusiveness? The negative
effects of environmental problems tend to fall disproportionately on poor people, because the
rich have ways to mitigate these effects (think, for example, of how the rich have the option
of resettling, or building better or safer houses, of pay for extra amenities). This is also
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probably the case between countries: even though rich countries pollute more, they have the
means to offset the potential damages, but poorer countries are left to suffer the
consequences (Neumayer 2011). Unfortunately, the policies aimed at improving
environmental sustainability can also be disproportionately tough on the poor, and may even
increase inequality. The establishment of sustainability boundaries often takes the form of
increased costs, which are often shouldered by the poor (Fullerton 2011).
Finally, examining the conceptual and practical relationships between its three components
should lead us to a reflection of what inclusive and sustainable growth is for. The ultimate
objective is neither growth, nor sustainability, nor inclusiveness: it is human well-being.
Debates around tradeoffs can be reduced to technicalities, but the critical question of human
development should not. For example, in chapter 6 we will discuss the need for renewable
resources at length. Investing in non-fossil fuels is crucial in order to curtail climate change,
but producing the energy does not mean that it will reach those who most desperately need
it. Central to the ERD 2012 is the idea that inclusive and sustainable growth should ultimately
lead to improve human livelihoods and capabilities.

ISG is about both limits and opportunities
Until now we have talked about sustainability and inclusiveness mainly as an issue of limits
and boundaries. But this is a far too negative perspective. Staying with environmentally and
socially acceptable boundaries obviously imposes limits to what can be done, but it can open
many possibilities for innovation and economic gains. The notion of “greening” the economy
must mean a comprehensive transformation of all aspects of the economy, and not just
mitigation of its negative impacts. It has to do with the jobs that are created in order to design
and build more technologically sound and energy-efficient transport and infrastructure.
As we will see in chapter 6, the demand for renewable energy is increasing rapidly, and it is a
very dynamic sector. The “de-carbonization” of the economy, as it is often called, will require
a great deal of innovation, and will thus open up spaces that are yet to be filled. The World
Business Council for Sustainable Development—members of which include some of the
world’s largest corporations—has recently offered a vision in which sustainability is not an
afterthought used to appease demands for corporate responsibility. Instead, firms are taking
seriously the idea that putting sustainability at the core of their mission makes perfect
business sense (WBCSD, 2009). Chapter 10 of the ERD 2012 will explore this idea further.

Achieving a transformation towards Inclusive and Sustainable Growth
The complexity of defining the targets and processes
At the outset of this chapter, we defined the transformation towards inclusive and sustainable
growth as a broad change in institutions, policies and values, rather than a prescribed set of
targets. However, even if we conceive of ISG as a set of principles, operationalizing it will
involve the messy process of translating these principles into measurable targets at the
national and subnational levels. Any such process will involve value judgments, whether they
are explicit or implicit, and political dispute. Defining the targets and process for achieving
inclusive and sustainable growth requires grappling with complex questions such as how
much poverty is acceptable or how much environmental vulnerability we are willing to risk.
The ERD 2012 does not envision inclusive and sustainable growth as a policy recipe; our
intention, instead, is to make the tradeoffs visible and explicit.
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As we argued above, the idea of natural capital offers some promising ways to approach the
question of sustainability. Economists stress the need to resolve market imperfections—in
other words, the under- or non-valuation of the costs of using natural resources—that lead to
the transgression of environmental critical limits. Fixing the market imperfections is often
referred to as “getting the prices right”. The assumption is that markets fail because the price
signals do not fully account for the real costs and benefits of realizing the potential of natural
capital.
Schemes for the payment of ecosystem services have shown the promise and challenges of
market approaches. On the one hand, several concrete experiences with payments for
avoided deforestation have improved rural livelihoods and created significant sinks for
carbon (Muradian et al. 2010). However, for the most part, the markets for ecosystem
services fail to comply with the basic tenets of functioning markets: low transaction costs,
and a clearly identifiable commodity to be traded. The immense difficulties in
understanding—let alone measuring—complex ecological systems makes information very
costly, and even if the markets develop there is no assurance that the right costs and
benefits have been captured (Muradian et al. 2010).
While the focus of the ERD is on inclusive and sustainable growth, a growing number of
economists—including some very high profile ones like Jefferey Sachs—have been
suggesting that sustainability and inclusiveness can only be achieved without growth. The
basic idea behind this proposal is that prosperity and growth are two different things
(Jackson 2009). While growth might lead to prosperity, the relentless drive to grow might be
so destructive that it is against human well-being. Obviously a zero-growth or steady-state
economy would not be acceptable (or adequate) for developing countries, so this idea
applies to industrialized countries mostly (Rull 2010). A no-growth economy would rely on
increasing efficiency, absolute decoupling, and perhaps most importantly a societal shift in
the perception of prosperity (Jackson 2009). Despite it being a radical proposal, it has been
argued that a steady state economy would be fully compatible with a democratic capitalist
system (Lawn 2005).
Finally, our discussion of inclusive and sustainable growth has been based on the premise
that increasing population and wealth will result in relentless demand for natural resources.
However, achieving inclusiveness and sustainability is a many-pronged challenge that will
surely require a change in our paradigms of consumption. A growing body of research
suggests that responsible consumption in emerging economies is not only necessary, but
also possible (Auger et al. 2010; van Kempen et al. 2009; Goswami 2008).

The role of multiple stakeholders
Achieving this transformation to growth within the new environmental and social boundaries
requires the participation of all stakeholders. We will explore the roles and interactions of
different actors in the subsequent chapters of the ERD 2012. We have discussed the
importance of market mechanisms to achieve inclusive and sustainable growth. The success
of such mechanisms requires that the incentives steer the market in the desired direction. A
strong private sector is needed to respond to these incentives, as well as to identify new
growth opportunities, and innovate to realize the growth potential of natural resources within
the natural physical boundaries. As we have seen, leading firms within the private sector are
well into the process of putting social and environmental sustainability at the core of their
business (WCBSD 2009).
However, the setting of the boundaries, as well as removal of old incentives and the
establishment of new ones, in an eminently political process. This will require the
participation of a strong and vigilant civil society and, above all, decisive intervention by the
state. We will explore the complex policy problems in the third part of the ERD 2012. The
essential message is that inclusive and sustainable growth will require the mobilization of
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significant political will, as well as unprecedented levels of international coordination. These
are two processes in which Europe’s clout and principles will prove essential.

Chapter 2-3

References
Acemoglu, D., 2009. Introduction to modern economic growth, Princeton and Oxford:
Princeton University Press.
Ali, I., 2007. Inequality and the imperative for inclusive growth in Asia. Asian Development
Review, 24(2), p.1.
Ali, I. & Son, H.H., 2007. Measuring inclusive growth. Asian Development Review, 24(1),
p.11.
Appiah, A., 2010. The honor code : how moral revolutions happen 1st ed., New York: W.W.
Norton.
Auger, P. et al., 2010. The importance of social product attributes in consumer purchasing
decisions: A multi-country comparative study. International Business Review, 19(2),
pp.140-159.
Ayres, R.U., 2008. Sustainability economics: Where do we stand? Ecological Economics,
67(2), pp.281-310.
Boyce, J.K., 2007. Is inequality bad for the environment? Political Economy Research
Instititute, Working Paper Series, (135).
Carpenter, S. et al., 2001. From Metaphor to Measurement: Resilience of What to What?
Ecosystems, 4(8), pp.765-781.
Dickson-Hoyle, S. & Reenberg, A., 2009. The shrinking globe: Globalisation of food systems
and the changing geographies of livestock production. Geografisk Tidsskrift - Danish
Journal of Geography, 109(1), pp.105-112.
Dietz, S. & Neumayer, E., 2007. Weak and strong sustainability in the SEEA: Concepts and
measurement. Ecological Economics, 61(4), pp.617-626.
Easterly, W., 2001. The middle class consensus and economic development. Journal of
economic growth, 6(4), pp.317–335.
Ekins, P., 2003. A framework for the practical application of the concepts of critical natural
capital and strong sustainability. Ecological Economics, 44(2-3), pp.165-185.
Erb, K.-H. et al., 2009. Analyzing the global human appropriation of net primary production
— processes, trajectories, implications. An introduction. Ecological Economics, 69(2),
pp.250-259.
Evans, A., 2011. Resource scarcity, fair shares and development, WWF-UK/Oxfam
Discussion paper.
Foresight, 2011. The Future of Food and Farming, London: The Government Office for
Science.

Chapter 2-3
de Fraiture, C. et al., 2007. Looking ahead to 2050: scenarios of alternative investment
approaches. In D. Molden, ed. Water for food Water for life. A comprehensive
assessment of water management in agriculture. London: IWMI and Earthscan, pp.
91-145.
Fraunhofer ISI & IZT, 2009. Raw Materials for emerging technologies: the influence of
sector-specific feedstock demand on future raw materials consumption in materialintensive technologies, Stuttgart: Fraunhofer Institute for Systems and Innovation
Research.
Fullerton, D., 2011. Six Distributional Effects of Environmental Policy, National Bureau of
Economic Research.
Gerber, J.-F., 2011. Conflicts over industrial tree plantations in the South: Who, how and
why? Global Environmental Change, 21(1), pp.165-176.
Gladwell, M., 2008. The tipping point, Bismarck, N.D: Bismarck Public Library,.
Glassman, D. et al., 2011. The water-energy nexus: Adding water to the energy agenda, EBG
Capital, World Policy paper.
Goswami, P., 2008. Is the urban Indian consumer ready for clothing with eco-labels?
International Journal of Consumer Studies, 32(5), pp.438-446.
Hartwick, J.M., 1977. Intergenerational equity and the investing of rents of exhaustible
resources. American Economic Review, 67(5), pp.972-974.
Hertel, T., 2010. The Global Supply and Demand for Agricultural Land in 2050: A Perfect
Storm in the Making?, West Lafayette: Purdue University.
Hertwich, E. et al., 2010. Assessing the environmental impacts of consumption and
production: priority products and materials, Nairobi: United Nations Environment
Programme.
IEA, 2010. World energy outlook 2010, Paris: International Energy Agency.
IPCC, 2007. Fourth Assessment Report: Synthesis, Intergovernmental Panel on Climate
Change.
Jackson, T., 2009. Prosperity without growth? The transition to a sustainable economy.,
London: Sustainable Development Commission.
Kandur, R., 2005. Growth, inequality and poverty: some hard questions. Journal article by
Ravi Kanbur; Journal of International Affairs, 58.
van Kempen, L. et al., 2009. Too poor to be green consumers? A field experiment on revealed
preferences for firewood in rural Guatemala. Ecological Economics, 68(7), pp.21602167.
Klasen, S., 2010. Measuring and monitoring inclusive growth: Multiple definitions, open
questions, and some constructive proposals, Asian Development Bank Sustainable
Development Working Paper Series, No. 12.

Chapter 2-3
Krausmann, F. et al., 2009. Growth in global materials use, GDP and population during the
20th century. Ecological Economics, 68(10), pp.2696-2705.
Lawn, P., 2005. Is a democratic-capitalist system compatible with a low-growth or steadystate economy? Socio-Economic Review, 3(2), pp.209-232.
Lundqvist, J. et al., 2007. Water pressure and increases in food and bioenergy demand.
Implications of economic growth and options for decoupling. In Scenarios on
economic growth and research development: Background report to the Swedish
Environmental Advisory Council Memorandum. pp. 55-152. Available at:
http://www.sou.gov.se/mvb/pdf/WEBB-%20PDF.pdf.
Lundqvist, J., de Fraiture, C. & Molden, D., 2008. Saving water: from field to fork - Curbing
losses and wastage in the food chain, Stockholm: Stockholm International Water
Institute.
Martínez-Alier, J. et al., 2010. Social Metabolism, Ecological Distribution Conflicts, and
Valuation Languages. Ecological Economics, 70(2), pp.153-158.
Millennium Ecosystem Assessment, 2005a. Chapter 7: Drivers of change in ecosystem
condition and services. In S. Carpenter et al., eds. Ecosystems and Human Well-being:
Scenarios, Volume 2. Washington, D.C.: Island Press.
Millennium Ecosystem Assessment, 2005b. Chapter 9:Changes in ecosystem services and
their drivers across the scenarios. In S. Carpenter et al., eds. Ecosystems and Human
Well-being: Scenarios, Volume 2. Washington, D.C.: Island Press.
Millennium Ecosystem Assessment, 2005c. Ecosystems and human well-being: synthesis,
Washington, D.C.: Island Press.
Muradian, R. et al., 2010. Reconciling theory and practice: An alternative conceptual
framework for understanding payments for environmental services . Ecological
Economics, 69(6), pp.1202-1208.
Neumayer, E., 2010. Human development and sustainability. United Nations Development
Programme, Human Development Reports.
Neumayer, E., 2011. Sustainability and inequality in human development, background paper
to Human Development Report 2011. Second draft.
OECD, 2010. Perspectives on global development 2010, Paris: OECD.
OECD, 2011. Towards green growth., [Paris]: Organisation for Economic Co-operation and
Development.
Rockström, J. & Karlberg, L., 2010. The Quadruple Squeeze: Defining the safe operating
space for freshwater use to achieve a triply green revolution in the Anthropocene.
AMBIO, 39(3), pp.257-265.
Rockström, J. et al., 2009. A safe operating space for humanity. Nature, 461(7263), pp.472475.

Chapter 2-3
Rull, V., 2010. Who needs a greener revolution? European Molecular Biology Organization
reports, 11(9).
Scheffer, M. & Carpenter, S., 2003. Catastrophic regime shifts in ecosystems: linking theory
to observation. Trends in Ecology & Evolution, 18(12), pp.648-656.
Scheffer, M., Bascompte, J., et al., 2009. Early-warning signals for critical transitions. Nature,
461(7260), pp.53-59.
Scheffer, M., Westley, F. & Brock, W., 2003. Slow Response of Societies to New Problems:
Causes and Costs. Ecosystems, 6(5), pp.493-502.
Steinberger, J.K., Krausmann, F. & Eisenmenger, N., 2010. Global patterns of materials use:
A socioeconomic and geophysical analysis. Ecological Economics, 69(5), pp.11481158.
UNEP, 2011. Decoupling natural resource use and environmental impacts from economic
growth. A Report of the Working Group on Decoupling to the International Resource
Panel, Paris: United Nations Environment Programme.
UNEP, 2007. Global Environmental Outlook 4: Environment for development, Valleta:
United Nations Environment Programme.
Victor, P., 2010. Questioning economic growth. Nature, 468(7322), pp.370-371.
Vucetich, J.A. & Nelson, M.P., 2010. Sustainability: Virtuous or Vulgar? BioScience, 60(7),
pp.539-544.
WBGU, 2011. World in transition: a social contract for sustainability, Berlin: WBGU.
Wilson, D. & Dragusanu, R., 2008. The expanding middle: the exploding world middle class
and falling global inequality, New York: Goldman Sachs & Co.
World Bank, 2011. The changing wealth of nations. Measuring sustainable development in
the new millennium, Washington, D.C.: World Bank.
World Bank, 2006. World Development Report 2006. Equity and development, Washington,
D.C.: World Bank.
World Bank Commission on Growth and Development., 2008. The growth report : strategies
for sustained growth and inclusive development, Washington DC: World Bank on
behalf of the Commission on Growth and Development.

