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Overview and Summary

This book recognizes that sustainable development (SD) is a primary challenge of the
twenty-first century (with poverty alleviation as the main goal), and sets out a framework
called “sustainomics” (including the balanced inclusive green growth, or BIGG, path)
developed over the past twenty-five years to meet that challenge. SD is defined here as “a
process for improving the range of opportunities that enables individual human beings
and communities to achieve their aspirations and full potential over a sustained period of
time, while maintaining the resilience of economic, social and environmental systems.”
Links with the United Nations (UN) 2030 Agenda and the sustainable development goals
(SDGs) are also explained.

The main message of this volume is optimistic: although the problems are serious, an
effective response can be mounted, provided we begin immediately. Sustainomics seeks to
show us the first practical steps in making the transition from the risky business-as-usual
scenario to a safer and more sustainable future.

Sustainomics is “a transdisciplinary, integrative, comprehensive, balanced, heuristic and
practical framework for making development more sustainable” (MDMS) (Munasinghe
2002a, p.1). Unlike other traditional disciplines, it focuses exclusively on SD. Thus, the
first principle of the framework seeks to make ongoing and future development efforts
more sustainable as a first step toward the ultimate goal of SD. Other key principles stress:
(a) balanced consideration of the three dimensions of the SD triangle (social, economic and
environmental); (b) fresh ideas by transcending conventional boundaries imposed by
values, discipline, space, time, stakeholder viewpoints and operational needs; and (c)
practical application of innovative methods and tools throughout the full cycle from data
gathering to policy implementation and feedback.

This volume also seeks to clearly illustrate the methodology with empirical case studies
that are practical and policy relevant over a wide range of geographic- and time-scales,
countries, sectors, ecosystems and circumstances. Every application does not necessarily
give equal weight to all elements of the triangle (i.e., social, environmental and economic).
Many cover all three aspects, while others primarily address two aspects (e.g., economic
and environmental) or a single aspect (economic cost–benefit analysis [CBA], social
multistakeholder consultative process, etc.), with the other aspects covered less promin-
ently. In general, the book shows how a broad array of sustainomics-compatible methods
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and tools could be applied simply and practically to a variety of problems to make
development more sustainable.

I have tried to make the book both accurate and readable. However, because of its wide
coverage and length, some parts may seem complex and others too simple, depending
on the academic training and disciplinary background of the reader. A fair balance is
maintained between theory and applications, recalling the famous rebuke by Nobel
Laureate Wassily Leontief (1982): “Page after page of professional economic journals
are filled with mathematical formulas leading the reader from sets of more or less
plausible but entirely arbitrary assumptions to precisely stated but irrelevant theoretical
conclusions.” Generally, the analytical sections are rigorous but relatively free of tech-
nical jargon, while mathematical and other details are provided in annexes. The case
studies have been simplified to show as clearly as possible the practicality and policy
relevance of the underlying principles involved. They are presented in decreasing order of
geographic scale – from global to local applications. The extensive and up-to-date
bibliography should be useful to those who wish to research specific topics further.
I hope that the book will appeal to a wide audience, including students, researchers,
teachers, policy analysts, development practitioners, public- and private-sector decision
makers, concerned citizens and all stakeholders.

To conclude, sustainomics (including BIGG) is put forward as an innovative transdis-
ciplinary framework (or transdiscipline) based on a holistic set of key principles, theories
and methods. It draws on many other approaches and techniques, because no single
traditional discipline can cover the vast scope and complexity of SD issues. The advan-
tages and shortcomings of sustainomics are frankly laid out, with the expectation that
future contributions by other potential “sustainomists” will rapidly build on the strengths,
remedy gaps and inconsistencies, and further flesh out the initial framework and
applications.

1.1 Outline of the Book

Part I of the book contains four chapters covering the introduction and fundamentals.
Chapter 1 provides a broad overview of the entire volume. The first section outlines the
various chapters and provides a road map for the reader. Next, we set out the rationale and
motivations for the book, including key SD challenges (especially poverty), major global
agreements on SD, the lessons of history and future scenarios, and a vision for a practical
way forward. A brief history and introduction to the fundamental elements of sustainomics
are provided, followed by a review of key ideas. The chapter ends with selected infor-
mation on the status of modern development in relation to the SDGs.

Chapter 2 sets out the basic elements of sustainomics. Section 2.2 describes fundamen-
tal principles and methods. SD, traditional development and growth are defined.
A practical approach based on MDMS is described as an alternative to pursuing abstract
definitions of SD. The SD triangle (comprising social, economic and environmental
dimensions) is introduced, and the driving forces and concepts of sustainability underlying
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each viewpoint are explained. Sustainomics also promotes methods that transcend conven-
tional boundaries of thinking and full cycle analysis from data gathering to practical policy
implementation. In Section 2.3, the dimensions of the SD triangle, their interactions and
different concepts of sustainability are explained. Methods for integrating these three
dimensions are described in Section 2.4, including the complementary concepts of optim-
ality and durability. The poverty–equity–population–natural resources nexus and linkages
between economic efficiency and social equity are discussed. Next, Section 2.5 introduces
the BIGG path that harmonizes social, environmental and economic approaches. Section
2.6 describes a variety of practical methods and tools for applying sustainomics to the real
world, including the action impact matrix (AIM), SD assessment (SDA), CBA, multi-
criteria analysis (MCA) and so on.

Chapter 3 explores how economics relates to environmental (and related social) con-
cerns. Section 3.2 outlines how human activity harms the environment, while environ-
mental degradation impedes economic development. Sections 3.3 and 3.4 expand on
economic CBA and the project cycle, covering economic decision criteria, efficiency and
social shadow pricing, economic imperfections, methods of measuring costs and benefits,
and qualitative considerations. Section 3.5 describes various environmental assets and
services, and practical methods of valuing them. Section 3.6 outlines MCA, which is
useful for decision making when economic valuation is difficult. Key issues relating to
discounting, risk and uncertainty are set out in Section 3.7. Finally, Section 3.8 explains
links between economywide policies and environmental (and social) issues, as well as
environmentally adjusted national accounts.

Chapter 4 provides an in depth discussion of the linkages between the environmental
and socioeconomic domains of SD. It expands on ideas introduced in Chapter 2, concern-
ing the sustainability of ecological and social systems. It also complements the discussion
in Chapter 3, about the basic role of ecosystems in supporting human society and economic
activities, and methods of assessing this contribution (including monetary valuation).
These ideas are extended in Section 4.2, which summarizes the comprehensive conceptual
framework based on the Millennium Ecosystem Assessment (MA), including the cyclic
interactions between ecological and socioeconomic systems, and the main ecosystem
services that sustain human well-being. The MA and the Economics of Ecosystems and
Biodiversity (TEEB) highlight the precarious situation of many critical ecosystems
(Teebweb.org 2018). The idea of “panarchy” of living systems help us understand ecosys-
tem behavior. Section 4.3 describes the key mediating role played by property rights
regimes, in determining how societies exploit natural resources. Property rights regimes
play an important role in designing and implementing sustainable environmental manage-
ment measures. In Section 4.4, we examine how unsustainable development is driven by
unethical social values, which lead to economic mal-development and severe environ-
mental debt. Finally, environmental and social assessments are outlined as important
elements of SDA, which complement CBA (or economic assessment).

Next, we turn to applications of sustainomics at various scales: global and transnational,
national and macroeconomic, subnational sectoral and system, and project and local. Part II
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of the book contains two chapters (5 and 6), with case studies covering the global and
transnational levels.

In Chapter 5, applications of key elements of the sustainomics framework are illustrated
through several examples dealing with two critical global problems – climate change
(SDG 13) and SD. Section 5.2 provides a general analysis of the circular linkages between
these two issues. In Section 5.3, challenges posed to the social, economic and environ-
mental dimensions of SD, and relevant principles for formulating a policy response are
described. Section 5.4 defines and analyzes the principal potential human responses –

adaptation and mitigation. Several practical applications are provided. Three international-
level case studies are described in Section 5.5. First, alternative climate change mitigation
response strategies are assessed in terms of the optimality and durability approaches. Next,
we examine the interplay of equity and efficiency in joint implementation (JI) and in
emissions trading. Sections 5.6 and 5.7 show how a global problem like climate change
interacts with SD at the national level – through a case study that examines greenhouse gas
(GHG) mitigation prospects in Sri Lanka. National energy sector responses are analyzed,
including a real options framework for carbon options trading under uncertainty.

Chapter 6 focuses on participatory-consultative processes relating to social sustain-
ability, including case studies on global multistakeholder, multilevel, transdisciplinary
dialogues that are crucial for the BIGG path. Section 6.2 describes how climate change
(SDG 13) and SD (see Chapter 5) were handled in the Intergovernmental Panel on Climate
Change (IPCC) writing process, involving thousands of scientists addressing complex,
transdisciplinary, interlinked, large-scale, long-run issues. In the second case study,
Sections 6.3 and 6.4 describe how a UN global program was implemented at the national
level. A multidisciplinary, multistakeholder presidential expert committee (PEC) prepared
a strategic national plan called “Sustainable Sri Lanka Vision and Strategic Path,” to
facilitate the national application of the 2030 Agenda and the SDGs (see Chapter 1).
Finally, Sections 6.5 and 6.6 examine a unique multistakeholder, multilevel process
involving the UN Environment Programme (UNEP) Dams and Development Project
(DDP) and addressing water issues (SDG 6) at international, regional and national levels
(see Chapter 12).

Part III of the book comprises three chapters (7, 8 and 9), covering case studies of
sustainomics at the countrywide and macro levels, which deal with a variety of countries
and wide range of policy issues and models.

In Chapter 7, the sustainomics framework is used to study the powerful and wide-
spread social and environmental impacts of economywide policies (SDGs 1 and 8) – see
Section 3.8. Section 7.2 contains a brief review of the historical evolution of ideas
linking economywide policies (both macroeconomic and sectoral) and the environment.
Section 7.3 describes empirical evidence, beginning with a discussion of the environ-
mental impacts of structural adjustment programs since the 1980s, and followed by some
stylized results. Section 7.4 sets out a basic framework for analyzing environmental–
macroeconomic links. Unforeseen economic imperfections can interact with growth to
cause environmental and social harm. Second-best remedial measures could help to limit
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the damage. In some cases, the timing and sequencing of macroeconomic reform policies
could be adjusted to limit environmental and social harm. The standard static IS-LM
macroeconomic model may be extended to include environmental concerns. The role of
green accounting is discussed. The AIM is a key tool for prioritizing environmental–
macroeconomic links. The BIGG path (Section 2.5) incorporates a “policy tunneling”
approach showing how complementary policies that eliminate economic imperfections
will permit continued growth while limiting environmental and social harm. A case study
analyzing options for making Brazilian long-run economic growth more sustainable is
presented in Section 7.5. Both sectoral and macroeconomic models are used to examine
the effects of growth strategies pursued by the government during past decades on
various SD issues like poverty, employment, urban pollution and deforestation in the
Amazon region.

Chapter 8 expands on the generic results of Chapter 7 by exploring two different
theoretical approaches to MDMS at the national macroeconomic level (SDG 1, 8). In
Section 8.2, we review the literature on the relationship between optimization and sustain-
ability in growth models (see also Section 2.4). Section 8.3 describes the debate on the
costs and benefits of economic growth, and outlines methods for making growth models
more sustainomics compatible. In Sections 8.4 and 8.5, such a mathematical model is
developed to examine how development paths focusing on optimal economic growth
might also be made more sustainable. The second case in Sections 8.6 and 8.7 describes
a theoretical model that looks at the use of second-best adjustments to macroeconomic
policies in order to counteract economic distortions that cause serious environmental harm.
Three case studies of Botswana, Ghana and Morocco show how macroeconomic policies
might harm the environment and appropriate remedial measures are discussed.

In Chapter 9, two case studies demonstrate the use of computable general equilibrium
(CGE) models to analyze economywide SD issues (SDG 1, 8), and explore economic–
social–environmental links on BIGG paths (see Section 2.5). Sections 9.2–9.5 develop the
ECOGEM model to assess economic, social and environmental policy linkages in Chile –
focusing on urban air pollution, poverty, income distribution and employment. The model
examines the potential for combining different policies to enhance positive cross effects of
environmental and social policies or to mitigate the negative side effects of any single
policy. In Sections 9.6–9.8, a static CGE model of Costa Rica is used to study the effects of
macroeconomic policies on deforestation and identify remedial policy options. The model
confirms the results of partial equilibrium analyses: (1) establishing property rights tends to
decrease deforestation because such rights allow forest users to capture the future benefits
of reduced logging damage today and (2) higher interest rates promote deforestation and
vice versa. A dynamic CGE model of Costa Rica gives essentially the same results as the
static CGE model presented here.

Part IV of the book contains five chapters (10–14) describing case studies and applica-
tions of sustainomics at the subnational and meso levels within several countries – involving
energy, transport, water, ecological and food-agricultural systems, and sustainable pricing
policies.
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Chapter 10 applies the sustainomics framework to the energy sector (SDGs 7 and 9).
Section 10.2 reviews energy-development issues and status. In Section 10.3, a comprehen-
sive and integrated framework for sustainable energy development (SED) is developed
within the BIGG path (see Section 2.5). It identifies practical sustainable energy options.
A case study of Sri Lanka is presented in Sections 10.4 and 10.5 that illustrates application
of the SED approach to electricity planning and renewable energy. Both CBA and MCA
are used to show how environmental and social externalities may be incorporated into
traditional least-cost power system planning. Sustainable energy policies for Sri Lanka are
identified. Section 10.6 describes an SED application in South Africa, using MCA to assess
the social, environmental and economic trade-offs relating to electricity supply and
household energy use.

Chapter 11 focuses on transport infrastructure (including fuel pricing policy) (SDGs 9
and 11). Section 11.2 reviews generic priorities for sustainable transport and discusses
key issues worldwide, as well as economic, social and environmental linkages. Then we
examine how transport policy could be made more sustainable in a typical developing
country (DC). In Section 11.3, health damage externalities due to transport-related air
pollution in Sri Lanka are discussed. Section 11.4 covers another classic externality – the
effects of traffic congestion in the city of Colombo, including estimation of the cost of time
wasted. Section 11.5 analyzes several specific infrastructure projects and other measures
for reducing congestion. Section 11.6 provides an overview of sustainable transport policy
options for Sri Lanka.

In Chapter 12 we examine how sustainomics may be applied to develop and manage
water resources more sustainably (SDG 6). Section 12.2 describes the natural hydrological
cycle and how interventions have affected it. Water and development linkages are exam-
ined in Section 12.3. In Section 12.4, a framework for sustainable water resources
management and policy (SWAMP) within a country is outlined briefly, which has many
parallels with the SED approach explained in Chapter 10. Sections 12.5 and 12.6 describe
the practical application of SWAMP to a typical water resources project involving ground-
water for urban use in Manila, Philippines, including an analysis of the effects of harmful
environmental externalities like aquifer depletion, saltwater intrusion and land subsidence.
Remedial policy measures are identified. Section 12.7 sets out the empirical example of a
simple, low-cost, socially acceptable and environmentally desirable approach to purifying
drinking water and reducing waterborne diseases that has yielded significant economic,
social and environmental gains to poor villagers in Bangladesh. A case study involving
the evaluation of a rural water supply project in a poor African township is described
in Chapter 15.

Chapter 13 describes sustainomics applications to two main types of ecological
systems – forests (natural ecosystems) and agriculture (managed ecosystems) (SDGs 2
and 15). Section 13.2 describes the underlying reasons for deforestation. It analyzes the
management of mega-diversity natural ecosystems in rainforests, and then identifies
generic policies that make forest use more sustainable. In Section 13.3, a case study of
Madagascar seeks to better understand the specific impact of parks management policies
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on tropical forests. The environmental and social and economic consequences of human
actions are assessed with specific focus on the economic valuation of environmental
impacts. Various methods are used to economically value damage to forests and water-
sheds, timber and non-timber forest products, impacts on local inhabitants and biodiver-
sity, and ecotourism benefits. Relevant policy implications are drawn. Sections 13.4 and
13.5 present a second case involving the vulnerability of managed ecosystems (agriculture)
to climate change in Sri Lanka. A Ricardian agricultural production model analyzes past
effects of natural variations in both temperature and precipitation. Then, several scenarios
of future climate change are imposed to assess future agricultural production. Policy
conclusions are drawn for sustainable agricultural policy in Sri Lanka.

Chapter 14 examines pricing policy issues within a national economy – the economics
of both renewable and nonrenewable resources are discussed. The principles of sustainable
pricing policy (SPP) are explained and applied to energy based on the SED framework
(Chapter 10). First, economic principles are used to determine efficient energy prices,
which lead to economically optimal production and consumption of energy. Next, environ-
mental aspects may be incorporated by economically valuing relevant impacts (Chapter 3).
Finally, efficient prices may be made more sustainable by adjusting for economic second-
best distortions, social consideration like affordable (subsidized) prices to meet basic needs
of the poor, and other general policy objectives. The closing section describes how the SPP
framework might be used for pricing of other natural resources like water.

Part V of the book contains two chapters (15 and 16) dealing with case studies and
applications of sustainomics at the project and local levels, which cover topics like
hydropower, solar energy, water supply, sustainable hazard reduction and disaster man-
agement, sustainable consumption and production, and urban sustainability.

Applications of the sustainomics approach at the project level are illustrated in
Chapter 15. In Sections 15.2 and 15.3, the SED framework applied at the sector level
(see Chapter 10) is extended and used to evaluate small hydroelectric power projects
(SDG 7) in Sri Lanka. MCA is used to assess social, economic and environmental
indicators. Section 15.4 highlights the use of different policy tools (including the interplay
of shadow and market prices) to influence human behavior relating to new and renewable
energy use. Practical investment and pricing policies are formulated to make energy
development decisions more sustainable, in the case of solar photovoltaic energy projects
for agricultural pumping. In Section 15.5, rural electrification projects in Sri Lanka are
analyzed, focusing on new and renewable energy technologies. Rural energy priorities
(solar homes and village hydro) in Sri Lanka are compared with renewable energy projects
in the Philippines and Vietnam. Section 15.6 presents a case study involving the analysis
of a project that supplies water (SDG 1, 6) to a poor African village. The focus is on
quantitative economic CBA, using both border and domestic shadow prices to determine
water investment decisions and pricing policy. Finally, options for encouraging sustainable
consumption and production (SDG 12) are discussed in Section 15.7. In particular, we
show how modern tools like value/supply chain life cycle analysis can promote win–win
outcomes in sustainable production along the BIGG path.
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In Chapter 16 we use the sustainomics framework to analyze more localized events like
hazards and disasters, as well as to assess the sustainability of growth in densely populated
urban areas (SDGs 9 and 11). Section 16.2 describes how the harmful impacts of hazards
on both socioeconomic and ecological systems are often exacerbated by heightened
vulnerability and prior damage inflicted by unsustainable human activities. A practical
framework is presented for mainstreaming sustainable hazard reduction and management
(SHARM) into national development. Two-way linkages between hazards and SD are
analyzed. In Section 16.3, the SHARM approach is used to assess the impacts of the
biggest single disaster in modern history – the 2004 Asian Tsunami, which resulted in over
250,000 deaths in five countries (India, Indonesia, the Maldives, Sri Lanka and Thailand).
Effects on the macroeconomy, vulnerable sectors, employment and livelihoods, poverty,
women and children, and the environment are analyzed, and appropriate policy responses
are identified. A comparison of the impacts of the 2004 Asian Tsunami on Sri Lanka and
Hurricane Katrina on New Orleans in 2005 highlights the role of social capital in coping
with disasters. In Section 16.4, we study the vulnerability of urban development to
environmental damage and hazards (like floods, landslides and earthquakes), and present
a case study of Rio de Janeiro. Finally, in Section 16.5, we discuss the global trend toward
urbanization and analyze a unique model of modern sustainable urban development in the
city of Guimaraes, Portugal.

1.2 Rationale and Motivations

This section summarizes several important motivations underlying this volume.

1.2.1 Addressing Key SD Challenges Today

The first and main rationale for sustainomics is the urgent need to address key SD
challenges of the twenty-first century, as summarized in this section.

Human Well-Being, Poverty and Inequality

To achieve a better future, the UN 2030 Agenda (UN 2015, World Bank 2016) has
identified a set of universal SDGs for all countries – see Box 1.1

The adoption of the SDGs was driven by pressing global issues, including the need for
greater well-being, keeping resource use within planetary boundaries, and reducing pov-
erty and inequality (UN 2015, World Bank 2016). There are 169 targets and 230 indicators
to monitor the progress of SDGs. Although SDGs are listed as separate goals, there are
multiple interlinkages among SDGs and their indicators. The SDGs often overlap, many
targets might contribute to several goals, and some goals may even conflict. Although
SDGs are universal, countries need to prioritize them to local needs, and implement those
priorities in the context of specific national development and socioeconomic contexts.

Despite their broad coverage, the SDGs still pay inadequate attention to issues such as
globalization (Stiglitz 2006) and the world economic system and their consequences
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Box 1.1 Millennium and SD goals

The UN Millennium Development Goals (MDGs) (MDG 2009) provided a basis for measuring
global progress toward SD. In 2000, all countries agreed on eight development goals that would
serve as targets for 2015 in the DCs.

Goal 1: Eradicate extreme poverty and hunger by halving the population (1) whose income is
less than a US$1/day; and (2) who suffer from hunger between 1990 and 2015.

Goal 2: Achieve universal primary education by ensuring that all children will complete full
primary schooling by 2015.

Goal 3: Promote gender equality and empower women by eliminating gender disparity in
primary and secondary education, preferably by 2005, and in all levels of education no later
than 2015.

Goal 4: Reduce child mortality by lowering the under-five mortality rate by two-thirds
between 1990 and 2015.

Goal 5: Improve maternal health by reducing maternal mortality rates by 75% between 1990
and 2015.

Goal 6: Combat HIV/AIDS, malaria and other diseases by reversing the spread of HIV/AIDS,
and the incidence of malaria and other major diseases by 2015.

Goal 7: Ensure environmental sustainability by (1) integrating SD into country policies and
programs and reversing the loss of environmental resources; (2) halving the population
without sustainable access to safe drinking water and basic sanitation by 2015; and (3)
achieve a significant improvement in the lives of at least 100 million slum dweller by 2020.

Goal 8: Develop a global partnership for development by (1) improving trading and financial
systems; (2) addressing the special needs of least-developed countries; (3) addressing the
special needs of landlocked countries and small-island developing states; (4) dealing
comprehensively with the debt problems of DCs; (5) developing and implementing
strategies for decent and productive work for youth; (6) providing access to affordable,
essential drugs in DCs; and (7) making new technologies available in cooperation with the
private sector, especially information and communications.

Energy services (not explicitly identified), are essential to achieve the MDGs (UNDP 2005a).
The SDGs, universally adopted by all UN member countries, replaced MDGs in September

2015. They have benefited from the experience with the MDGs, especially the shortcomings,
including the failure to address key drivers of environmental sustainability; poor integration of
environmental sustainability and poverty reduction; competition among goals; lack of data and
poor monitoring; and limited grassroots engagement. The lessons learned from the MDGs has
helped identify the main SDGs as well as specific indicators and targets.
The SDGs apply to all countries:

Goal 1: End poverty in all its forms everywhere – increase coverage of all types of poor.
Goal 2: End hunger, achieve food security and improved nutrition and promote sustainable

agriculture.
Goal 3: Ensure healthy lives and promote well-being for all.
Goal 4: Ensure inclusive and equitable quality education and promote life-long learning

opportunities for all.

1.2 Rationale and Motivations 11

https://doi.org/10.1017/9781108241847.001 Published online by Cambridge University Press

https://doi.org/10.1017/9781108241847.001


including poor governance, corruption, competition and conflicts for natural resources,
hidden environmental and social costs, and unethical outcomes like growing inequality and
adverse impacts falling mainly on the poor.

1.2.2 Fulfilling Major Global Agreements on SD

A second powerful motivation for implementing the sustainomics framework is provided
by the need to meet the many major agreements on global objectives relating to SD –

culminating in the SDGs (see also Section 1.3).
The Stockholm Conference on the Human Environment in 1972 was a watershed

gathering that brought the international community together to focus on development and
environment issues. It focused on benefits of science and technology on economic growth.
After fifteen years, the World Commission on Environment and Development report (WCED
1987) served as another important milestone that brought the concept of SD into the
mainstream. They succinctly paraphrased SD as “meeting the needs of the present generation
without jeopardizing the ability of future generations to meet their needs.” However, due to
lack of an operational definition and experience, little success was realized in practice.

The next step was the Agenda 21 document agreed at the UN Earth Summit (UNCED) in
Rio de Janeiro in 1992 (UN 1992), which was intended as a blueprint for putting SD into
practice. Although the conference was able to generate worldwide enthusiasm, funding for
the ambitious Agenda 21 targets never materialized. The UN Commission for Sustainable
Development (CSD) was established to monitor progress on Agenda 21, but many indicators

Goal 5: Achieve gender equality and empower all women and girls everywhere.
Goal 6: Ensure availability and sustainable management of water and sanitation for all.
Goal 7: Ensure access to affordable, reliable, sustainable and modern energy for all.
Goal 8: Promote sustained, inclusive and sustainable economic growth, full and productive

employment and decent work for all.
Goal 9: Build resilient infrastructure, promote inclusive and sustainable industrialization, and

foster innovation.
Goal 10: Reduce inequality within and among countries.
Goal 11: Make cities and human settlements inclusive, safe, resilient and sustainable.
Goal 12: Ensure sustainable consumption and production patterns.
Goal 13: Take urgent action to combat climate change and its impacts.
Goal 14: Conserve and sustainably use the oceans, seas and marine resources for SD.
Goal 15: Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably

manage forests, combat desertification, and halt and reverse land degradation and halt
biodiversity loss.

Goal 16: Promote peaceful and inclusive societies for SD, provide access to justice for all and
build effective, accountable and inclusive institutions at all levels.

Goal 17: Stronger commitment to partnership and cooperation to achieve the SDGs.

12 Overview and Summary

https://doi.org/10.1017/9781108241847.001 Published online by Cambridge University Press

https://doi.org/10.1017/9781108241847.001


of SD declined, particularly the environment indicators. Greater progress was made on other
important agreements produced in Rio – e.g., the framework convention on climate change
(UNFCCC) and the convention on biodiversity (CBD). Modest progress was also achieved
after Rio with several new international agreements, including the Montreal Protocol
(ozone), Kyoto Protocol (climate) and UN convention on desertification.

In 2000, the UN Millennium Summit produced the MDGs, universally accepted by
world leaders as a practical benchmark for measuring progress toward SD (see Box 1.1 and
Section 1.4). Supplementary targets were also agreed at the World Summit on Sustainable
Development (WSSD) in Johannesburg in 2002. The WSSD focused on the shortcomings
of the post-Rio development process, and sought to reinvigorate SD activities worldwide.
It yielded the goal-oriented and comprehensive Johannesburg Plan of Implementation,
including targets relating to poverty and WEHAB (water, energy, health, agriculture and
biodiversity). In 2005, the UN Millennium Development Project was endorsed, to press
forward with the MDGs, where the original MDG targets were revised.

In 2012, the UN Conference on Sustainable Development gathered in Rio de Janeiro to
mark the 20th anniversary of the 1992 UN Conference on Environment and Development
(UNCED) in Rio de Janeiro and the 10th anniversary of the 2002 WSSD in Johannesburg.
As a follow-up, the 2030 Agenda and the SDGs were universally accepted by all countries
in 2015.

In summary, there have been several international agreements on SD and poverty during
the past decades, often with declining targets. At the same time, implementation of these
goals has generally fallen short of their aims, driven by both overuse of resources and
inequality (see Section 1.4). The many international conferences and reports have helped to
bring about a paradigm shift in development – especially in 2015, with the adoption of
universal SDGs and the 2030 Agenda at the UN, and the climate change agreement at
COP21 in Paris. However, the linkages among scientific evidence, policy making and
practical application need to be strengthened (see Section 1.3). In addition, scientific
understanding is still inadequate on powerful global trends such as globalization (Stiglitz
2006), privatization, and technological progress, which implies that the achievement of the
SDGs and related targets will require dynamic implementation processes that adapt to new
knowledge. Thus, discussions and consensus-building among scientists, decision makers
and other business and civil society stakeholders need to be intensified.

1.2.3 Avoiding Worst Case Future Scenarios and Learning from Past Experience

The third major motivation to apply sustainomics is based on avoiding disastrous future
outcomes by learning from the past experience of human development.

Lessons of History

Several ancient civilizations have shown remarkable durability by lasting several millen-
nia, including those located in the Yellow River Basin in China, the Nile River Basin in
Egypt and the Saraswati River Basin in India. Other regions like the Sahel and the US Dust
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Bowl have demonstrated the fragility and collapse of carrying capacity in marginal lands
exposed to the pressure of unsustainable human activity over time.

Building on this historical experience and using modern analytical tools, a number of
scenarios of future world development have emerged (IPCC 2014a, Raskin 2016, UNEP
2012). While a range of optimistic and pessimistic futures are considered, we focus
especially on avoiding the more disastrous scenarios that provide ample motivation for
renewed efforts to address the major global problems and prevent the potential deterior-
ation of society into chaos and anarchy.

One particular extrapolation of past experiences serves as a powerful rationale for this
book. Two catastrophic famines or holocausts during the late nineteenth century killed tens
of millions in the developing world (Davis 2001). They were the outcome of negative
synergies between adverse global environmental factors (i.e., the El-Niño droughts of
1876–1878 and 1898–1901), and the inadequate response of socioeconomic systems
(i.e., vulnerability of tropical farming forcibly integrated into world commodity markets).
In the eighteenth century the quality of life in countries like Brazil, China and India was
comparable with European standards. However, colonial dictates and rapid expansion of
world trade, reoriented production in DCs (from food to cash crops) – to service distant
European markets. By the time the El-Niño droughts struck in the nineteenth century the
domination of commodity and financial markets by Britain forced DC smallholders to
export cash crops at ever deteriorating terms of trade. This process undermined local food
security, impoverished large populations and culminated in holocausts on an unpreced-
ented scale – which have been identified as one major cause of the present state of
underdevelopment in the third world. From a sustainomics perspective, the corollary is
clear, based on the precautionary principle (see Chapter 5). In the future, DC food
production systems be very vulnerable to a combination of climate change impacts (more
severe than the nineteenth-century El-Niño droughts), and accelerated globalization of
commodity and financial markets (more extreme than the situation in the nineteenth
century). This will pose significant risks to the survival of billions in the twenty-first
century, especially the poorest (Munasinghe 2001a).

Recent Economic, Social and Environmental Bubbles – Triple Threat

Human responses to recent problems have been inadequate. The world is facing multiple
economic, social and environmental threats, best characterized by a “bubble”metaphor based
on false expectations; where a few enjoy immediate gains while a vast unsuspecting majority
will pay huge “hidden” costs in the future. These threats can interact catastrophically, unless
they are addressed urgently and in an integrated fashion by MDMS. Piecemeal responses
have proven ineffective, since the problems are interlinked and feed on one another.

The most urgent and visible problem is the economic collapse. In the past decade, a
greed-driven asset bubble rapidly inflated the value of financial instruments well beyond
the true value of the underlying economic resource base. The collapse of this bubble in
2008 caused the global recession. It was estimated to contain over US$100 trillion of
“toxic” assets (twice the annual global gross domestic product).
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Meanwhile, a social bubble based on poverty and inequity is hidden by the illusion of
economic growth in recent decades, excluding billions of poor from access to productive
resources and basic necessities (see Section 1.2.1). Poverty is now exacerbated by eco-
nomic recession, which worsens unemployment and access to survival needs. This social
bubble cannot be ignored indefinitely without grave consequences for humanity.

Finally, mankind faces the bubble of environmental externalities, whereby myopic
economic activities continue to severely damage the natural resource base on which human
well-being ultimately depends (see Chapters 3 and 4). Beyond degradation of local air,
land and water resources, climate change is the ultimate global threat multiplier that will
worsen all other problems.

And what are our leaders’ priorities as we faced these challenges? Governments very
quickly found tens of trillions of dollars for stimulus packages to bail out rich bankers and
revive shaky economies by encouraging consumption. By contrast, only about US$100
billion per year was allocated as aid to help billions of poor people, and far less to combat
climate change and ecosystem damage. Meanwhile, annual arms expenditures are around
US$2 trillion.

Even worse, current economic uncertainties have dampened enthusiasm to address more
serious long-term poverty and climate issues. Despite the UN 2030 Agenda and SDGs and
the Paris climate change accord in 2015, there is little confidence of finding the enormous
funds required to meet these objectives.

1.2.4 Vision for a Practical Way Forward

The fourth and final motivation for sustainomics is to set down some ideas that might serve
as the first steps along a practical path toward the ultimate goal of SD. This transition is
depicted in Figure 1.1.

Main issues Poverty, inequity, 
exclusion, conflict, 
environmental 
harm, climate etc.

Present human responses
Business-as-usual with high risks from 
Unrestrained, myopic market forces 
(Washington consensus, globalisation, etc.)
Reactive: piecemeal, mainly government

Immediate 
drivers

Consumption
population, 
technology, 
governance

, Practical transition step (Sustainomics)
Making development more sustainable (MDMS), 
using systematic policy reform based on existing
knowledge to manage market forces
Proactive: integrated govt., business, civil society

Underlying 
pressures

Basic needs, social 
power structure, 
values, choices, 
knowledge base

Long term goal (Sustainomics+BIGG)
Fundamental global sustainable development 
transition through multi-level, multi-stakeholder, 
citizens networks, advanced policy tools, 
responsive governance, and better technologies. 
Proactive: integrated civil society, business, govt.

Figure 1.1 Practical role of sustainomics in the transition to global SD
Sources: Adapted from IPCC (2001a), Munasinghe (2001a) and Raskin et al. (2002).
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(1) The top row recognizes that our current focus is on surface-level issues like poverty,
inequity, exclusion, resource scarcities and conflict, misgovernance and environmental
harm. These problems are driven by powerful forces, including globalization and
unconstrained market forces, based on the “Washington Consensus.” Present trends
could lead to a breakdown in global society due to the ineffectiveness of governments
seeking to cope with multiple, interlinked crises, using myopic, reactive and uncoor-
dinated responses.

Although policy reforms are proposed to correct for market deficiencies, most
current measures tend to be reactive and defensive. Conditions could worsen sharply
under such a business-as-usual approach, and lead to a breakdown of global society.
One highly undesirable outcome is an “apartheid” type, where the rich live in protected
enclaves and the poor barely survive outside in chaotic conditions.

(2) The middle row depicts the practical contribution of the sustainomics approach. It
offers an intermediate but practical step that takes us forward via proactive measures
that make current development more sustainable. Society moves gradually toward the
ultimate goal of SD by influencing key immediate drivers of change, including
consumption patterns, population, technology and governance – and thereby shaping
global trends and managing market forces. Thesustainomics framework also facilitates
direct manipulation of underlying pressures. More broadly, using existing experience
and tools that make development more sustainable today business and civil society
could help governments move proactively toward the ultimate goal of SD. There is
emphasis on early action, to overcome the huge inertia of “supertanker earth,” and
steer it away from its risky current path toward safer waters using existing knowledge.
Coevolving socioeconomic and ecological systems need to be guided by rational
human foresight at a time where a major global transition might lead to disastrous
results (see Section 4.2.3)

(3) The third row follows on from the successful implementation of the second (transition)
row. Here, our children and grandchildren might pursue their long-term goal of truly
global SD along the BIGG path. They would need to work on deep underlying
pressures linked to basic needs, a social power structure, values, choices and a
knowledge base. Fundamental changes are necessary, driven by social justice and
equity concerns, through inspired leadership, a networked, multistakeholder, multi-
level global citizens’ movement, responsive governance structure, improved policy
tools, advanced technologies and connectivity (especially trade, finance, communi-
cations, etc. via digital technology). The need to go beyond capitalism was highlighted
by Piketty (2013), who argued that it made inequality worse because the returns to
private capital exceed the general economic (and wage) growth rates in the long run.
Bartelmus (2018) and Clark et al. (2018) also highlight the shortcomings of modern
capitalism. The emergence of a multipolar world is discussed in Ahmad (2005) and
Hau et al. (2012), centered around BRICS (Brazil, Russia, India, China, South Africa)
and other nations, and based on multiple international currencies and soft economic
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power. It supersedes the US-dominated unipolar world driven by the US dollar and
hard (military) power. The World Social Forum (Leite 2005) and Global Transition
Initiative (Raskin 2006) are two efforts to build pluralistic global citizens networks.
Chapter 6 describes some multilevel, multistakeholder, transdisciplinary dialogues
where networks of experts and practitioners play a key role.

1.3 Brief History and Summary of Sustainomics

1.3.1 Evolution of the Sustainomics Approach

This section provides a brief overview from an institutional perspective of how sustai-
nomics evolved. The Preface of this book provides a more personal viewpoint. The
sustainomics framework draws together two broad streams of thought – i.e., development
(focused on human well-being) and sustainability (systems science-oriented), as described
in the following sections.

Development Stream (Human Well-Being-Focused)

Current approaches to SD draw on the experience of several decades of development
efforts. Historically, the development of the industrialized world focused on material
production as the basis of human well-being. Not surprisingly, most industrialized and
developing nations have pursued the economic goal of increasing output and growth
during the twentieth century. While the traditional approach to development was strongly
associated with economic growth, it had important social dimensions as well.

By the early 1960s the large and growing numbers of poor in the developing world, and
the lack of “trickle-down” benefits to them, resulted in greater efforts to improve income
distribution directly. The development paradigm shifted toward equitable growth, where
social (distributional) objectives, especially poverty alleviation, were recognized as being
distinct from and as important as economic efficiency in contributing to well-being.

Protection of the environment has now become the third major objective of SD. By the
early 1980s, a large body of evidence had accumulated that environmental degradation was
a major barrier to human development and well-being, and new proactive safeguards were
introduced (such as the environmental assessments).

Some key milestones relating to the evolution of recent thinking on SD include: the1972
UN Environmental Summit in Stockholm, the 1987 Brundtland Commission report, the
1992 UNCED in Rio de Janeiro, the 1995 World Summit on Social Development in
Copenhagen, the UN Millennium Summit and the MDGs in 2000, the Earth Charter
(2000), the 2002 WSSD in Johannesburg, the UN Millennium Development Project
approved as a follow-up to the MDGs in 2005 (MDG 2005), the UN Decade on Education
on Sustainable Development (1995–2014), the UN Rio+20 Earth Summit in 2012, the UN
SDGs and the 2030 Agenda in 2015, and Paris climate change accord at COP21 in Paris –
see Section 1.2.
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Sustainability Stream (Systems Science-Oriented)

Meanwhile, the scientific community became more interested in exploring the concept of
sustainability. During the 1980s a number of relevant international scientific research
initiatives dealing with nature emerged, including the World Climate Research Programme
(WCRP) in 1980, International Geosphere and Biosphere Programme (IGBP) in 1986 and
DIVERSITAS (on biodiversity and ecology) in 1990. The UN IPCC was also established
in 1988 (by the World Meteorological Organization and UNEP) for global scientific
experts to periodically assess information on climate change. However, global sustainabil-
ity issues like climate change were mainly framed by natural scientists as problems
involving biogeophysical systems, largely divorced from their social context. Although
the social aspects have received increasing attention in the scientific debate, it was
considered an “add-on” rather than a fundamental element.

In the 1990s, it was recognized that human activity was a major factor influencing
global changes – e.g., in the work of existing scientific bodies like the IPCC (IPCC 1996a,
2001a) and creation of new bodies like International Human Dimensions to Global
Environmental Change (IHDP) in 1996. In 1995, the IGBP GAIM (Global Analysis,
Integration and Modelling) Task Force was established to integrate the knowledge
generated in the various IGBP core projects. Since then, a series of international confer-
ences and initiatives have called for (i) a more integrated approach between the natural
and the social sciences and (ii) a better link between scientific activities and SD problems –
especially the human dimension. Among the significant outcomes of this trend was the
MA launched by UN Secretary General Kofi Annan in 2001, which linked ecosystems,
human communities and development. The TEEB initiative, the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) (Díaz et al.
2015), the System of Environmental-Economic Accounting (SEEA) (UN et al. 2014a,
2014b) and the Common International Classification of Ecosystem Services (CICES) are
useful follow-ups.

Emergence of Sustainomics

Among these multiple initiatives, the first ideas about sustainomics were outlined from
1990 onward in several conference presentations by Mohan Munasinghe, culminating in a
formal paper presented at the Rio Earth Summit in 1992, which set out key elements of the
framework (Munasinghe 1992a). Subsequently, these ideas were further elaborated for
practical application (Munasinghe 1994a). The aim was a more holistic and practical
synthesis that would help to make development more sustainable by integrating the
concerns of the development community (who focused on pressing development issues
like poverty, equity, hunger, employment, etc.) and the interests of the scientific commu-
nity (who emphasized research on sustainability science, environment, etc.). The neolo-
gism “sustainomics” was coined to project a more neutral image by focusing attention on
SD and avoiding any disciplinary bias or hegemony. Initially, sustainomics also sought to
balance people-oriented Southern Hemisphere priorities, including promotion of
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development, consumption and growth, poverty alleviation and equity, with environment-
oriented Northern Hemisphere concerns about issues like natural resource depletion,
pollution, the unsustainability of growth and population increase. These concerns have
merged into a global consensus with the SDGs.

SD is broadly described as “a process for improving the range of opportunities that will
enable individual human beings and communities to achieve their aspirations and full
potential over a sustained period of time, while maintaining the resilience of economic,
social and environmental systems” (Munasinghe 2002a, p. 192). Adapting this general
concept, a more focused and practical approach toward MDMS sought “continuing
improvements in the present quality of life at a lower intensity of resource use, thereby
leaving behind for future generations an undiminished stock of productive assets (i.e.,
manufactured, natural and social capital) that will enhance opportunities for improving
their quality of life (Munasinghe 2002a, p. 192)”.

The sustainomics framework is described in greater detail in Chapter 2. In particular, it
encourages decision making based on the balanced and consistent treatment of the
economic, social and environmental dimensions of SD, and draws on a sound but evolving
body of scientific knowledge, including the natural and social sciences, engineering and
humanities. Several decades experience in further developing and practically applying the
sustainomics framework in the field was described at the 2002 WSSD (Munasinghe 2002a,
GOSL 2002) and the Rio+20 Earth Summit (Munasinghe 2012). Meanwhile, the approach
has been cited and used in the work of many world bodies (Asian Development Bank,
CSD, European Community, Organisation for Economic Co-operation and De velopment
[OECD], UN Development Programme [UNDP], UNEP, World Bank, etc.), governments
(e.g., Canada, the Netherlands, the Philippines, Sri Lanka, UK, etc.) and individual
researchers – specific references are given throughout the text. This book seeks to provide
a comprehensive assessment of sustainomics today.

1.3.2 Summary of Basic Principles and Methods

The sustainomics framework draws on the following basic principles and methods (Muna-
singhe 1992a, 1994a, 2002a) – details in Chapter 2.

MDMS through Empowerment and Action

The step-by-step approach of MDMS becomes the prime objective, while SD is defined as
a process (rather than an end point). Since the precise definition of SD remains an elusive
and perhaps unreachable goal, a less ambitious strategy that merely seeks to make
development more sustainable does offer greater promise. Such a gradient-based method
empowers us to address urgent priorities without delay, and it is more practical because
many unsustainable activities are easier to recognize and eliminate. Although MDMS
focuses on implementing short- and medium-term measures, we also follow a parallel
track by continuing efforts to better define and achieve the long-term goal of SD.
MDMS does not imply any limitation in scope (e.g., restricted time horizon or geographic
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area). The approach also seeks to keep future options open and identify robust strategies
that meet multiple contingencies and increase resilience.

SD Triangle for Balance and Integration

SD requires balanced and integrated analysis from three main perspectives: social, eco-
nomic and environmental. Each view corresponds to a domain (and system) that has its
own distinct driving forces and objectives. The economy is geared toward improving
human welfare, primarily through increases in the consumption of goods and services.
The environmental domain focuses on protection of the integrity and resilience of eco-
logical systems. The social domain emphasizes the enrichment of human relationships and
achievement of individual and group aspirations. Interactions among domains are also
important.

Transcending Conventional Boundaries with Innovation and Fresh Ideas

The analysis transcends conventional boundaries imposed by discipline, values, space,
time, stakeholder viewpoints and operationality. The scope is broadened and extended in
all domains to ensure a comprehensive view. Transdisciplinary analysis must cover
economics, social science and ecology, as well as many other disciplines. Unsustainable
values like greed need to be replaced by more moral and ethical approaches. Spatial
analysis must range from the global to the very local, while the time horizon may extend
to decades or centuries. Participation of all stakeholders (including government, the private
sector and civil society) through inclusion, empowerment and consultation is important.
The analysis needs to encompass the full operational cycle from data gathering to practical
policy implementation and monitoring of outcomes.

Full Cycle Application of Practical and Innovative Analytical Tools

A variety of practical and novel tools and methods facilitate governance over the full cycle
from initial data gathering to ultimate policy implementation and feedback, and also
emphasize full life cycle analysis of products and processes.

Two complementary approaches based on “optimality” and “durability” may be used to
integrate and synthesize across economic, social and environmental domains within an
integrated assessment modeling framework. An issues-implementation transformation map
(IITM) helps to translate issues in the environmental and social domains into the conven-
tional national economic planning and implementing mechanisms within line ministries
and departments.

The BIGG path helps to restructure the pattern of development to make economic
growth more sustainable. It is explained through a “policy tunneling” model, especially
useful in poor countries where poverty alleviation will require continued increases in
income and consumption. Other practical tools include the AIM, integrated national
economic-environmental accounting (SEEA), SDA, environmental valuation, extended
CBA, MCA, integrated assessment models (IAMs) and so on. A range of SD indicators
help to measure progress and make choices at various levels of aggregation.
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The AIM process is the key link from initial data gathering to practical policy
application and feedback. Critical SD concerns are included in conventional national
development strategy and goals in two main ways: an upward link where SD issues are
embedded in the macro-strategy of a country via the medium- to long-term development
path, and a downward link where such issues are integrated into the national development
strategy in the short- to medium-term by carrying out an SDA of microlevel projects
and policies.

Brief Review of Key Ideas

The principle conclusion of this book is that we have made significant progress toward
understanding and implementing the concept of SD since the 1990s. The way forward is
by taking practical steps toward MDMS, as set out in the sustainomics framework and
BIGG pathway. Many unsustainable practices are obvious and may be addressed incre-
mentally today as we progress toward the long-term (and less clear) goal of SD.
Sufficient examples exist of good (and bad) practices, and the lessons learned permit
us to address immediate problems like poverty, hunger and environmental degradation in
a more sustainable manner, while concurrently seeking to better define and attain the
ultimate goal of SD.

The core principles underlying the sustainomics framework provide a good starting
point for systematic analysis of SD problems: (a) MDMS, (b) SD triangle (economic,
social and environmental dimensions) and balanced viewpoint, (c) transcending conven-
tional boundaries (discipline, space, time, stakeholder viewpoint, and operationality) for
better integration and (d) full cycle application of practical and innovative analytical tools
(including the AIM).

Furthermore, the case studies in this book (and elsewhere) demonstrate that the
approach of MDMS has already yielded encouraging practical results and shows increasing
promise for the future. Specific examples described here begin with global problems like
climate change and analysis of international- and national-level policy responses. Next, we
learn from the experience of transnational mechanisms involving the IPCC, the UN
2030 Agenda and SDGs, and the World Commission on Dams, which work through
multistakeholder, multilevel, multidisciplinary processes involving government, business,
civil society and scientists. At the national macroeconomic level, a wide range of country
applications involving a variety of models are presented, which provide useful insights for
practical economywide policies.

Within countries, case studies cover SD of key sectors like energy, transport and water,
as well as important ecological systems involving forests and agriculture. Resource pricing
policy could be used as a practical and flexible tool for MDMS. Finally, the book shows
how the sustainomics framework may be applied at the project and local levels, in areas
like hydropower, solar energy, water supply, sustainable hazard reduction and disaster
management, sustainable consumption and production and urban sustainability.

We accept that sustainomics is incomplete – there are both gaps in knowledge and
problems of implementation. Nevertheless, our hope and expectation is that the important
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contributions of other potential “sustainomists” will rapidly help to further flesh out the
initial framework and applications set out in this volume.

1.4 SD Status and SDGs

This section reviews recent trends and prospects in relation to the SDGs, as an appropriate
backdrop for the subsequent chapters.

One yardstick for measuring the progress of civilization is the ability of humans to
manipulate energy, matter and information. We may distinguish four eras (De Vries and
Goudsblom 2002, Munasinghe 1987, 1989). The first was the nomadic hunter-gatherer
phase starting several million years ago, including the domestication of fire and use of
stone tools. Around 8000 BC a second transition to the agricultural period began,
associated with farming settlements and agricultural implements. The advent of the indus-
trial age in the eighteenth century was even more rapid, and characterized by increasingly
crowded and polluted urban centers and machines. The twentieth century marked the
fourth transition to a planetary civilization, increasingly linked together by fast communi-
cations, rapid transportation, information technology and computers. During this process,
both extensive and intensive development took place. With each transition, extensive
development and growth in the scale of activities expanded the footprint of humanity
(see Figure 2.2). At the same time, intensive development increased the internal complex-
ity, cross-linkages and the ability to process information within society. Nevertheless,
human beings are still utterly dependent on the biogeosphere for their existence and, thus,
extensive growth makes us more vulnerable to environmental degradation. Meanwhile,
intensive development improves resilience due to greater complexity, interconnections and
redundancy, but also increases vulnerability to harmful disturbances that are quickly
transmitted to all parts of the globe (e.g., financial-market instabilities, new human diseases
or computer viruses).

Many recent books have set out key SD problems and potential remedies – taking
optimistic, pessimistic or intermediate viewpoints (IPCC 2014a, Jodha 2001, Lomborg
2001, MA 2005a, Maddison 2001, McNeill 2000, Munasinghe and Swart 2005, Speth
2013, UN 2017, World Bank 2017, UNDP 2017). While it is difficult to generalize,
environmentalists and natural scientists have tended to see the glass half empty, while
economists and technological optimists have perceived the glass half full – reflecting a
range of opinions. This book takes the middle path, arguing that the problems are serious
enough to warrant urgent attention, while existing and emerging remedies could provide
adequate solutions if early action is taken.

In the following, we highlight some broad facts about the global status of the SDGs,
while recognizing that specific goals need to be prioritized and implemented at the country
and local levels.

SDG 1: alleviating poverty for the 1 in 10 (or 768 million) people who stil live on less than
US$1.90 per day (World Bank 2017).
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SDG 2: providing adequate food, especially for 815 million malnourished people (FAO
et al. 2017). This will require food production to at least double in the next 35 years,
without causing further land and water degradation.

SDG 3: providing a healthy environment for the 92% of the world population who are
exposed to dangerous levels of pollution (WHO 2016). Despite some gains, more rapid
progress is needed in reducing maternal mortality and the risk of dying between the ages
of 30 and 70 from the main noncommunicable diseases.

SDG 4: ensuring all people have access to quality education and the opportunity for
lifelong learning, and reduce the persistent gender disparities in education. Despite
progress, more than a quarter of a billion school-aged children, adolescents and youth
are still not in school, and 59 million primary-school-aged children worldwide were out
of school in 2013.

SDG 5: achieving gender equality and empowering all women and girls worldwide to
enjoy their basic human rights. Girls’ access to education has improved, the rate of child
marriage declined and progress was made in the area of sexual and reproductive health
and reproductive rights. Yet, women spent almost triple the amount of time on unpaid
domestic and care work as men between 2000 and 2016.

SDG 6: supplying clean water to over 2 billion people who lack access to safe, readily
available water, and providingsanitation for 4.5 billion people who lack safely managed
sanitation (WHO and UNICEF 2017).

SDG 7: supplying adequate energy for basic needs and ending energy poverty, while
providing access to 1.1 billion people without electricity (IEA 2017).

SDG 8: promoting sustained, inclusive and sustainable economic growth, providing full
and productive employment and decent work for all. Over the years, labor productivity
and employment has increased but still remains low in DCs compared to developed
countries. Sustained high real economic growth remains elusive in least developed
countries.

SDG 9: investing in infrastructure, promoting inclusive and sustainable industrialization,
and supporting technological development, research and innovation for economic
growth and sustainability. Transportation services provide a vital link to global markets
but are still lacking in some regions. Despite progress, the least developed countries are
still lagging in manufacturing. Global investments in research and development con-
tinue to grow, although large disparities persist among regions and between rich and
poor countries.

SDG 10: reducing inequality within and among countries. So far, progress has been
mixed. Sustained economic growth has helped reduce income inequality in many
countries, but those in the bottom 40% are particularly vulnerable to economic
changes. Sustained income growth overall is necessary to reduce inequality and
ensure shared prosperity.

SDG 11: providing safe shelter for all, especially for those who are vulnerable to natural
disasters and those that live in areas susceptible to civil strife. The situation
is worsening, with an increase of five million people displaced by conflict in
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2015 – either refugees, asylum seekers or internally displaced (UNHCR 2018). The
total was over 65 million by the end of 2015, equivalent to the twenty-first largest
country in the world.

SDG 12: ensuring sustainable consumption and production patterns to reshape resource-
use management and related social and environmental impacts for sustainability. The
material footprint of a person in a developed region is manifold greater than that of a
person in a developing region.

SDG 13: taking urgent action to keep the global temperature rise this century to well below
2�C above preindustrial levels (ideally close to 1.5�C), while increasing country resili-
ence to the adverse effects of climate change. Current mitigation pledges are sufficient
only to reach a 3�C target.

SDG 14: conserving and sustainably using the oceans, seas and marine resources, elimin-
ating overfishing that threatens about one third of the world’s fish stocks, reducing
ocean acidification levels that endanger marine ecosystems worldwide and taking
actions to reduce coastal eutrophication of large marine ecosystems that is predicted
to rise by one fifth by 2050.

SDG 15: protecting and restoring ecosystems and biodiversity to help mitigate climate
change and provide increased resilience to increased human pressures and mounting
disasters. Globally, between 2000 and 2017, average coverage of key biodiversity areas
has increased, but since 2010 the annual growth is only 1–2%.

SDG 16: promoting peaceful and inclusive societies with access to justice for all for
effective, accountable and inclusive institutions at all levels as a foundation for SD.
Countries with higher income inequality suffer from higher levels of violence. Poorer
countries and regions tend to be sources of victims for human traffickers and are more
prone to corruption.

SDG 17: ensuring a stronger commitment to partnership and cooperation to achieve the
SDGs, especially public–private–people partnerships.

Future climate change will exacerbate all of these problems, impacting most severely on
the vulnerable poor, who are the least responsible for these problems.

The nexus of poverty–inequality–overconsumption–environmental harm shows the
complex and damaging synergies among problems. Around 2010, the richest 20% of the
world population (1.4 billion people) consumed over 85% of global output, or 65-fold
more than the poorest 20%. In 2016, the eight richest persons owned more wealth than the
poorest half of the world’s population (3.6 billion). Highly inequitable income distributions
also persist within many countries (UN 2015). Yet, by 2010 the ecological footprint of
humanity exceeded the sustainable bio-capacity of the earth by 50%, and by 2030 we are
likely to need two planet equivalents to sustain our lifestyles (Global Footprint Network
2018). Clearly, if the rich are consuming more than one planet worth, we need to free up
resources to raise the poor out of poverty, as promised repeatedly in global agreements (see
Section 1.2). The 1947 UN Universal Declaration of Universal Human Rights (UN-UDHR
1947) contains the elements of all seventeen SDGs, underlining the lack of progress over
the past seven decades.
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Recent research opens up promising new prospects to make both consumption and
production more sustainable (Munasinghe 2012). Anthropogenic carbon emissions typify
modern resource over-exploitation, while exactly the same arguments could be made for
other resources like energy, water. Instead of viewing the rich as the problem, they should
be persuaded to contribute to the solution (Munasinghe 2010).

Making consumption patterns more sustainable through simple actions will reduce
carbon emissions significantly – e.g., using energy-saving light bulbs, washing laundry
at lower temperatures, eating less meat, planting trees or using more fuel-efficient cars.
Such actions will not only save money, but are also faster and more achievable than many
so-called big technology solutions. Furthermore, families that purchase low-carbon prod-
ucts and services can stimulate innovation in businesses, while encouraging politicians to
take radical steps toward a lower carbon world. Many existing “best” practice examples
can be replicated widely, while innovative businesses are already developing the future
“next” practice products and services.

A “virtuous cycle” of mutually supportive sustainable consumers and producers can cut
across national boundaries and interests (see Section 15.7). It will complement the trad-
itional top–down emphasis on action by governments, who lack political will to take bold
steps. Finally, the rich could not only help the billions of poor to emerge from poverty, but
also set a good example that will encourage the latter to seek more sustainable consump-
tion paths – see Section 2.5 on BIGG.
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