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Abstract
The Driver–Pressure–State–Impact–Response (DPSIR) framework has been used by environmental agencies and others to 
assess environmental challenges and policy responses. However, in doing so, social justice or equity issues tend to come as 
an afterthought, while there is evidence that environmental challenges and policy responses are not equity (including gen-
der-) neutral. Hence, this paper addresses the question: why should, and how can, equity issues and environmental justice be 
incorporated into the DPSIR framework? It presents a structure for including equity within DPSIR and applies it. It reviews 
the literature to bring together data that demonstrates that there is a clear equity perspective along the entire DPSIR analysis. 
It concludes that although individual environmental policies may succeed to achieve their specific goal in the short term; if 
they ignore the equity aspects, the policy strategies as a whole are likely to be environmentally unjust, and lead to exclusive 
and unsustainable development, which, in turn, could further exacerbate environmental challenges. This highlights the need 
for an integrated approach in efforts to achieve environmentally sustainable development.

Keywords DPSIR · Biodiversity and Ecosystem Services (BESS) · Equity · Gender · Environmental justice · Inclusive 
development · Environmental challenges · Inequality

Introduction

To meet the commitments of Agenda 2030, socio-economic 
dimensions must be brought into environmental analysis. 
The core principles of Agenda 2030 require no less: “As we Handled by Osamu Saito, United Nations University Institute for 
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embark on this great collective journey, we pledge that no 
one will be left behind. Recognizing that the dignity of the 
human person is fundamental, we wish to see the goals and 
targets met for all nations and peoples and for all segments 
of society. In addition, we will endeavour to reach the fur-
thest behind first” (UNGA 2015: para 4). This declaration 
recognizes the interdependence, trade-offs, and synergies 
between the Sustainable Development Goals (SDGs) and 
requires “leaving no one behind” and prioritizing the “fur-
thest behind first” (UNGA 2015).

Despite scientific and policy endorsement, “political 
and scientific ‘bureaucratic silos’ with ‘ethical blindness’ 
or ‘self-serving’ bias” (EEA 2013:41) promote incremen-
tal, symptomatic approaches ignoring equity concerns. The 
driver–pressure–state–impact–response (DPSIR) frame-
work, used by environmental agencies and the Global Envi-
ronmental Outlook, has traditionally marginalized equity 
issues (Carr et al. 2007) except to a limited extent in the 
impacts and response component. Hence, this paper asks: 
why should, and how can, equity issues and environmental 
justice be incorporated into the entire DPSIR framework? 
It presents an equity sensitive DPSIR framework (see 2), 
applies it (see 3 and 4), and reflects on the outcomes and 
implications for inclusive and sustainable development (see 
5 and 6). We note that the key message of our paper that the 
drivers and impacts of environmental degradation are deeply 
affected by and reinforce growing inequalities in society is 
a strong message in itself. We choose to specifically con-
nect this to the DPSIR framework because of its structuring 
influence on environmental analyses by organizations such 
as the European Environmental Agency, EUROSTAT, and 
UN Environment. This influential framework requires urgent 
modification to stay aligned with contemporary international 
commitments like Agenda 2030.

While most papers on environmental justice use norma-
tive arguments; this paper uses the limited available quan-
tified observations from scattered literature to make the 
empirical and analytical argument that equity is integral to 
addressing environmental problems sustainably (UNDP–UN 
Environment 2017:71). Before moving further, we would 
like to briefly distinguish between equity and equality. 
Equity is central to enhancing fairness and justice regard-
ing benefits and needs, for example, for women and men, 
different classes and communities, and between countries. 
Equality is closely connected to the human rights agenda and 
refers to equal rights, opportunities, prospects, and power for 
different groups (Sida 2016). Empirically, this paper focuses 
on how socio-economic inequalities affect environmental 
degradation, how different social groups are unequally 
responsible for driving environmental degradation, and how 
environmental degradation exposes different social groups 
unequally to environmental risks. We describe and analyse 
these inequalities, as they represent and elucidate a range of 

equity concerns, acknowledging that addressing them may 
not be a matter of reducing inequality alone. In order for 
equity to exist, those who are furthest behind (in terms of 
class, race, gender, ethnicity, and their multiple intersec-
tions) require more than equal treatment. Therefore, while 
much of this paper focuses on inequality and distributional 
injustice, we see the growing inequalities as a problem when 
it affects fairness in terms of exposure to risks and respon-
sibilities; and when the rights of people are affected. We 
return to this in our conclusion.

Re‑shaping the DPSIR framework

Equity, environmental justice and inclusive 
development

This paper aligns with a broader definition of environmental 
justice, which goes beyond a focus solely on distributional 
justice and also includes recognition of diversity, participa-
tion in political processes, and procedural justice (Schlos-
berg 2004). This requires understanding: (a) who manages 
nature’s contributions (Diaz et al. 2018) in terms of Bio-
diversity and Ecosystem Services (BESS) (MEA 2005); 
(b) who has access to and control over these contributions 
within and between countries; (c) how are the explicit and 
implicit Rights to use nature’s contributions and Respon-
sibilities (including capabilities to address problems) and 
Risks (RRR) associated with environmental degradation 
shared between and within countries, people, and other 
living creatures; (d) that people have equal moral worth 
expressed in human rights or rights to development (IPCC 
2014a: 319); and (e) that procedural justice includes equal 
access to information, participation, justice, capacity build-
ing, and accountability (Walker 2012). Equity calls for an 
inclusive development approach which goes beyond pro-
poor strategies to address social, ecological, and relational 
inequalities (Gupta et  al. 2015; Pouw and Gupta 2017; 
Bavinck and Gupta 2017).

Inequity is intersectional, as gender, class, ethnicity, age, 
race, indigeneity, disability, and spatial aspects combine in 
complex ways to cause environmental problems and exac-
erbate vulnerabilities (IPCC 2014b: 49). Inequitable use of 
resources and production of pollution are reflected in the 
diverse environmental footprints of nations, sectors, and 
individuals (WWF 2016). Furthermore, tipping points vary 
for different socio-ecological entities and systems, not least 
because stressors can bio-accumulate far from where they 
were emitted and affect individuals and communities differ-
ently (EEA 2013).

As we approach and cross planetary boundaries (Rock-
ström et al. 2009), environmental justice issues become 
critical, as boundaries also imply more acute and longer 
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term limits to nature’s contributions (Robinson et al. 1973) 
inevitably calling for either ‘life-boat ethics’ (Hardin 1974) 
or a sharing of such scarce resources and sinks or ecospace 
through reallocating rights, responsibilities, and risks (Gupta 
2016). This paper focuses on building the empirical and 
argumentative case for explicitly integrating these equity 
concerns in the DPSIR framework.

Why should equity be integrated in the DPSIR 
framework?

The European Environmental Agency developed the 
DPSIR framework to ensure science-based environmental 
policies. DPSIR identifies the relationships between driv-
ers (underlying causes/needs; e.g., economic growth), pres-
sures (human activities resulting from the needs; e.g., use/
abuse of resources, emissions, and land-use change), state 
(effect on the biological, physical, and chemical state, of 
the environment), impacts (on ecosystem functions and 
public health), and responses (policies addressing DPSI). 
Since its initial design, the framework has been consider-
ably elaborated (e.g., Elliott et al. 2017). However, it relies 
on aggregated data that hide the distributional aspects of 
DPSIR and do not capture the underlying structural factors 
causing environmental degradation. Hence, it cannot define 
and address differentiated problems, instead perpetuating 
the “reproduction of existing inequalities” (Carr et al. 2007: 
543) with knock-on consequences for resource access and 
allocation and sustainable use. This is reinforced by domi-
nant approaches to knowledge that ignore contextualization 
(Pascual et al. 2014), exclude other knowledge systems, grey 
literature, and non-English language literature, and predomi-
nantly take a gender–neutral approach.

Therefore, why does equity matter for environmental 
sustainability? Sceptics argue that the urgency of environ-
mental challenges reduces the time for addressing justice 
issues (“injustice is preferable to total ruin” (Hardin 1968: 
1247)); that equity scholarship being normative is of poor 
quality, diverting attention from real science and that equity 
can only be achieved at the cost of the environment (Klinsky 
et al. 2017).

However, we argue that:

– Equity is substantively integral to sustainable develop-
ment through strong links between poverty, inequality 
and the environment (IPCC 2014a: 287; FAO 2014; 
OECD 2003); that equity is not per definition in conflict 
with environmental sustainability (Klinsky et al. 2017); 
and that where there are trade-offs, strong sustainability 
requires taking both into account;

– Equity considerations are required by moral, policy (e.g., 
SDG 10), and legal obligations [e.g., see Art 3 of the 

Climate Convention (UNFCCC 1992)] which require that 
responsibility is allocated based on causation, capability, 
and vulnerability;

– A gendered approach could be an important sustainabil-
ity multiplier (UNEP 2016a, 2016b; World Economic 
Forum 2016a); For example, empowering women 
through tenure rights, sexual and reproductive rights, 
access to education, water, sanitation and health services 
could have significant impacts on addressing food secu-
rity, reduce infant mortality and fertility rates (valued at 
USD 100 billion in demographic dividend (WHO 2016c: 
7)), increase income-earning opportunities (valued at a 
tenfold return on investment through better education 
and work (WHO 2016c: 7)) and reduce vulnerabilities 
(UNEP 2016a: 105; 207) as further demonstrated in this 
paper; and

– Policy effectiveness is threatened when substantive and 
procedural inclusiveness is violated undermining the 
legitimacy and compliance-pull of policies (Gupta 2006). 
Equity can also be important for behavioural change in 
natural resource use (Kinzig et al. 2013). However, such 
issues have been neglected in integrated scholarship and 
related policy processes (UNDP‒UN 2017: 65).

Our experience in science-policy communities is that 
equity sceptics argue that science-based policy requires 
‘value-free’ science and that equity studies are ‘value-
laden’, ‘illegible’ reflecting different epistemologies and 
methods (e.g., ethnography and narratives), and are inad-
equate, as they are argumentative, qualitative, and contex-
tual. However, science-based policy does not imply reliance 
on ‘value-free’ natural sciences to the exclusion of social 
sciences (EEA 2013) for none of the sciences are value-
neutral (Lacey 1999; Proctor 1991). Science reflects disci-
plinary values and the values and gender of the scholars. For 
example, empirical evidence shows that female economists 
believe less in the power of the market to solve problems, are 
less in favour of austerity and more in favour of environmen-
tal protection than their male counterparts (May et al. 2018; 
Griffin 2017), and are, therefore, likely to make different 
policy recommendations. In fact, the quest for ‘value-free’ 
science ignores human–environment interactions as well as 
the politics inherent in knowledge production and conse-
quently is misleading (McMichael et al. 2003; Oreskes and 
Conway 2011).

These persistent epistemological challenges also reflect 
the miniscule scientific budgets for equity issues (e.g., the 
social sciences received comparatively tiny funding in the 
US between 1970 and 2015 (National Science Foundation 
2017)); and even within the natural sciences, funding focuses 
on product development in nano-bio and information tech-
nology rather than on risks which receives 1% of the fund-
ing, biasing investment into potentially risky areas serving 
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business interests (EEA 2013). Research is biased: e.g., most 
Intergovernmental Panel on Climate Change (IPCC) authors 
come from industrialized countries (Schulte-Uebbing et al. 
2015) and 87% of global researchers, 92% of the research 
budget and 94% of scientific publications come from the 
G20 countries (UNESCO 2015). It is skewed against dis-
advantaged people as aggregated data hides disaggregated 
experiences in general (UN 2012: 12) or ignores those left 
behind, e.g., displaced people (Bennett et al. 2017: 11; IOM 
2018). This is counter-productive as effective environmental 
policy requires knowledge on how to address policy chal-
lenges (UN 2012: 9) and environmental policy failure can 
be related to the inability to account for equity issues (Fleur-
baey et al. 2014: 287; Ostrom and Walker 2003; Reed 2011) 
and barriers to participation (UN 2012). The lack of legiti-
macy (IPCC 2014a: 327) and limited democratic processes 
may result in policy processes suffering from capture, clien-
telism and exclusion (World Bank 2017a, 2017b).

Instead, “Outcomes seen as equitable can lead to more 
effective cooperation” (IPCC 2014b: 5). Issues of inclusion/
exclusion, environmental and social benefits and costs, and 
RRR to BESS that have been only rhetorically or periph-
erally addressed, need to be mainstreamed in debates and 
decision-making processes (UNDP‒UN Environment 
UNEP 2017: 65). Only a comprehensive evaluation of 
socially disaggregated data and knowledges can lead to bal-
anced science-based policy choices for inclusive develop-
ment. Equity issues are not an afterthought but need to be 
integrated in the problem diagnosis from the outset to craft 
effective responses. While some favour discarding DPSIR 
(Carr et al. 2007), we suggest integrating equity into the 
DPSIR framework, as shown in Fig. 1. In the following sec-
tions, we apply our approach to the DPSIR framework.

Applying the framework: drivers 
and pressures

Drivers and equity

Drivers and pressures of environmental degradation are 
closely linked and unevenly distributed. They typically 
include economic growth, technologies, and, controversially, 
population growth (cf. GEO 2012; see Fig. 2).

Global GDP is estimated at USD 75.4 trillion in 2017. 
The pursuit of growth drives resource extraction and exter-
nalizes environmental pollution and related social costs. 
Nevertheless, states prioritize it based on the normative 
assumption that growth enhances ‘average’ welfare. How-
ever, this ‘tyranny of averages’ is deceptive, as growth does 
not imply equitable distribution of welfare or poverty reduc-
tion (OECD 2017a, b; Piketty 2014; Ghosh 2011). In fact, 
resources are increasingly becoming concentrated in fewer 
hands. In 2017, every day 2 people became billionaires; 
less than 75 (the number is reducing every year) people (all 
men) owned as much as the poorest 3.7 billion people com-
bined; the top 1% owned more than the rest of the world 
and controlled 82% of the growth in wealth; the bottom 3.7 
billion experienced no increase in wealth (Oxfam 2018: 8; 
data from Credit Suisse 2017). Within OECD countries, 
the top 10% have as much as the bottom half, and the low-
est 40% have less than 3% of the wealth (OECD 2017a, b: 
13). Within India, resident billionaires have increased from 
2 with a 1% share of GDP in 1995 to 46 with a 10% share 
in 2012 (India Exclusion Report 2016: 5). Furthermore, 
income inequality and elite capture of resources is highly 
masculinized from global to local levels, with men dominat-
ing the rich, high-consuming urban class, especially at the 
top of the wealth pyramid. At the top of the income ladder, 
higher gender inequality is strongly associated with higher 
income shares in the top 10% income group (Gonzales et al. 
2015; UNEP 2016a, 2016b).

Inequality, affluence and related power politics affect 
growth prospects, as the super rich (both people and cor-
porations) often avoids or evades tax payments amounting 
to an estimated USD 100-500 Billion annually (Crivelli 
et al. 2016; Cobham and Janský 2018; OECD 2015). This 
reduces state revenues for public/merit goods resulting, 
inter alia, in reduced environmental protection affecting the 
capital of the poorest and their income-earning opportuni-
ties (OECD 2015; OECD 2017a, b; India Exclusion Report 
2016). Inequality also affects investment and production 
patterns: the savings and pension funds of the rich invest 
heavily in fossil fuel companies which are the world’s larg-
est including Sinopec (China Petroleum & Chemical Corp) 
and Royal Dutch Shell with revenues of USD 305 Billion 

Fig. 1  Integrating equity questions in the DPSIR framework
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and 257 Billion, respectively1; these companies do not wish 
to be left with stranded assets and lobby intensively to pre-
empt decarbonisation policy (Klein 2014). Crony capitalism 
leads to deregulation, reduced taxation, and/or big subsidies 
for large industries, because they often default on payment 
(India Exclusion Report 2016: 11). Capital and trade lead 
to re-distribution of the per capita benefits of land use from 
developing to industrialized countries. This results in, for 
example, large-scale land (and water) grabbing (47 Mha) 
(Rulli et al. 2013).

Inequality affects consumption patterns. For example, 
the per capita ecological footprints of high-income coun-
tries (HICs) are 6 times larger than their per capita share 
of global biocapacity (1.7 gha), while those of low-income 
countries (LICs) are less than half their per capita biocapac-
ity (WWF 2016: 78). Between 1961 and 2012, the average 
per capita footprint in HICs increased from 5 gha to 6.2 
gha, in middle-income countries (MICs) from 1.4 to 2.3 gha, 

and in LICs remained flat at 1 gha (WWF 2016: 80). HICs 
have a higher per capita urban footprint (180.5 sq m) than 
LICs (43.7 sq.m) (Pesaresi et al. 2016). “Gendered consumer 
demands, transport use patterns and car driving trends show 
a gendered ecological footprint and contributions to climate 
change” (Angeles 2017: 103; see also: UNEP 2016a, 2016b; 
Cohen 2015). Moreover, more than 56% of the land footprint 
associated with EU consumption was from outside the EU 
(EEA 2015: Figs. 2, 3). This underscores the extent to which 
inequitable production and consumption patterns produce 
environmental degradation elsewhere. Thus, “Northern his-
torical development and present production and consump-
tion levels are reliant upon a socio-ecological ‘subsidy’ 
imposed on Southern countries” through a disproportionate 
use of global commons and sinks (Rice 2009: 233–235).

A second driver, technology, and innovation has acceler-
ated the pace and extent of access to water, food, shelter, 
and varied goods and services, including in areas where they 
have been absent or in limited supply. Technology can decar-
bonize, dematerialize, and detoxify production patterns and 
reduce the demand for, and enhance the quality of, BESS 

Fig. 2  Drivers and pressures and inequity. Source: building further on IPCC 2014b: Figs. 12.1 and 13.5

1 https ://www.stati sta.com/stati stics /27271 1/top-globa l-oil-and-gas-
compa nies-based -on-net-incom e/.

https://www.statista.com/statistics/272711/top-global-oil-and-gas-companies-based-on-net-income/
https://www.statista.com/statistics/272711/top-global-oil-and-gas-companies-based-on-net-income/
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if regulation requires it, investment patterns promote it, 
and countries and people can afford it—all of which can be 
affected by the above-mentioned inequalities.

However, technology developers have also externalized 
environmental justice issues through: continuing in a path-
dependent manner as a way to avoid being left with stranded 
assets—oil/gas (Economist Intelligence Unit, 2015); ena-
bling large-scale extraction and pollution; concentrating 
control over land, water, minerals, data (e.g., through infor-
mation technologies), and seeds (e.g., 4 companies con-
trolled 56% of the seeds market via bio-technology in 2008 
(Howard 2009:1270)); and developing risky technologies 
for profits while the risks are under-studied and externalized 
(EEA 2013).

Population dynamics and growth are often posited as 
drivers of environmental degradation, which is based on 
controversial and contested arguments. Neo-Malthusians 
argue that population growth from 7.6 billion people in 2017 
to 11.2 billion in 2100 (UNDESA 2017:1) is outstripping 
the Earth’s carrying capacity, thus implicitly blaming the 
poor (see, e.g., Hardin 1974) and women (Bandarage 1997; 
Hartmann 2014) for global environmental crises. Consider-
able evidence shows that population growth, if a “driver” at 
all, is a derivative one: gender inequalities and lack of access 
to resources, education and health services, child marriages 
[e.g., every 2 seconds a girl is married off, (UNDP 2016: 
5)], and restricted sexual and reproductive rights contribute 
to high fertility rates. Countries with high infant mortality 
have high fertility rates and a fall in child mortality precedes 
the fall in fertility rates (Bavel 2013; UNDESA 2017: 5/12). 
Education reduces child mortality and increases birth control 
(Smith-Greenaway 2013; Cohen 2008) especially when there 
is access to contraceptives (UNFPA 2011) and women are 

empowered (Blanc 2001; Do and Kurimoto 2012) making 
women’s empowerment also a sustainability multiplier.

Pressures and equity

The pressures on our ecosystems include climate change, 
food production, chemicals, mining, energy production, 
waste, trade, and transport (UNEP 2013), each having an 
equity dimension. Climate change is caused by greenhouse 
gas (GHG) emissions. The richest 10% emit 66% of the 
GHGs, while the poorest 50% emit 15% (Hubacek et al. 
2017; see also Oxfam 2015: 1); globally, 100 corporations 
emit 71% of global  CO2 emissions (Griffin 2017). The per 
capita carbon footprint of the lowest income category is 1.6 
t per day and 17.9 t per day for the high-income category 
(Hubacek et al. 2017).

Similarly, food production is disproportionately geared 
towards serving the rich (cf. Ritchie and Roser 2017) com-
bined with a poor distribution system, leading to 800 million 
hungry people and 2 billion with micronutrient deficien-
cies (FAO 2016: 8), while 1.9 billion eat too much (WHO 
2018). For example, in 2017, USA meat consumption was 
40 Billion kg, which is more than two times the total meat 
consumption of India and Africa combined (OECD 2018). 
Livestock production, including feed crops, uses 70% of 
agricultural land (FAO 2006:xxi), drives land-use change 
causing deforestation (Machovina et al. 2015), while emit-
ting 18% of GHGs (FAO 2006/16:xxii), using 8% of global 
human water use, being the largest sectoral source of pol-
lutants (animal wastes, hormones and antibiotics, chemicals, 
fertilizers and sediments causing eutrophication, coral reef 
damage, etc.), and the leading sector in biodiversity damage 
(FAO 2006: xxiii/2016). In addition, meat consumption and 
production is highly masculinized and skewed towards upper 
income classes.

Rising food production by 60–100% by 2050, if addressed 
by intensive agriculture, will negatively affect BESS (Til-
man et al. 2011: 20260) which will damage the assets of 
the local and indigenous peoples and lead to loss of income 
(damage and loss). Global fish production was 174 Mmt 
in 2017.2 While fish consumption is not as strongly cor-
related to income per capita (Ritchie and Roser 2017), per 
capita growth in fish consumption is higher in industrialized 
(from 5.2 to 18.8 kg over 1961–2013) than in low-income 
food-deficit countries (from 3.5 to 7.6 kg) (FAO 2016: 2). 
Furthermore, inequality affects the amount and reasons for 
food wastage: More than 1/3rd of food produced (1.3 Bt, 
UNEP 2015: 114) is wasted costing USD 680 billion and 

Fig. 3  Markets selling illegal wildlife products in Laos. Photo by Joy-
eeta Gupta

2 https ://www.stati sta.com/stati stics /26457 7/total -world -fish-produ 
ction -since -2002/.

https://www.statista.com/statistics/264577/total-world-fish-production-since-2002/
https://www.statista.com/statistics/264577/total-world-fish-production-since-2002/
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USD 310 billion in industrialized and developing countries, 
respectively. Northern consumers waste more (95-115 kg 
annually) than Southern ones (6–11 kg annually)3, where 
waste is often due to the lack of refrigeration and transporta-
tion facilities.

The large-scale extraction, distribution, production, and 
disposal of minerals (e.g., oil, gas, and gold) and chemicals 
(e.g., fertilizers, pesticides, medicines, microplastics, and 
nanoparticles) causes local-to-global pollution. Such pro-
cesses are often geared towards meeting the consumption 
needs elsewhere. For example, in 2005, 57.7% of global 
land-use changes caused by nickel mining for use else-
where occurred in five countries (Nakajima et al. 2017: 730). 
Extraction also leads to (ground)water pollution, earthquake 
hazards, subsidence and sinkholes as well as mining wastes 
approaching 100 Bt annually4 on land and offshore.

Plastic packaging exceeds 320 Mt annually of which 40% 
is used for single-use packaging (Wright and Kelly 2017: 
6634) mostly in industrialized countries; but 95% of ocean 
plastic comes via 10 rivers of which 8 are in Asia and 2 in 
Africa because of poor disposal practices (Schmidt et al. 
2017: 12252) and the export of plastic wastes to these coun-
tries. Waste nearly doubled between 1970 and 2000 and con-
tinues to grow (UNEP 2017: 29) with cities generating 7-10 
Bt annually. There are more than 2.5 million contaminated 
sited in Europe. Industrial and hazardous waste generation is 
shifting from industrialized to emerging economies, which 
are often poorly prepared to safely manage these waste 
streams.

While trade and transport enhance growth, they also 
accelerate degradation. Wood trade of USD 226 billion 
(2015) drives deforestation (FAO 2015b). Transport uses 
resources and water, is a key emitter of GHGs and air pol-
lutants, and releases invasive species in ecosystems (Hulme 
et al. 2008; 403). Yet, 90/193 countries do not have vehicle 
emission standards and existing standards are often violated 
in those that do have them. 80% of global diesel vehicles 
have higher emissions than certification limits (Anenberg et 
al. 2017). This is further exacerbated by environmental 
crime globally (USD 91–259 B) which includes illegal wild-
life trade (USD 7–23 B; see Fig. 3), forestry (USD 51–152 
B), fisheries (USD 11–24 B), and mining (USD 12-48 B) 
making it the fourth-largest crime (Nellemann et al. 2016:7: 
Stimson Centre 2016) benefitting the criminal industry and 
buyers often at the cost of the poor.

Thus, drivers and pressures of environmental degra-
dation result from and exacerbate existing inequalities. 

Equity–blind and equity–neutral assessments fail to address 
these underlying causes of environmental degradation.

State and impact

Introduction

This section examines the equity dimension of ‘state’ and 
‘impact’ in the DPSIR formulation: Who manages and con-
trols existing ecosystems; how is exposure to environmental 
benefits and risks distributed, and how are impacts distrib-
uted over different social groups given differential adaptive 
capacities?

Atmosphere and equity

Atmospheric pollutants include indoor household pollution 
at local level in developing countries, local-to-transboundary 
air pollution, and local-to-global climate change.

Household air pollution from cooking with unsafe fuels 
and stoves threatens the health of 2.8 billion people (espe-
cially women who cook) and children in rural and peri-urban 
areas in developing countries (Chafe et al. 2014: 1314); as 
income increases, household air pollution decreases (UNDP 
2011a). Ground-level ozone can reduce global crop yields 
by up to 50 Mt/year increasing risks to small farmers.5 Over 
half the world’s population lives in urban areas but only 12% 
of cities meet WHO air quality standards6; 98% of cities in 
LICs and MICs which collect data exceed WHO Guidelines 
for PM 2.5 and PM 10, as compared to 56% for cities in 
HICs exposing their citizens to health risks (WHO 2016a, 
b). Increased PM 2.5 (particulate matter with a diameter 
˂ 2.5 micrometers) can enter the lungs and heart (World 
Economic Forum 2016b). Such air pollutants and climate 
change-related temperature changes increase the vulnerabil-
ity of specific people (older people, children, chronically 
ill people, and socially isolated poor people) and occupa-
tions (outdoor workers) (Sarofim et al. 2016 discussing the 
USA). Vulnerability to climate change is also differentiated: 
the highest emitters are often the least vulnerable to climate 
change (20 of 36 most emitting countries), while countries 
with low and moderate emissions are highly vulnerable (11 
of 17 low/moderate emitters); this inequality is projected 
to get worse by 2030 (Althor et al. 2016). Tropical areas 
and Small Island Developing States and agricultural popula-
tions in Asia and Africa will be worst affected (UNDESA 

3 http://www.fao.org/save-food/resou rces/keyfi nding s/en/.
4 http://wedoc s.unep.org/bitst ream/handl e/20.500.11822 /21800 
/UNEA_towar dspol lutio n_long%20ver sion_Web.pdf?seque 
nce=1&isAll owed=y.

5 UN Environment, Dimension of Pollution—Air: http://web.unep.
org/envir onmen tasse mbly/air.
6 UN Environment, Dimension of Pollution—Air: http://web.unep.
org/envir onmen tasse mbly/air.

http://www.fao.org/save-food/resources/keyfindings/en/
http://wedocs.unep.org/bitstream/handle/20.500.11822/21800/UNEA_towardspollution_long%20version_Web.pdf%3fsequence%3d1%26isAllowed%3dy
http://wedocs.unep.org/bitstream/handle/20.500.11822/21800/UNEA_towardspollution_long%20version_Web.pdf%3fsequence%3d1%26isAllowed%3dy
http://wedocs.unep.org/bitstream/handle/20.500.11822/21800/UNEA_towardspollution_long%20version_Web.pdf%3fsequence%3d1%26isAllowed%3dy
http://web.unep.org/environmentassembly/air
http://web.unep.org/environmentassembly/air
http://web.unep.org/environmentassembly/air
http://web.unep.org/environmentassembly/air
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2016: vi; Boko et al. 2007: 189). Climate change exposes 
26% of the world population below 15 to long-term risks 
(UNDESA 2017:1). Adaptation and disaster relief costs will 
keep increasing (Klein et al. 2014).

In terms of actual inequality of impact, air pollution is 
the fourth-largest threat to human health (World Economic 
Forum 2016b) leading to 6.6 million deaths in 2012 (11.6% 
of mortality) (WHO 2016b) and 1 in 10 deaths in 2013; this 
costs the global economy about USD 225 billion in lost labour 
income (World Economic Forum 2016b). More than 90% of 
pollution-related deaths are linked to air pollution in LICs 
and MICs (World Economic Forum 2016b; Landrigan et al. 
2017:462). Household air pollution caused between 2.9 and 
4.3 million deaths, mainly in women and children in 2012 
(Landrigan et al. 2017:471) causing losses estimated at 0.68% 
of GDP in LICs (Landrigan et al. 2017:484). About 82% of 
deaths due to air pollution in HICs affect people aged > 64, 
with women often worse affected (Health Effects Institute 

2017: 8). Millions more suffer from cancer, pneumonia, heart 
and lung disease, blindness, and burns, while smoke from 
cooking fires is associated with cataracts which causes blind-
ness. Welfare losses from pollution are estimated at USD 4.6 
trillion annually (Landrigan et al. 2017: 462). Approximately 
6457 extreme weather events have led to 600,000 deaths 
and affected 4.2 billion people (1995-2015) with LICs los-
ing 5% of their GDP on average (UNDESA 2016: vi; Centre 
for Research on the Epidemiology of Disasters and United 
Nations Office for Disaster Risk Reduction 2015) (see Fig. 4).

Land and equity

While land supports BESS, much of which is managed daily 
by local communities and indigenous people, it has been 
heavily degraded by the drivers and pressures.

In terms of ‘state’, globally, about 24% of land was 
degraded between 1981 and 2003 affecting the livelihoods 

Fig. 4  State, impact, and inequity. Source: building further on IPCC 
2014b: Figs. 12.1 and 13.5. NB. The exposure to state and the actual 
impacts are higher in existential terms and in terms of the percent-

age of their incomes for the marginalized. If one were to examine the 
exposure to risk and actual impacts in monetary terms, it is possible 
that the rich suffer more.
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of 1.5 billion people (Bai et al. 2008:i–ii) increasing to 29% 
by 2014 affecting 1.3–3.2 billion people (UNCCD 2017: 8). 
12 M hectares of forest land have been degraded annually 
(FAO 2015a) affecting directly dependent local and indig-
enous peoples, not least because land species populations of 
flora and fauna have declined by 38% (1970–2012) (WWF 
2016:22). While pollination for commercial food produc-
tion (excluding pollination for subsistence agriculture and 
wild plants) is valued at USD 351 B/year (Lautenbach et al. 
2012; IPBES 2016: xi), pollinators are declining in numbers 
largely from pesticide use and habitat destruction.

About 2 billion people in poor countries lack access to 
solid waste collection, and 3 billion to controlled waste col-
lection disposal facilities (d-Waste 2014) exposing them to 
health risks. This is exacerbated by growing illegal waste 
dumping, since dumpsites are home to 15 million waste 
pickers (WIEGO 2013: 30).

In terms of who uses and who owns the land, 2.5 billion 
people depend directly on land, but only own 10% of that 
(Oxfam 2016a, b). More than 400 million women farmers 
own only 20% of the land they work on (FAO 2011: 5,23), 
and in 90 countries, customs inhibit women from owning 
land. 1 billion people in mega cities do not have property 
rights (Habitat for Humanity 2016: 2), while 881 million 
people lived in urban slums in 2014 and this number is fast 
growing (UN Habitat 2016: 51). Family farms operate about 
75% of the world’s agricultural land, with farms decreasing 
in size in LICs (Lowder 2016:16). The global annual cost 
of soil salinization could be USD 27.3 billion in crop losses 
(Qadir et al. 2014: 288) affecting the poor farmers the most. 
In 2017, about 20 million people faced famine in 4 African 
countries including 1.4 million children facing imminent 
risk of death (Grebmer et al. 2017).

In terms of actual impact, about 54% of the global bur-
den of disease counted in Disability Adjusted Life Years 
(DALYs) from chemical exposure on land is borne by chil-
dren under 15 (Prüss-Ustün et al. 2011: 7). Women and chil-
dren have a higher risk from chemical contamination from 
endocrine disruptors and pesticides. Land grabbing (276 new 
deals between 2012 and 2016) has led to income losses for 
12 million people—mostly poor people (Nolte et al. 2016:1), 
dispossession of local farmers [e.g., the African continent 
accounts for 42% of all the land grabbing deals (Nolte et al. 
2016: vi–vii)], and more than 2000 recorded cases of socio-
environmental conflicts (Temper et al. 2015: 269).

Freshwater and equity

Freshwater is inequitably accessed and used by agriculture, 
industry, tourism, and households and is key to the survival 
of land and water-based ecosystems. It is increasingly being 
extracted beyond recharge levels, diverted from one area to 
another, and polluted.

In terms of state, water’s contribution to nature is con-
siderable: for example, wetland BESS are valued at USD 
300 to USD 887,828 ha/year-1 (De Groot et al. 2012: 55). 
However, not only are wetlands being drained, the per capita 
availability of fresh water is decreasing. About 2/3rds of peo-
ple around the world face severe water scarcity for at least 
1 month/year (UNDESA 2016: 31). Between 1992 and 2014, 
the number of countries with water scarcity increased from 
30 to 50 (WWF 2016: 54). More than 700 million people 
in 43 countries face water scarcity (Hameeteman 2013:3). 
This will be exacerbated by climate change as changing rain-
fall patterns poses risks to 70% of agriculture (IPCC 2014a, 
2014b) mostly in the developing world. West Asia may 
receive 20% less rainfall in the next 50 years (Salam et al. 
2017: 175). In terms of access to potable water, rural people 
are worst affected: in 2015, 844 million people lacked drink-
ing water services (WHO 2017:3). About 40 billion hours 
are spent annually collecting water, mostly by women (WHO 
2016a, 2016b, 2016c: 28). Moreover, the heavily polluted 
freshwater from different pressures including newer threats 
such as antibiotic pollution and fracking causes dispropor-
tionate damage and loss to the poor. The new chemicals being 
used are increasingly difficult to remove affecting BESS. 
Water scarcity, climate change, and pollution may displace 
100 s of millions of people by 2030. Small islanders (e.g., 
in Kiribati and Tuvalu) may have to migrate as their land 
submerges or drinking water runs out (Nurse et al. 2014).

In terms of impact, water-related mortality and sickness 
costs USD 122.8 billion and USD 16.5 billion, respectively, 
in lost earnings, while health care costs USD 56.6 billion 
annually (Lixil Water Aid and Oxford Economics 2016: 
4). In 2015, poor sanitation cost USD 222.9 billion affect-
ing mostly women; about 0.9% of GDP in some affected 
countries (Lixil Water Aid and Oxford Economics 2016: 
3). Approximately 40% of the world’s wetlands were lost 
between 1997 and 2011 with an annual economic cost of 
USD 2.7 trillion in terms of wetland, swamp, and floodplain 
losses to local people (Ramsar 2015).

Oceans and equity

The current state of the oceans reveals dying coral reefs 
(NOAA 2017), damaged mangroves, acidification, declining 
fish resources, exposure to coastal disasters, offshore oil pol-
lution, hydrocarbon accidents, growing microplastic debris, 
and salt water intrusion.

Marine BESS are estimated at USD 2.3 trillion annually 
for tourism-related activities (Inniss et al. 2016)7 and USD 

7 http://wwf.panda .org/what_we_do/how_we_work/our_globa l_goals 
/ocean s/solut ions/recog nisin g_the_value _of_marin e_ecosy stem_servi 
ces/.

http://wwf.panda.org/what_we_do/how_we_work/our_global_goals/oceans/solutions/recognising_the_value_of_marine_ecosystem_services/
http://wwf.panda.org/what_we_do/how_we_work/our_global_goals/oceans/solutions/recognising_the_value_of_marine_ecosystem_services/
http://wwf.panda.org/what_we_do/how_we_work/our_global_goals/oceans/solutions/recognising_the_value_of_marine_ecosystem_services/
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252 billion for fishing-based activities employing 58–120 
million people (Inniss et al. 2016, 9/11/12). It provides live-
lihoods to over 500 million people (Fisher et al. 2017) and 
275 million people in 79 countries depend on reef fisheries 
for animal protein (Wilkinson et al. 2016:1). 75% of coun-
tries where fish provides an important source of animal pro-
tein are food deficient (Béné et al. 2015: 261), and hence, 
11% of the current global population are at risk, especially 
the poor, of becoming micronutrient deficient if fish-catch 
declines continue (Golden et al. 2016: 317). Such decline is 
likely as commercial fish stocks have declined drastically 
in the North Atlantic (UNEP 2008; IUCN 2012) leading to 
increased fishing in foreign waters; 32% of all fish stocks 
are overfished, and another 60% of stocks are exploited at 
the maximum sustainable level (FAO 2018). Furthermore, 
exploitation rates are uneven. 13 seafood companies control 
19-40% of the world’s important fish stocks (Österblom et al. 
2015: 6) and only 4% of the fishers, operating large-scale 
vessels, catch 76% of the fish (Pauly and Zeller 2016: 176) 
while receiving 84% of the fish related subsidies (Schuh-
bauer et al. 2017: 114). South-Asian and Pacific countries 
are highly dependent on fisheries that are increasingly 
vulnerable to climate impacts (Barange et al. 2014: 212). 
Around 40% of the world population live in coastal areas, 
probably doubling by 2050, thus exposing more people to 
sea level rise, salt water intrusion affecting drinking water 
supplies and infant mortality (Dasgupta et al. 2016: 15) and 
extreme weather events (UNEP 2007: 170). Small island 
states could be badly affected: Pacific island states could lose 
up to 6.6% of their GDP to natural hazards (UNEP 2016b: 
89). Arctic indigenous peoples are disproportionally exposed 
to the impacts of climate change and bio-accumulation in 
high trophic-level marine species (Borgå et al. 2004: 2368).

Although equity data on actual impacts are scarce, coastal 
disasters like Hurricane Katrina cost more that USD 200 
billion, and left 1200 dead and 1 million temporarily dis-
placed people in the US (Dolfman et al. 2007:3); many 
long-term affected were African-American (Elliott and Paes 
2006, Morello-Frosch et al. 2009 and Fussell et al. 2010). 
Such disasters affect women disproportionately with thrice 
as many Indonesian men as women surviving the Indian 
Ocean Tsunami in affected regions (Rofi et al. 2006: 343); 
61% of those who died in the Myanmar cyclone in 1998; 
and 65% of those who died in Sri Lanka in the 2004 tsunami 
were women, though less women than men died in relation 
to such disasters in the US between 2004 to 2013 (UNEP 
2016a, 2016b: 208). There is also evidence of gender-based 
violence after catastrophes such as in the US after Katrina 
(Jenkins and Phillips 2008) and Ethiopia and Bangladesh 
after incidents of drought and flood; Goulds 2011). Such 
violence is triggered by loss and grief, greater tension and 
disrupted safety nets (IPCC 2014b). Offshore hydrocarbon 
accidents (2003-2010) have a fatality rate which is seven 

times higher than the rate for workers in the US (Harris et al. 
2016: 18) affecting the workers as opposed to the consumers.

Biodiversity and equity

The above-mentioned drivers and pressures have led to 
the sixth mass extinction event (Barnosky et  al. 2011). 
The Global Living Planet Index declined by 58% during 
1970–2012 (WWF 2016: 15) and 58.4% of land is com-
promised in terms of biodiversity (Newbold et al. 2016). 
41% of amphibian species are threatened with extinction 
(IUCN 2012) and flying insect biomass has declined by 75% 
in 27 years in protected areas. Freshwater species popula-
tions have declined by 81% (1970–2012) (WWF 2016: 30). 
In 2017, the longest, most damaging Third Global Coral 
Bleaching Event ended with major impacts for the Great 
Barrier Reef, Kiribati, and Jarvis Island (NOAA 2017).

As biodiversity declines, the vulnerability of those 
directly dependent in terms of access to water and food, reli-
ance on pollinators, employment, as well as storm protec-
tion, increases. For example, coral reefs provide food, storm 
protection, and jobs for the coastal poor as well as recreation 
and other income sources for more than 500 million people 
worldwide, yet 70% of coral reefs are threatened or destroyed 
by development projects, pollution, and ocean warming. 
Mangroves, that have provided livelihoods and protection 
from disasters, are threatened through ‘development’ and sea 
level rise. Around 35% of mangroves have disappeared in the 
last 20 years and more than one in six mangrove species is 
endangered (Webber et al. 2016). Moreover, as indigenous 
peoples live on and use up to 22% of global land, home to 
80% of global biodiversity (World Bank 2008: 5), they play 
a key role in conserving biodiversity. With increasing land 
grabbing, their ability to maintain biodiversity decreases.

In terms of actual impacts, the loss of species affects agri-
cultural revenue, food security, and tourism revenue. If pol-
lination for commercial food production is valued at USD 
351 B/year (Lautenbach et al. 2012; IPBES 2016: xi), this 
can indicate what the large-scale death of pollinators could 
mean to subsistence farmers. Losses from invasive species 
in US, UK, Australia, South Africa, India, and Brazil are 
estimated at more than USD 300 B annually; the EU’s losses 
are estimated at Euro 12.5 B/year (Kettunen et al. 2008). The 
annual burden from invasive species in the US is USD 120 
B; curiously, the loss is borne by the public, while profits of 
the activities which lead to invasive species go to the private 
sector (Suckling 2017).

Implications for response

The DPSIR framework requires the responses to be directed 
at addressing the DPSI. However, if the analysis of DPSI is 
incomplete, the responses will also be inappropriate. We have 
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shown that the drivers and pressures result from and exacer-
bate inequalities, that there are differentials in dependency on 
and protection of the environment, and that state (exposure) 
and impacts are also differentiated. In particular, there is evi-
dence that BESS are looked after by indigenous and local peo-
ple and that it is the source of income and capital for the poor-
est, as 70% of the world’s poor directly depends on natural 
resources (Green Economy Coalition 2012: 4) and depleting 
these resources increases their vulnerability. 45% of women 
depend directly on fisheries, forests, hunting, and agriculture 
for their livelihoods (FAO 2011). 1–1.5 billion people derive 
direct and indirect benefits from forests (Agrawal et al. 2013: 
4). For example, 480 million poor Indians directly depend on 
47% of the BESS and rural Brazilians are 90% dependent on 
BESS for maintaining their livelihoods. These services are 
the ‘Gross Domestic Product (GDP) of the rural poor’ (TEEB 
2010: 14). With declining BESS, there is not only damage to 
commercial ventures (which tend to be calculated), but very 
high damage to the “wealth” and health of the poor as well as 
loss of income generating opportunities (see Fig. 5).

If we accept that meat demand is a big and gendered 
problem, then the environmentally sound argument that ‘we’ 
must reduce meat consumption will not be effective with-
out policies addressing the gender dynamic (UNEP 2016a, 
2016b). If we accept the gendered nature of food produc-
tion, then by closing the gender gap in Malawi, its agricul-
tural productivity could be increased by 28% amounting to 
a 7.3% increase in crop production, a USD 90 M increase 
in agricultural GDP, a USD 100 M increase in total GDP, 
and 238,000 people being lifted out of poverty (UNDP‒UN 
Environment PEI 2017: 23). Giving women farmers world-
wide more resources could reduce the number of hungry 

people by 100–150 million8 and reduce child mortality. If 
indigenous and local communities had tenure security, they 
could potentially protect these lands through traditional land 
management and carbon sequestration practices (cf. Reed 
2011). If we accept that GHG mitigation and adaptation are 
strongly linked to inequality (IPCC 2014a, b: 5), then:

“Given other policy goals, especially poverty allevia-
tion, a re-distribution of carbon shares from the global 
elites to the global poor seems to be desirable; … 
Given the huge level of carbon inequality, critical dis-
cussion of undifferentiated income growth and current 
carbon-intensive lifestyles and consumption patterns 
need to enter the climate discourse to a larger extent” 
(Hubacek et al. 2017: page 4 online version).

Accordingly, a successful environmental policy will have 
to revisit the concept and content of growth including the 
role of power, technology and the state to devise fair rules 
to govern the sharing of the global commons sustainably. 
We may have to move towards regenerative growth (Raw-
orth 2017), making states responsible for global goods and 
promoting constitutionalism to control power (Gupta 2016). 
Avoiding the irreversible consequences of bio-, nano-, and 
information technologies requires application of the precau-
tionary principle as by the time the evidence is available we 
may be locked into these technologies (EEA 2013).

Analysis

The foregoing DPSIR-equity analysis goes beyond norma-
tive rhetoric and data mining, providing a partial picture of 
emerging environmental justice knowledge. This collection 
of diverse data and trends provides prima face evidence to 
draw some equity-related hypotheses or narratives.

First, in assessing whether drivers result from, mitigate 
or exacerbate existing inequalities, we can hypothesize that 
growth, technologies, and population dynamics result from, 
but also, exacerbate existing inequalities. While growth 
and technologies may enhance average welfare and miti-
gate existing inequalities, in the absence of dedicated envi-
ronmental justice policies, it is more likely to exacerbate 
inequalities through labour substitution; accelerate resource 
extraction, production processes, trade, consumption and 
waste trends; externalize pollution risks and impacts; and 
increase capital and alternative currency transfer worldwide 
both legally and illegally to also enable tax evasion and 
avoidance, while ignoring the role and impacts on the poor. 

Fig. 5  Contribution to drivers and pressures and vulnerability to risks 
(state) and impacts of privileged and marginalized people. Source: 
building further on IPCC 2014b: Figs. 12.1 and 13.5. NB. The expo-
sure to state and the actual impacts are higher in existential terms and 
in terms of the percentage of their incomes for the marginalized. If 
one were to examine the exposure to risk and actual impacts in mon-
etary terms, it is possible that the rich suffer more

8 http://docum ents.wfp.org/stell ent/group s/publi c/docum ents/commu 
nicat ions/wfp23 2415.pdf?_ga=2.88478 994.86769 278.15096 09325 
-98173 1691.14756 80098 .

http://documents.wfp.org/stellent/groups/public/documents/communications/wfp232415.pdf%3f_ga%3d2.88478994.86769278.1509609325-981731691.1475680098
http://documents.wfp.org/stellent/groups/public/documents/communications/wfp232415.pdf%3f_ga%3d2.88478994.86769278.1509609325-981731691.1475680098
http://documents.wfp.org/stellent/groups/public/documents/communications/wfp232415.pdf%3f_ga%3d2.88478994.86769278.1509609325-981731691.1475680098
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This can be done with impunity, since multi-dimensional 
inequality supports inequitable science budgets which lay 
the science and policy foundations for unsustainable and 
risky growth, investment, production, distribution and con-
sumption patterns, and inequitable distribution of GHG 
emissions and risks, leading to unsustainable lifestyles for 
some and unreachable aspirations for others. This is further 
aggravated by the tipping points of BESS which raises the 
issue of limits to our ecospace.

Second, in analysing pressures and who uses and pol-
lutes resources and sinks beyond their carrying capacity, 
we hypothesize that income is a key determinant of demand 
for provisioning services (e.g., food, water, oil, sand, wild-
life, and land) and, where relevant, their production, trade, 
transport, and consumption—with as a general principle the 
richer the economy and the person, the greater the direct 
consumption or investment (through savings and/or pension 
funds) with greater impacts outside their national jurisdic-
tion. When it comes to pollution, richer countries pollute 
more into the global commons (e.g., GHGs—where the 
impacts are exported); poorer countries tend to have more 
indoor, local and regional pollution (e.g., air/water/solid 
waste—where the impacts are also locally suffered although 
possibly more by the poorer people, by women because of 
their greater sensitivity to some chemicals and children 
because of their lower tolerance level (UNDP 2011a, b)). 
Moreover, much of the air and water pollution generated by 
local industries in poor regions is a function of demand from 
richer consumers elsewhere.

Third, not only is the state of the environment differen-
tially impacted both directly and through teleconnections, 
there is also differentiation in who looks after the environ-
ment (e.g., the indigenous and local communities; the land-
less labourers; and especially local women), who gains from 
the environment (e.g., who profits from access and benefit 
sharing) and who is exposed to environmental risks in terms 
of the reduced provisioning, supporting, regulating, and cul-
tural services. Multi-dimensional inequality leads to reduced 
access to BESS (e.g., land, water, natural resources but also 
flood control) and greater exposure to climate disasters; this 
exacerbates poverty, reduces adaptive capacity, and endan-
gers human health. If we exceed tipping points, the GDP of 
the rural poor is destroyed first. Using resources for survival 
(‘survival emissions’ Agarwal and Narain 1991) also has an 
environmental cost but this is relatively limited.

Fourth, in examining the distribution of impacts, i.e., 
who is able to adapt and who pays for residual damages, 
we see that the impacts of environmental damage are ineq-
uitably distributed in social, spatial, and temporal terms. 
Multi-dimensional inequality has led to death and disease 
for marginalized people (including women and children); 
forced migration into marginal habitats (e.g., migration to 
remote and peripheral areas, coastal lands, higher up the 

mountains, and peri-urban areas); and forced the poor into 
marginal and unhealthy labour situations (e.g., garbage 
separation, ship-breaking industry with impacts on coastal 
areas), making inappropriate choices (e.g., collecting wood 
for charcoal; or dangerous and cheap fishing technologies). 
This may also exacerbate human vulnerability and environ-
mental health and possibly increase conflict and displace-
ment (drought has arguably contributed to the displacement 
of 22 million Syrians; (Kelley et al. 2015). Globally, the 10 
most polluting industries account for 7-17 million DALYs 
in LICs and MICs (Pure Earth and Green Cross Switzerland 
2016: 6). The benefits and risks of exposure to and impacts 
of environmental change are not equitably shared now and 
in relation to future generations (World Bank 2017a, 2017b: 
81; Landrigan et al. 2017; Kasperson and Kasperson 2001). 
The costs of inaction on equity run into the billions and are 
externalized to the weakest and most vulnerable while the 
profits from not acting go to short- and medium-term inves-
tors: the Economist Intelligence Unit (2015:2) calculates 
that the cost of inaction on climate change could on average 
reduce the world’s stock of manageable assets (USD143 tril-
lion) by USD 4.2 trillion (discounted and in present value) 
in 2100 which equals the value of oil-and-gas companies, 
but this rises rapidly when the average temperature rises to 
5°–6°. Adaptation and residual costs are generally borne by 
local people.

In relation to responses, we hypothesize that policies are 
never neutral—they redistribute access and re-allocate RRRs 
(both intended and unintended); marginalized people are vul-
nerable to both adaptation and mitigation responses (IPCC 
2014a, 2014b: 50). Furthermore, if policies address symptoms, 
or inappropriately defined underlying drivers of environmen-
tal problems, they will not be able to sustainably address the 
underlying drivers of environmental problems. Where eco-
nomic growth is directly linked to the exploitation of minerals, 
land, water, and related products and services, growth will lead 
to competition over this scarce ecospace. Such competition 
could lead to neo-liberal privatization options to enclose the 
commons and hegemonic approaches to protect the national 
interest (e.g., ‘America first’) (Gupta 2015) probably benefit-
ting those with capital and technology over those living in 
disadvantaged positions. However, there is potential for rede-
fining growth through the Sustainable Development Goals and 
dedicated policies. For example, between 50 and 90% of global 
GHG emission reductions required can have net benefits (Stern 
and Calderon 2014: 15), green growth strategies could secure 
co-benefits, and doubling the share of renewable energy could 
lead to millions of jobs, but such co-benefits will not be auto-
matically achieved (Mayrhofer and Gupta 2016a, b), nor will it 
automatically ensure the ‘furthest behind first’. Environmental 
justice including gender-based approaches is needed in these 
transformations (UNDP 2012; Angeles 2017).
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Where policies address underlying drivers and aim for 
triple-loop learning and transformative change to achieve 
the SDGs, they will have to be led by both precautionary and 
equity principles. The first pre-empts a lock-in into unsustain-
able patterns and requires more research into risks, the second 
ensures that the other SDGs on reducing inequality, empow-
ering women and helping the ‘furthest behind first’ do not 
imply a doubling or tripling of environmental pollution but 
a re-distribution of ecospace. Both are challenged by short-
term political and business horizons, technology monopolies, 
conservative science, and elite capture of the global political 
process (EEA 2015; Klein 2014; UNDP 2016: 79) with the 
intent to keep the status quo. In the long term if inequitable 
policies and vulnerability are locked into a vicious cycle, this 
will further exacerbate population dynamics (growth and 
migration), lead to conflict, and compromise on environmental 
effectiveness. Furthermore, the more inclusive the democratic 
process the better the environmental performance of policies 
(Environmental performance indicators 2014).

Conclusion

In the Agenda 2030 Age, humans must share nature’s con-
tribution with each other and with nature. Agenda 2030 
requires minimizing trade-offs, pre-empting conflicts, maxi-
mizing synergies, and promoting prosperity while keeping 
environmental justice as the guiding principle. We argue that 
only a comprehensive evaluation of disaggregated data and 
knowledges can lead to effective science-based environmen-
tal policy choices that the DPSIR framework can be enriched 
by integrating equity issues leading to triple-loop learning. 
Despite the low availability of global-level differentiated 
data and analysis, there are sufficient data that demonstrate 
prima facie that spatial, income, racial, and other inequities 
and gender inequality characterizes or shapes the drivers 
(e.g., growth/technology and population dynamics) and pres-
sures (e.g., GHG emissions, resource demand, and pollution) 
of environmental degradation.

There is evidence that people are differentially engaged 
in managing BESS and gain differentially from BESS with 
women having significant agency and that the current state 
of the environment affects different communities differ-
ently in terms of damage to ecosystem wealth and human 
health and loss of income. Those most exposed are those 
who directly rely on natural capital for their livelihoods—
the ‘GDP’ of the ‘poor’ (e.g., rainfall, fish, and coral reefs) 
and those who are disproportionately impacted by extreme 
weather events (e.g., the elderly, women and children, those 
without safe housing, those in marginal areas and low-lying 
coastal regions).

We argue that if policies and actions are based on an 
incomplete analysis of the problem, these will be at best 

incremental responses to addressing symptoms (see Carr 
et al. 2007). They will not address the underlying structural 
causes (i.e., the current definition of growth, what causes 
population growth, inequality), nor will they assess the role 
of equitable policies in effective problem solving.

Addressing the climate change problem will only be pos-
sible through the re-distribution of emission rights (Hubacek 
et al. 2017); limited resources and sinks will inevitably call 
for a re-distribution of ecospace between countries (Gupta 
2016).

Finally, there is urgent need for disaggregated data, bot-
tom–up research, using traditional knowledge and equity 
approaches based on multiple epistemologies to draw refined 
conclusions on equity and the environment for use in hori-
zontally and vertically integrated policy that address envi-
ronmental degradation and inequality. Hence, science needs 
to undertake integrated long term rather than fragmented 
and selective research to support economic gain. The latter 
“lead to inferior solutions and provides increased opportu-
nities for those with vested interests to manufacture doubt. 
The assertion that there is no evidence of harm is then often 
assumed to be evidence of no harm, even though the relevant 
research is missing” (EEA 2013: 40). A failure to emphasize 
disaggregated knowledge institutionalizes inequity. Under-
standing the role of inequality in exacerbating inequity and 
vice versa is thus critical. Thus, “transformative pathways… 
require transformative knowledge.. that is co-created with 
those who are experiencing inequalities” (UNESCO 2016; 
279), land the “combining of ‘thin’ (readily measurable) 
information and ‘thick’ (context-specific) knowledge” 
(UNESCO 2016; 243) as the only way to address the “abun-
dance of prejudice and a paucity of fact” (Piketty 2014: 2).

Acknowledgements We are grateful to UN Environment’s Global 
Environmental Outlook-6: Healthy Planet, Healthy People (GEO) for 
bringing the authors of this paper together and to the other authors 
of GEO for inspiring us to work together on this paper. We have not 
only provided such data to enrich GEO-6, but also used the data from 
GEO-6 in this paper. The figures in this paper are inspired by Figs. 12.1 
and 13.5 in IPCC (2014b) and adapted for this paper by Joyeeta Gupta 
and the team of authors; Laura Eggens worked on the artistic quality 
of the illustrations.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat iveco 
mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.

References

Agarwal A, Narain S (1991) Global warming in an unequal world: a 
case of environmental colonialism. In: Global warming in an 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


 Sustainability Science

1 3

unequal world: a case of environmental colonialism. Centre for 
Science and Environment, New Delhi

Agrawal A, Cashore B, Hardin R, Shepherd G, Benson C, Miller D 
(2013) Economic contributions of forests. Backgr Paper 1:4

Althor G, Watson JEM, Fuller RA (2016) Global mismatch between 
greenhouse gas emissions and the burden of climate change. Sci 
Rep. https ://doi.org/10.1038/srep2 0281

Anenberg SC, Miller J, Minjares R, Du L, Henze DK, Lacey F, Malley 
CS, Emberson L, Franco V, Klimont Z, Heyes C (2017) Impacts 
and mitigation of excess diesel-related NOx emissions in 11 
major vehicle markets. Nature 545(7655):467

Angeles L (2017) Transportation difference at work: taking gendered 
intersectionality seriously in climate change agendas. In: Grif-
fin Cohen M (ed) Climate change and gender in rich countries: 
work, public policy and action. Routledge/Earthscan, Oxon/New 
York, pp 103–118

Bai ZG, Dent DL, Olsson L, Schaepman ME (2008) Global assessment 
of land degradation and improvement: 1. Identification by remote 
sensing. ISRIC-World Soil Inf 5:1–2

Bandarage A (1997) Women, population and global crisis: a political-
economic analysis. Zed Books, London

Barange M, Merino G, Blanchard JL, Scholtens J, Harle J, Allison EH, 
Allen JI, Holt J, Jennings S (2014) Impacts of climate change on 
marine ecosystem production in societies dependent on fisheries. 
Nat Clim Change 4(3):212

Barnosky AD, Matzke N, Tomiya S, Wogan GO, Swartz B, Quental 
TB, Marshall C, McGuire JL, Lindsey EL, Maguire KC, Mersey 
B (2011) Has the Earth/’s sixth mass extinction already arrived? 
Nature 471(7336):51

Bavinck M, Gupta J (eds) (2017) Inclusive development and coastal 
adaptiveness: a global assessment. Ocean Coast Manag 150:1–2

Béné C, Barange M, Subasinghe R, Pinstrup-Andersen P, Merino G, 
Hemre GI, Williams M (2015) Feeding 9 billion by 2050–putting 
fish back on the menu. Food Secur 7(2):261

Bennett K, Bilak A, Bullock N, Cakaj L, Clarey M, Desai B, Ginnetti 
J, Maus de Rolley C, McClusky P, Monaghan L, O’Callaghan 
S, Osborn C, Lizcano Rodriguez A, Rushing EJ, Tyler D, Yon-
etani M (2017) Global report on internal displacement. Interna-
tional Displacement Monitoring Centre and Norwegian Refugee 
Council

Blanc AK (2001) The effect of power in sexual relationships on sexual 
and reproductive health: an examination of the evidence. Stud 
Fam Plann 32:189–213

Boko M, Niang I, Nyong A, Vogel C, Githeko A, Medany M, Osman-
Elasha B, Tabo R, Yanda P (2007) Africa. Climate Change 2007: 
impacts, adaptation and vulnerability. In: Parry ML, Canziani 
OF, Palutikof JP, van der Linden PJ, Hanson CE (eds) Contribu-
tion of working Group II to the fourth assessment report of the 
intergovernmental panel on climate change. Cambridge Univer-
sity Press, Cambridge, pp 433–467

Borgå K, Fisk AT, Hoekstra PF, Muir DC (2004) Biological and chem-
ical factors of importance in the bioaccumulation and trophic 
transfer of persistent organochlorine contaminants in arctic 
marine food webs. Environ Toxicol Chem 23(10):2368

Carr ER, Wingard Philip M, Yorty Sara C, Thompson Mary C, Jensen 
Natalie K, Roberson Justin (2007) Applying DPSIR to sustain-
able development. Int J Sustain Develop World Ecol 14(6):543–
555. https ://doi.org/10.1080/13504 50070 94697 53

Centre for Research on the Epidemiology of Disasters  (CRED) 
and United Nations Office for Disaster Risk Reduc-
tion (UNDRR) (2015) The human cost of weather related dis-
asters 1995–2015. Brussels and Geneva. http://www.unisd r.org/
files /46796 _cop21 weath erdis aster srepo rt201 5.pdf

Chafe ZA, Brauer M, Klimont Z, Van Dingenen R, Mehta S, Rao S, 
Riahi K, Dentener F, Smith KR (2014) Household cooking with 

solid fuels contributes to ambient PM2. 5 air pollution and the 
burden of disease. Environ Health Perspect 122(12):1314

Cobham A, Janský P (2018) Global distribution of revenue loss from 
corporate tax avoidance—re-estimation and country results. J Int 
Develop (forthcoming)

Cohen JE (2008) Make secondary education universal. Nature 
456:572–573

Cohen MG (2015) Gendered emissions: counting greenhouse gas 
emissions by gender and why it matters. In: Lipsig-Mummé C, 
McBride S (eds) Working in a warming world. McGill-Queen’s 
Press, Montreal, pp 59–81

Credit Suisse (2017) Global Wealth Databook 2017
Crivelli E, de Mooij R, Keen M (2016) Base erosion, profit shifting 

and developing countries. FinanzArchiv: Public Finance Anal 
72(3):268–301

Dasgupta S, Huq M, Wheeler D (2016) Drinking water salinity and 
infant mortality in coastal Bangladesh. Water Econ Policy 
2(1):1650003, 15. https ://doi.org/10.1142/S2382 624X1 65000 3X

De Groot R, Brander L, Van Der Ploeg S, Costanza R, Bernard F, Braat 
L, Christie M, Crossman N, Ghermandi A, Hein L, Hussain S 
(2012) Global estimates of the value of ecosystems and their 
services in monetary units. Ecosyst serv 1(1):50–61

Diaz et al (2018) Assessing nature’s contributions to humans. Science 
359(6373):270–272

Do M, Kurimoto N (2012) Women’s empowerment and choice of con-
traceptive methods in selected African countries. Int Perspect 
Sex Reprod Health 38:23–33

Dolfman M, Wasser SF, Bergman B (2007) The effects of Hurricane 
Katrina on the New Orleans economy. Mon Labour Rev 3:1–18. 
https ://www.bls.gov/opub/mlr/2007/06/art1f ull.pdf

D-Waste (2014) Waste Atlas. The World’s 50 Biggest dumpsites. http://
www.atlas .d-waste .com/Docum ents/Waste -Atlas -repor t-2014-
webEd ition .pdf

Economist Intelligence Unit (2015) The cost of inaction: recognizing 
the value of risk from climate change

EEA (2013) Late lessons from early warnings: science, precaution, 
innovation. European Environmental Agency 2013/1

EEA (2015) Chapter 2: The European environment in a wider perspec-
tive in The European environment—State and Outlook 2015: an 
integrated assessment of the European Environment. European 
Environment Agency, Copenhagen, Denmark, Figure 2.3. https 
://www.eea.europ a.eu/soer-2015/synth esis/repor t/2-wider persp 
ectiv e

Elliott JR, Pais J (2006) Race, class, and Hurricane Katrina: social 
differences in human responses to disaster. Soc Sci Res 
35(2):295–321

Elliott M, Burdon D, Atkins JP, Borja A, Cormier R, de Jonge VN, 
Turner RK (2017) “And DPSIR begat DAPSI(W)R(M)!”—a 
unifying framework for marine environmental management. 
Mar Pollut Bull 118:27–40. https ://doi.org/10.1016/j.marpo 
lbul.2017.03.049

FAO (2006) Livestock’s long shadow: environmental issues and 
options. Food and Agriculture Organization of the United 
Nations, pp 416. http://www.fao.org/3/a0701 e/a0701 e.pdf

FAO (2011) The state of food and agriculture 2010–2011: women in 
agriculture. Food and Agriculture Organization of the United 
Nations, Rome, pp 5, 23. http://www.fao.org/docre p/013/i2050 
e/i2050 e00.htm

FAO (2014) The state of food and agriculture. Innovation in family 
farming, Rome, pp 161. (www.fao.org/3/a-i4040 e.pdf)

FAO (2015a) Global forest resources assessment (2015) Rome: Food 
and Agriculture Organization of the United Nations. http://www.
fao.org/3/a-i4808 e.pdf

FAO (2015b) Global production and trade of forest products in 2015. 
Food and Agriculture Organization of the United Nations. http://
www.fao.org/fores try/stati stics /80938 /en/

https://doi.org/10.1038/srep20281
https://doi.org/10.1080/13504500709469753
http://www.unisdr.org/files/46796_cop21weatherdisastersreport2015.pdf
http://www.unisdr.org/files/46796_cop21weatherdisastersreport2015.pdf
https://doi.org/10.1142/S2382624X1650003X
https://www.bls.gov/opub/mlr/2007/06/art1full.pdf
http://www.atlas.d-waste.com/Documents/Waste-Atlas-report-2014-webEdition.pdf
http://www.atlas.d-waste.com/Documents/Waste-Atlas-report-2014-webEdition.pdf
http://www.atlas.d-waste.com/Documents/Waste-Atlas-report-2014-webEdition.pdf
https://www.eea.europa.eu/soer-2015/synthesis/report/2-widerperspective
https://www.eea.europa.eu/soer-2015/synthesis/report/2-widerperspective
https://www.eea.europa.eu/soer-2015/synthesis/report/2-widerperspective
https://doi.org/10.1016/j.marpolbul.2017.03.049
https://doi.org/10.1016/j.marpolbul.2017.03.049
http://www.fao.org/3/a0701e/a0701e.pdf
http://www.fao.org/docrep/013/i2050e/i2050e00.htm
http://www.fao.org/docrep/013/i2050e/i2050e00.htm
http://www.fao.org/3/a-i4040e.pdf
http://www.fao.org/3/a-i4808e.pdf
http://www.fao.org/3/a-i4808e.pdf
http://www.fao.org/forestry/statistics/80938/en/
http://www.fao.org/forestry/statistics/80938/en/


Sustainability Science 

1 3

FAO (2016) The state of world fisheries and aquaculture, pp 2. http://
www.fao.org/3/a-i5555 e.pdf

FAO (2018) The State of World Fisheries and Aquaculture 2018—
meeting the sustainable development goals. Rome. Licence: CC 
BY-NC-SA 3.0 IGO

Fisher B, Naidoo R, Guernier J, Johnson K, Mullins D, Robinson D, 
Allison EH (2017) Integrating fisheries and agricultural pro-
grams for food security. Agric Food Secur 6(1):1. https ://doi.
org/10.1186/s4006 6-016-0078-0

Fleurbaey M, Kartha S, Bolwig S, Chee YL, Chen Y, Corbera E, 
Lecocq F, Lutz W, Muylaert MS, Norgaard RB, Okereke C, 
Sagar AD (2014) Sustainable development and equity. In: Eden-
hofer O, Pichs-Madruga R, Sokona Y, Farahani E, Kadner S, 
Seyboth K, Adler A, Baum I, Brunner S, Eickemeier P, Kriemann 
B, Savolainen J, Schlömer S, von Stechow C, Zwickel T, Minx 
JC (eds) Climate change 2014: mitigation of climate change. 
Contribution of working group III to the fifth assessment report 
of the intergovernmental panel on climate change. Cambridge 
University Press, Cambridge

Fussell E, Sastry N, VanLandingham M (2010) Race, socioeconomic 
status, and return migration to New Orleans after Hurricane Kat-
rina. Popul Environ 31(1):20–42

GEO (2012) Global environment outlook: environment for the future 
we want GEO-5. United Nations Environment Programme

Ghosh J (2011) Poverty reduction in China and India: policy implica-
tions of recent trends. In: Sundaram JK, Chowdhury AA (eds) 
Poor poverty: impoverishment of analysis, measurement and 
policies. Bloomsbury Academics, London

Golden CD, Allison EH, Cheung WW, Dey MM, Halpern BS, McCau-
ley DJ, Smith M, Vaitla B, Zeller D, Myers SS (2016) Fall in fish 
catch threatens human health. Nature 534(7607):317

Gonzales, C., Sonali Jain-Chandra, Kalpana Kochhar, Monique 
Newiak, and Tlek Zeinullayev (2015) Catalyst for Change: 
Empowering Women and Tackling Income Inequality. Interna-
tional Monitory Fund (IMF), Washington DC

Goulds S (ed) (2011) Weathering the Storm: adolescent girls and cli-
mate change. Plan International, Woking, UK

Grebmer K von Bernstein J, Hossain N, Brown T, Prasai N, Yohannes 
Y, Patterson F, Sonntag A, Zimmermann SM, Towey O, Foley 
C (2017) 2017 Global hunger index: the inequalities of hunger. 
Washington, DC: International Food Policy Research Institute, 
pp 11–12. http://www.globa lhung erind ex.org/pdf/en/2017.pdf

Green Economy Coalition (2012) The green economy pocketbook: the 
case for action. London, pp 4. http://www.cawat er-info.net/green 
-growt h/files /green -econo my-pocke tbook .pdf

Griffin P (2017) The carbon majors database. CDP report. https ://www.
cdp.net/en/repor ts/downl oads/2327

Gupta J (2006) Regulatory competition and developing countries 
and the challenge for compliance-push and pull measures. In: 
Winter G (ed) Multilateral governance of global environmental 
change. Cambridge University Press, Cambridge, pp 455–469

Gupta J (2016) Towards sharing our ecospace. In: Nicholson S, Jin-
nah S (eds) New earth politics. MIT Press, Cambridge, pp 
271–292

Gupta J, Pouw N, Ros-Tonen M (2015) Towards an elaborated theory 
of inclusive development. Eur J Develop Res 27:541–559

Habitat UN (2016) Urbanization and development: emerging futures; 
World Cities Report 2016. UN Habitat, Nairobi, p 51

Habitat for Humanity (2016) Shelter report 2016. Level the field: end-
ing gender inequality in land right. Habitat for humanity and 
solid ground. Washington, DC, pp 2

Hameeteman E (2013) Future water (in) security: facts, figures and pre-
dictions. Global Water Institute. http://www.gwiwa ter.org/sites /
defau lt/files /pub/FUTUR E%20WAT ER%20(IN)SECUR ITY.pdf

Hardin G (1968) The tragedy of the commons. Science 162:1243–1248

Hardin G (1974) Commentary: living on a Life Boat. Science 
24(10):561–568

Harris P et al. (2016) Chapter 21. Offshore hydrocarbon industries. In: 
The first global integrated marine assessment, United Nations, 
pp 18

Hartmann B (2014) Converging on disaster: climate security and 
the Malthusian anticipatory regime for Africa. Geopolitics 
19(4):757–783

Health Effects Institute (2017) State of global air, 2007. Special report. 
Health Effects Institute, Boston, p 8

Howard PH (2009) Visualizing consolidation in the global seed indus-
try: 1996–2008. Sustainability 1(4):1270

Hubacek K, Baiocchi G, Feng K, Castillo RM, Sun L, Xue J (2017) 
Global carbon inequality. Energ Ecol Environ. https ://doi.
org/10.1007/s4097 4-017-0072-9

Hulme PE, Bacher S, Kenis M, Klotz S, Kühn I, Minchin D, Nentwig 
W, Olenin S, Panov V, Pergl J, Pyšek P (2008) Grasping at the 
routes of biological invasions: a framework for integrating path-
ways into policy. J Appl Ecol 45(2):403

India Exclusion Report (2016) India exclusion report 2016. Yoda Press, 
New Delhi. http://defin dia.org/wp-conte nt/uploa ds/2017/07/India 
-Exclu sion-Repor t-2016_Low-Res.pdf

Inniss L, Simcock A, Ajawin AY, Alcala AC, Bernal P, Calumpong 
HP, Araghi PE, Green SO, Harris P, Kamara OK (2016) The first 
global integrated marine assessment: world ocean assessment

IOM (2018) World migration report. International Organization for 
Migration, Geneva

IPBES (2016) The assessment report of the Intergovernmental science-
policy platform on biodiversity and ecosystem services on pol-
linators, pollination and food production. In: Imperatriz-Fonseca 
VL, Ngo HT (eds) Potts SG. Secretariat of the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosystem Ser-
vices, Bonn

IPCC (2014a) Climate change 2014: mitigation of climate change. In: 
Edenhofer O, Pichs-Madruga R, Sokona Y, Farahani E, Kadner 
S, Seyboth K, Adler A, Baum I, Brunner S, Eickemeier P, Krie-
mann B, Savolainen J, Schlömer S, von Stechow C, Zwickel T, 
Minx JC (eds) Contribution of working group III to the fifth 
assessment report of the intergovernmental panel on climate 
change. Cambridge University Press, Cambridge

IPCC (2014b) Climate change 2014: impacts, adaptation, and vulner-
ability. Part A: global and sectoral aspects. In: Field CB, Barros 
VR, Dokken DJ, Mach KJ, Mastrandrea MD, Bilir TE, Chat-
terjee M, Ebi KL, Estrada YO, Genova RC, Girma B, Kissel 
ES, Levy AN, MacCracken S, Mastrandrea PR, White LL (eds) 
Contribution of working group II to the fifth assessment report 
of the intergovernmental panel on climate change. Cambridge 
University Press, Cambridge, p 514

IUCN (2012) Facts and figures on biodiversity. https ://www.iucn.org/
conte nt/facts -and-figur es-biodi versi ty

Jenkins P, Phillips B (2008) Battered women, catastrophe, and the 
context of safety after Hurricane Katrina. NWSA J 20(3):49–68

Kasperson RE, Kasperson JX (2001) Climate change, vulner-
ability, and social justice. Stockholm Environment Institute, 
Stockholm

Kelley CP, Mohtadi S, Cane MA, Seager R, Kushnir Y (2015) Cli-
mate change in the fertile crescent and implications of the 
recent Syrian drought. Proc Natl Acad Sci 112(11):3241–3246

Kettunen M, Genovesi P, Gollasch S, Pagad S, Starfinger U, Ten 
Brink P, Shine C (2008) Technical support to EU strategy on 
invasive species (IAS)—assessment of the impacts of IAS 
in Eu-rope and the EU (final module report for the Euro-
pean Commission). Institute for European Environ-mental 
Policy (IEEP), Brussels, Belgium, pp iii. http://ec.europ a.eu/
envir onmen t/natur e/invas iveal ien/docs/Kettu nen20 09_IAS_
Task%201.pdf

http://www.fao.org/3/a-i5555e.pdf
http://www.fao.org/3/a-i5555e.pdf
https://doi.org/10.1186/s40066-016-0078-0
https://doi.org/10.1186/s40066-016-0078-0
http://www.globalhungerindex.org/pdf/en/2017.pdf
http://www.cawater-info.net/green-growth/files/green-economy-pocketbook.pdf
http://www.cawater-info.net/green-growth/files/green-economy-pocketbook.pdf
https://www.cdp.net/en/reports/downloads/2327
https://www.cdp.net/en/reports/downloads/2327
http://www.gwiwater.org/sites/default/files/pub/FUTURE%20WATER%20(IN)SECURITY.pdf
http://www.gwiwater.org/sites/default/files/pub/FUTURE%20WATER%20(IN)SECURITY.pdf
https://doi.org/10.1007/s40974-017-0072-9
https://doi.org/10.1007/s40974-017-0072-9
http://defindia.org/wp-content/uploads/2017/07/India-Exclusion-Report-2016_Low-Res.pdf
http://defindia.org/wp-content/uploads/2017/07/India-Exclusion-Report-2016_Low-Res.pdf
https://www.iucn.org/content/facts-and-figures-biodiversity
https://www.iucn.org/content/facts-and-figures-biodiversity
http://ec.europa.eu/environment/nature/invasivealien/docs/Kettunen2009_IAS_Task%201.pdf
http://ec.europa.eu/environment/nature/invasivealien/docs/Kettunen2009_IAS_Task%201.pdf
http://ec.europa.eu/environment/nature/invasivealien/docs/Kettunen2009_IAS_Task%201.pdf


 Sustainability Science

1 3

Kinzig AP, Ehrlich PR, Alston LJ, Arrow K, Barrett S, Buchman TG, 
Daily GC, Levin B, Levin S, Oppenheimer M, Ostrom E, Saari 
D (2013) Social norms and global environmental challenges: 
the complex interaction of behaviors, values, and policy. Bio-
science 63(3):164–175

Klein N (2014) This changes everything: capitalism vs the climate. 
Simon and Schuster, New York

Klein RJT, Midgley GF, Preston BL, Alam M, Berkhout FGH, Dow 
K, Shaw MR (2014) Adaptation opportunities, constraints, 
and limits. In: Field CB, Barros VR, Dokken DJ, Mach KJ, 
Mastrandrea MD, Bilir TE, Chatterjee M, Ebi KL, Estrada 
YO, Genova RC, Girma B, Kissel ES, Levy AN, MacCracken 
S, Mastrandrea PR, White LL (eds) Climate change 2014: 
impacts, adaptation, and vulnerability. Part A: global and sec-
toral aspects. Contribution of working group II to the fifth 
assessment report of the intergovernmental panel on climate 
change. Cambridge University Press, Cambridge, pp 899–943

Klinsky S, Roberts T, Huq S, Okereke C, Newell P, Dauvergne P, 
O’Brien K, Schroeder H, Tschakert P, Clapp J, Keck M, Bier-
mann F, Liverman D, Gupta J, Rahman A, Messner D, Pellow 
D, Bauer S (2017) Why equity is fundamental in climate change 
policy research. Glob Environ Change. https ://doi.org/10.1016/j.
gloen vcha.2016.08.002

Lacey H (1999) Is science value free? Values and scientific understand-
ing. Routledge, London

Landrigan PJ, Fuller R, Acosta NJR, Adeyi O, Arnold R, Basu N, Baldé 
AB, Bertollini R, Bose-O’Reilly S, Boufford JI, Breysse PN, 
Chiles T, Mahidol C, Coll-Seck AM, Cropper ML, Fobil J, Fus-
ter V, Greenstone M, Haines A, Hanrahan D, Hunter D, Khare 
M, Krupnick A, Lanphear B, Lohani B, Martin K, Mathiasen 
KV, McTeer MA, Murray CJL, Ndahimananjara JD, Perera F, 
Potočnik J, Preker AS, Ramesh J, Rockström J, Salinas C, Sam-
son LD, Sandilya K, Sly PD, Smith KR, Steiner A, Stewart RB, 
Suk WA, van Schayck OCP, Yadama GN, Yumkella K, Zhong 
M (2017) The Lancet Commission on pollution and health. The 
Lancet 15:85. https ://doi.org/10.1016/s0140 -6736(17)32345 -0

Lautenbach S, Seppelt R, Liebscher J, Dormann CF (2012) Spatial 
and temporal trends of global pollination benefit. PLoS One 
7(4):e35954

Lixil Water Aid and Oxford Economics (2016) The true cost of poor 
sanitation. http://www.publi cfina ncefo rwash .com/sites /defau lt/
files /uploa ds/LIXIL -Water Aid-2016-true%20eco nomic %20cos 
t%20poo r%20san itati on.pdf

Lowder SK, Skoet J, Raney T (2016) The number, size, and distribution 
of farms, smallholder farms, and family farms worldwide. World 
Dev 87:16–29. https ://doi.org/10.1016/j.world dev.2015.10.041

Machovina B, Feeley KJ, Ripple WJ (2015) Biodiversity conserva-
tion: the key is reducing meat consumption. Sci Total Environ 
536:420. https ://doi.org/10.1016/j.scito tenv.2015.07.022

May AM, McGarvey MG, Kucera D (2018) Gender and European 
Economic Policy: a survey of the views of European Economists 
on Contemporary Economic Policy. Kyklos 71:162–183. https ://
doi.org/10.1111/kykl.12166 

Mayrhofer J, Gupta J (2016a) The science and politics of co-benefits 
in climate policy. Environ Sci Policy 57:22–30 (impact factor 
2.972 in 2015)

Mayrhofer J, Gupta J (2016b) The politics of co-benefits in india’s 
energy sector. Environment and planning (c) 34(7):1344–1363. 
https ://doi.org/10.1177/02637 74X15 61962 9 (impact factor 
1.664 in 2015)

McMichael AJ, Butler CD, Folke C (2003) New visions for addressing 
sustainability. Science 302(5652):1919–1920

MEA (2005) MA ecosystem services and human well-being: policy-
responses, millennium ecosystem assessment, vol 3. Island Press, 
Washington

Morello-Frosch R, Pastor M, Sadd J, Shonkoff S (2009) The climate 
gap: inequalities in how climate change hurts Americans and 
how to close the gap. USC Dornsife, College of Letters, Arts 
and Sciences. Program for Environmental and Regional Equity 
(PERE), University of Southern California, Los Angeles, CA, 
USA, pp 31

Nakajima K, Nansai K, Matsubae K, Tomita M, Takayanagi W, Naga-
saka T (2017) Global land-use change hidden behind nickel 
consumption. Sci Total Environment 730:586. https ://doi.
org/10.1016/j.scito tenv.2017.02.049

National Science Foundation (2017) Federal funds for research and 
development series. http://www.nsf.gov/stati stics /fedfu nds/

Nellemann C, Henriksen R, Kreilhuber A, Stewart D, Kotsovou M, 
Raxter P, Mrema E, Barrat S (Eds) (2016) The rise of environ-
mental crime—a growing threat to natural resources peace, 
development and security. A UNEP-INTERPOL Rapid Response 
Assessment. United Nations Environment Programme and 
RHIPTO Rapid Response–Norwegian Center for Global Analy-
ses, pp 4. http://web.unep.org/envir onmen talgo verna nce/erl/
resou rces/publi catio ns/rise-envir onmen tal-crime 

Newbold T, Hudson LN, Arnell AP, Contu S, De Palma A, Ferrier S, 
Hill SL, Hoskins AJ, Lysenko I, Phillips HR, Burton VJ (2016) 
Has land use pushed terrestrial biodiversity beyond the planetary 
boundary? A global assessment. Science 353(6296):288

NOAA (National Oceanic and Atmospheric Administration) (2017) 
Global coral bleaching 2014–2017: status and an appeal for 
observations. https ://coral reefw atch.noaa.gov/satel lite/analy 
ses_guida nce/globa l_coral _bleac hing_2014-17_statu s.php

Nolte K, Chamberlain W, Giger M (2016) International land deals for 
agriculture. Fresh insights from the land matrix: analytical report 
II. Centre for Development and Environment, University of Bern; 
Centre de coopération internationale en recherche agronomique 
pour le développement; German Institute of Global and Area 
Studies; University of Pretoria; Bern Open Publishing, Bern

Nurse LA, McLean RF, Agard J, Briguglio LP, Duvat-Magnan V, 
Pelesikoti N, Tompkins E, Webb A (2014) Small islands. In: 
Barros VR, Field CB, Dokken DJ, Mastrandrea MD, Mach KJ, 
Bilir TE, Chatterjee M, Ebi KL, Estrada YO, Genova RC, Girma 
B, Kissel ES, Levy AN, MacCracken S, Mastrandrea PR, White 
LL (eds) Climate change 2014: impacts, adaptation, and vulner-
ability Part B: regional aspects Contribution of working group 
II to the fifth assessment report of the intergovernmental panel 
on climate change. Cambridge University Press, Cambridge, pp 
1613–1654

OECD (2003) Poverty and climate change reducing the vulnerability 
of the poor through adaptation, pp 8. http://www.oecd.org/envir 
onmen t/cc/25028 72.pdf

OECD (2015) In it together: why less inequality benefits all. OECD, 
Paris

OECD (2017a) Bridging the gap: inclusive growth 2017 update report. 
OECD, Paris

OECD (2017b) PFs in Figures. https ://www.oecd.org/pensi ons/priva 
te-pensi ons/Pensi on-Funds -in-Figur es-2017.pdf

OECD (2018) Meat consumption (indicator). https ://doi.org/10.1787/
fa290 fd0-en. Accessed 19 Sept 2018

Oreskes N, Conway EM (2011) Merchants of doubt: how a handful of 
scientists obscured the truth on issues from tobacco smoke to 
global warming. Bloomsbury Publishing, London

Österblom H, Jouffray JB, Folke C, Crona B, Troell M, Merrie A 
et al (2015) Transnational corporations as ‘keystone actors’ in 
marine ecosystems. PLoS One 10(5):e0127533, 6. https ://doi.
org/10.1371/journ al.pone.01275 33

Ostrom, E., Walker, J. (2003) Trust and Reciprocity. Russell Sage 
Foundation publishing

Oxfam (2015) Extreme carbon inequality: why the Paris climate deal 
must put the poorest, lowest emitting and most vulnerable people 

https://doi.org/10.1016/j.gloenvcha.2016.08.002
https://doi.org/10.1016/j.gloenvcha.2016.08.002
https://doi.org/10.1016/s0140-6736(17)32345-0
http://www.publicfinanceforwash.com/sites/default/files/uploads/LIXIL-WaterAid-2016-true%20economic%20cost%20poor%20sanitation.pdf
http://www.publicfinanceforwash.com/sites/default/files/uploads/LIXIL-WaterAid-2016-true%20economic%20cost%20poor%20sanitation.pdf
http://www.publicfinanceforwash.com/sites/default/files/uploads/LIXIL-WaterAid-2016-true%20economic%20cost%20poor%20sanitation.pdf
https://doi.org/10.1016/j.worlddev.2015.10.041
https://doi.org/10.1016/j.scitotenv.2015.07.022
https://doi.org/10.1111/kykl.12166
https://doi.org/10.1111/kykl.12166
https://doi.org/10.1177/0263774X15619629
https://doi.org/10.1016/j.scitotenv.2017.02.049
https://doi.org/10.1016/j.scitotenv.2017.02.049
http://www.nsf.gov/statistics/fedfunds/
http://web.unep.org/environmentalgovernance/erl/resources/publications/rise-environmental-crime
http://web.unep.org/environmentalgovernance/erl/resources/publications/rise-environmental-crime
https://coralreefwatch.noaa.gov/satellite/analyses_guidance/global_coral_bleaching_2014-17_status.php
https://coralreefwatch.noaa.gov/satellite/analyses_guidance/global_coral_bleaching_2014-17_status.php
http://www.oecd.org/environment/cc/2502872.pdf
http://www.oecd.org/environment/cc/2502872.pdf
https://www.oecd.org/pensions/private-pensions/Pension-Funds-in-Figures-2017.pdf
https://www.oecd.org/pensions/private-pensions/Pension-Funds-in-Figures-2017.pdf
https://doi.org/10.1787/fa290fd0-en
https://doi.org/10.1787/fa290fd0-en
https://doi.org/10.1371/journal.pone.0127533
https://doi.org/10.1371/journal.pone.0127533


Sustainability Science 

1 3

first. https ://www.oxfam .org/sites /www.oxfam .org/files /file_attac 
hment s/mb-extre me-carbo n-inequ ality -02121 5-en.pdf

Oxfam S (2016a) An economy for the 1%: how privilege and power 
in the economy drive extreme inequality and how this can be 
stopped. Oxfam GB, Oxford

Oxfam (2016b) International Land Coalition, Rights and Resources 
Initiative. Common Ground. Securing Land Rights and Safe-
guarding the Earth. Oxfam, Oxford

Oxfam (2018) Reward work, not wealth: To end the inequality cri-
sis, we must build an economy for ordinary working people, not 
the rich and powerful. https ://www.oxfam .org/sites /www.oxfam 
.org/files /file_attac hment s/bp-rewar d-work-not-wealt h-22011 
8-summ-en.pdf

Pascual UJ, Phelps E, Garmendia K, Brown E, Corbera A, Martin 
EG-B, Muradian R (2014) Social Equity Matters in Payments for 
Ecosystem Services 2014. Bioscience 64:1027–1036

Pauly D, Zeller D (2016) Toward a comprehensive estimate of global 
marine fisheries catches. In: Pauly D, Zeller D (eds) Global atlas 
of marine fisheries: a critical appraisal of catches and ecosystem 
impacts. Island Press, Washington, DC, pp 171–181

Pesaresi M, Melchiorri M, Siragusa A, Kemper T (2016) Atlas of the 
human planet 2016. Mapping human presence on earth with the 
global human settlement layer. https ://doi.org/10.2788/58283 4

Piketty T (2014) Capital in the twenty-first Century. Harvard University 
Press, Cambridge and London

Pouw N, J Gupta (eds) (2017) Sustainability science (inclusive devel-
opment: a multidisciplinary issue), COSUST 24

Proctor RN (1991) Value-free science? purity and power in modern 
knowledge. Harvard University Press, Cambridge

Prüss-Ustün A, Vickers C, Haeflige P, Bertollini R (2011) Knowns 
and unknowns on burden of disease due to chemicals: a 
systematic review. Environ Health 10(9):85. https ://doi.
org/10.1186/1476-069x-10-9

Pure Earth and Green Cross Switzerland (2016) World’s worst pollu-
tion problems: the toxics beneath our feet, pp 6. http://www.worst 
pollu ted.org/docs/World sWors t2016 .pdf

Qadir M, Quillérou E, Nangia V, Murtaza G, Singh M, Thomas RJ, 
Drechsel P, Noble AD (2014) Economics of salt-induced land 
degradation and restoration. Nat Resour Forum 38(4):288. https 
://doi.org/10.1111/1477-8947.12054 

Ramsar (2015) State of the world’s wetlands and their services to peo-
ple: a compilation of recent analyses, Ramsar Briefing Note 7, 
Convention on the Wetlands of International Importance. https ://
www.ramsa r.org/sites /defau lt/files /docum ents/libra ry/bn7e_0.pdf

Raworth K (2017) Doughnut economics: seven ways to think like a 
21st Century Economist. Chelsea Green Publishing, Vermont

Reed P (2011) REDD + and the indigenous question: a case study from 
ecuador. Forests 2(2):525–549. https ://doi.org/10.3390/f2020 525

Rice J (2009) North South Relations and the ecological debt: asserting 
a counter-hegemonic discourse. Crit Sociol 35:225–252

Ritchie H, Roser M (2017) Meat and seafood production and con-
sumption. https ://ourwo rldin data.org/meat-and-seafo od-produ 
ction -consu mptio n

Robinson WC, Meadows DH, Meadows DL, Randers J, Behrens WW 
(1973) The limits to growth: a report for the club of Rome’s 
project on the predicament of mankind. Demography 10(2):289

Rockström J, Steffen W, Noone K, Persson Å, Chapin FS, Lambin EF, 
Lenton TM, Scheffer M, Folke C (2009) A safe operating space 
for humanity. Nature 461(7263):472–475

Rofi A, Doocy S, Robinson C (2006) Tsunami mortality and displace-
ment in Aceh province, Indonesia. Disasters 30(3):343

Rulli MC, Saviori A, D’Odorico P (2013) Global land and water grab-
bing. In: Proceedings of the National Academy of Sciences, vol 
110(3), pp 892. http://www.pnas.org/conte nt/110/3/892.full.pdf

Salam PA, Shrestha S, Anal AK, Pandey VP (eds) (2017) Water-
energy-food nexus: principles and practices, vol 229. Wiley, 
New York

Sarofim MC, Saha S, Hawkins MD, Mills DM, Hess J, Horton R, 
Kinney P, Schwartz J, St. Juliana A, (2016) Ch. 2: Tempera-
ture-related death and illness. The impacts of climate change 
on human health in the United States: a scientific assessment. 
US Global Change Research Program, pp 44, Washington, DC. 
http://dx.doi.org/10.7930/J0MG7 MDX

Schlosberg D (2004) Reconceiving environmental justice: global move-
ments and political theories. Environ Politics 13(3):517–540. 
https ://doi.org/10.1080/09644 01042 00022 9025

Schmidt C, Krauth T, Wagner S (2017) Export of plastic debris by 
rivers into the sea. Environ Sci Technol 51:12252. https ://doi.
org/10.1021/acs.est.7b023 68

Schuhbauer A, Chuenpagdee R, Cheung WW, Greer K, Sumaila UR 
(2017) How subsidies affect the economic viability of small-
scale fisheries. Mar Policy 82:114. https ://doi.org/10.1016/j.
marpo l.2017.05.013

Schulte-Uebbing L, Hansen G, Hernandez AM, Winter M (2015) 
Chapter scientists in the IPCC AR5—experience and lessons 
learned. Curr Opin Environ Sustain 14:250–256

Sida (2016) Hot issue: gender equality and gender equity. Brief. Gender 
tool box. https ://www.sida.se/Engli sh/partn ers/resou rces-for-all-
partn ers/metho dolog ical-mater ials/gende r-tool-box/

Smith-Greenaway E (2013) Maternal reading skills and child mortality 
in Nigeria: a reassessment of why education matters. Demogra-
phy 50:1551–1561

Stern N, Calderon F (2014) Better growth, better climate: The new cli-
mate economy report. The Global Commission on the Economy 
and Climate, New York. http://newcl imate econo my.repor t/

Stimson Center (2016) Environmental crime: defining the challenge 
as aglobal security issue and setting the stage for integrated col-
laborative solutions. https ://www.stims on.org/envir o-crime /

Suckling K (2017) Conservation: the great US land grab. Nature 
548(7668):391. https ://doi.org/10.1038/54839 0a

TEEB (2010) TEEB—the economics of ecosystems and biodiversity 
for local and regional policy makers, UNEP

Temper L, del Bene D, Martinez-Alier J (2015) Mapping the frontiers 
and front lines of global environmental justice: the EJAtlas. J 
Political Ecol 22:255–278. http://jpe.libra ry.arizo na.edu/volum 
e_22/Tempe r.pdf

Tilman D, Balzer C, Hill J, Befort BL (2011) Global food demand and 
the sustainable intensification of agriculture. Proc Natl Acad Sci 
108(50):20260–20264

UN (2012) Addressing inequalities: the heart of the post-2015 agenda 
and the future we want for all. Thematic Think Piece. UNICEF, 
ECE, ESCAP, UNDESA, UNRISD, UN Women

UNCCD (2017) Global Land Outlook, 1st edn. Bonn, Germany, pp 8
UNDESA (2016) World economic and social survey 2016. United 

Nations Department of Economic and Social Affairs
UNDESA (2017) World population prospects: the 2017 revision, key 

findings and advance tables. United Nations Department of Eco-
nomic and Social Affairs/Population Division, pp 12. https ://esa.
un.org/unpd/wpp/publi catio ns/Files /WPP20 17_KeyFi nding s.pdf

UNDP (2011a) Human Development Report 2011, sustainability and 
equity: a better future for all. UNDP, New York

UNDP (2011b) Chemicals and gender. Gender mainstreaming guid-
ance series. UNDP, New York and SAICM (Strategic Approach 
to International Chemicals Management)

UNDP (2012) Powerful Synergies: gender equality, economic develop-
ment and environmental sustainability. UNDP, New York

UNDP (2016) Human development report 2016: Human development 
for everyone. UNDP, New York

https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/mb-extreme-carbon-inequality-021215-en.pdf
https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/mb-extreme-carbon-inequality-021215-en.pdf
https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/bp-reward-work-not-wealth-220118-summ-en.pdf
https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/bp-reward-work-not-wealth-220118-summ-en.pdf
https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/bp-reward-work-not-wealth-220118-summ-en.pdf
https://doi.org/10.2788/582834
https://doi.org/10.1186/1476-069x-10-9
https://doi.org/10.1186/1476-069x-10-9
http://www.worstpolluted.org/docs/WorldsWorst2016.pdf
http://www.worstpolluted.org/docs/WorldsWorst2016.pdf
https://doi.org/10.1111/1477-8947.12054
https://doi.org/10.1111/1477-8947.12054
https://www.ramsar.org/sites/default/files/documents/library/bn7e_0.pdf
https://www.ramsar.org/sites/default/files/documents/library/bn7e_0.pdf
https://doi.org/10.3390/f2020525
https://ourworldindata.org/meat-and-seafood-production-consumption
https://ourworldindata.org/meat-and-seafood-production-consumption
http://www.pnas.org/content/110/3/892.full.pdf
http://dx.doi.org/10.7930/J0MG7MDX
https://doi.org/10.1080/0964401042000229025
https://doi.org/10.1021/acs.est.7b02368
https://doi.org/10.1021/acs.est.7b02368
https://doi.org/10.1016/j.marpol.2017.05.013
https://doi.org/10.1016/j.marpol.2017.05.013
https://www.sida.se/English/partners/resources-for-all-partners/methodological-materials/gender-tool-box/
https://www.sida.se/English/partners/resources-for-all-partners/methodological-materials/gender-tool-box/
http://newclimateeconomy.report/
https://www.stimson.org/enviro-crime/
https://doi.org/10.1038/548390a
http://jpe.library.arizona.edu/volume_22/Temper.pdf
http://jpe.library.arizona.edu/volume_22/Temper.pdf
https://esa.un.org/unpd/wpp/publications/Files/WPP2017_KeyFindings.pdf
https://esa.un.org/unpd/wpp/publications/Files/WPP2017_KeyFindings.pdf


 Sustainability Science

1 3

UNDP‒UN Environment Poverty-Environment Initiative 2017. Accel-
erating sustainable development in Africa: country lessons from 
applying integrated approaches

UNEP (2007) Percentage of Total Population Living in Coastal Areas. 
Indicator Methodology Sheets, pp 170. Available at: http://www.
un.org/esa/sustd ev/natli nfo/indic ators /metho dolog y_sheet s/ocean 
s_seas_coast s/pop_coast al_areas .pdf

UNEP (2008) Overfishing: a threat to marine biodiversity. http://www.
un.org/event s/tenst ories /06/story .asp?story ID=800

UNEP (2013) United Nations environmental programme annual report 
2012. United Nations Environment Programme (UNEP), Nairobi

UNEP (2015) Global waste management outlook. United Nations Envi-
ronment Programme, pp 114

UNEP (2016a) Global Gender and Environment Outlook. UN Environ-
ment, Nairobi

UNEP (2016b) GEO-6 Regional Assessment for Asia and the Pacific. 
Kenya, United Nations Environment Programme, Nairobi, p 89

UNEP (2017) Towards a pollution-free planet background report. 
Kenya, United Nations Environment Programme, Nairobi, p 29

UNESCO (2015) UNESCO science report: towards 2030. UNESCO 
Publishing, Paris

UNESCO (2016) World Social Science Report
UNFCCC (United Nations Framework Convention on Climate Change) 

(1992) Full text of the Convention, Climate Change Secretariat, 
Bonn. http://unfcc c.int/resou rce/docs/convk p/conve ng.pdf

UNFPA (2011) The state of world population 2011. People and pos-
sibilities in a world of 7 billion. United Nations, New York

UNGA (2015) Transforming our world: the 2030 agenda for sustaina-
ble development. United Nations General Assembly, Switzerland

van Bavel J (2013) The world population explosion: causes, back-
grounds and projections for the future. Facts Views Vis Issues 
Obstet Gynaecol Reprod Health 5(4):281–291

Walker G (2012) Environmental Justice: Concepts, Evidence and Poli-
tics. Routledge, London

Webber M, Calumpong H, Ferreira B, Granek E, Green S, Ruwa R, 
Soares M (2016) Chapter 48: Mangroves. From The First Global 
Integrated Marine Assessment, United Nations, pp 4. http://www.
un.org/Depts /los/globa l_repor ting/WOA_RPROC /Chapt er_48.
pdf

WHO (2016a) Air pollution levels rising in many of the world’s poor-
est cities. http://www.who.int/media centr e/news/relea ses/2016/
air-pollu tion-risin g/en/

WHO (2016b) WHO releases country estimates on air pollution expo-
sure and health impact. http://www.who.int/media centr e/news/
relea ses/2016/air-pollu tion-estim ates/en/

WHO (2016c) Every woman every child, 2016. The global strategy for 
women’s, children’s and adolescents’ health 2016–2030. World 
Health Organisation, pp 28. http://www.who.int/life-cours e/publi 
catio ns/globa l-strat egy-2016-2030/en/

WHO, 2017. Progress on drinking water, sanitation and hygiene: 
2017 update and SDG baselines. World Health Organization 
(WHO) and the United Nations Children’s Fund (UNICEF), 
Geneva, Switzerland. Available at: http://apps.who.int/iris/bitst 
ream/10665 /25861 7/1/97892 41512 893-eng.pdf?ua=1

WHO (2018) Obesity and over-weight: key facts. http://www.who.int/
en/news-room/fact-sheet s/detai l/obesi ty-and-overw eight 

WIEGO (Women in Informal Employment: Globalizing and Organiz-
ing) (2013) Waste pickers: the right tobe recognized as workers. 
http://www.wiego .org/sites /defau lt/files /resou rces/files /WIEGO 
-Waste -Picke rs-Posit ion-Paper .pdf

Wilkinson C et al (2016) Chapter 43. Tropical and sub-tropical coral 
reefs. In: Inniss L, Simcock A et al (eds) United Nations World 
Ocean Assessment. Cambridge University Press, Cambridge, p 1

World Bank (2008) The role of indigenous peoples in biodiversity con-
servation: the natural but often forgotten partners. Washington, 
DC, pp 5. https ://siter esour ces.world bank.org/INTBI ODIVE 
RSITY /Resou rces/Roleo fIndi genou sPeop lesin Biodi versi tyCon 
serva tion.pdf

World Bank (2017a) Gross domestic product 2016. http://datab ank.
world bank.org/data/downl oad/GDP.pdf

World Bank (2017b) World development report 2017: govern-
ance and the law. World Bank, Washington, DC. https ://doi.
org/10.1596/978-1-4648-0950-7

World Economic Forum (2016a) The global gender gap report. http://
www3.wefor um.org/docs/GGGR1 6/WEF_Globa l_Gende r_Gap_
Repor t_2016.pdf

World Economic Forum (2016b) 7 shocking facts about air pollution. 
https ://www.wefor um.org/agend a/2016/10/air-pollu tion-the-true-
cost-in-numbe rs

Wright S, Kelly FJ (2017) Plastic and human health: a micro issue? 
Environ Sci Technol 51:6634. https ://doi.org/10.1021/acs.
est.7b004 23

WWF (2016) Living Planet Report 2016. Risk and resilience in a new 
era. WWW International, Gland, Switzerland, pp 15. http://awsas 
sets.panda .org/downl oads/lpr_2016_full_repor t_low_res.pdf

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://www.un.org/esa/sustdev/natlinfo/indicators/methodology_sheets/oceans_seas_coasts/pop_coastal_areas.pdf
http://www.un.org/esa/sustdev/natlinfo/indicators/methodology_sheets/oceans_seas_coasts/pop_coastal_areas.pdf
http://www.un.org/esa/sustdev/natlinfo/indicators/methodology_sheets/oceans_seas_coasts/pop_coastal_areas.pdf
http://www.un.org/events/tenstories/06/story.asp?storyID=800
http://www.un.org/events/tenstories/06/story.asp?storyID=800
http://unfccc.int/resource/docs/convkp/conveng.pdf
http://www.un.org/Depts/los/global_reporting/WOA_RPROC/Chapter_48.pdf
http://www.un.org/Depts/los/global_reporting/WOA_RPROC/Chapter_48.pdf
http://www.un.org/Depts/los/global_reporting/WOA_RPROC/Chapter_48.pdf
http://www.who.int/mediacentre/news/releases/2016/air-pollution-rising/en/
http://www.who.int/mediacentre/news/releases/2016/air-pollution-rising/en/
http://www.who.int/mediacentre/news/releases/2016/air-pollution-estimates/en/
http://www.who.int/mediacentre/news/releases/2016/air-pollution-estimates/en/
http://www.who.int/life-course/publications/global-strategy-2016-2030/en/
http://www.who.int/life-course/publications/global-strategy-2016-2030/en/
http://apps.who.int/iris/bitstream/10665/258617/1/9789241512893-eng.pdf%3fua%3d1
http://apps.who.int/iris/bitstream/10665/258617/1/9789241512893-eng.pdf%3fua%3d1
http://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight
http://www.wiego.org/sites/default/files/resources/files/WIEGO-Waste-Pickers-Position-Paper.pdf
http://www.wiego.org/sites/default/files/resources/files/WIEGO-Waste-Pickers-Position-Paper.pdf
https://siteresources.worldbank.org/INTBIODIVERSITY/Resources/RoleofIndigenousPeoplesinBiodiversityConservation.pdf
https://siteresources.worldbank.org/INTBIODIVERSITY/Resources/RoleofIndigenousPeoplesinBiodiversityConservation.pdf
https://siteresources.worldbank.org/INTBIODIVERSITY/Resources/RoleofIndigenousPeoplesinBiodiversityConservation.pdf
http://databank.worldbank.org/data/download/GDP.pdf
http://databank.worldbank.org/data/download/GDP.pdf
https://doi.org/10.1596/978-1-4648-0950-7
https://doi.org/10.1596/978-1-4648-0950-7
http://www3.weforum.org/docs/GGGR16/WEF_Global_Gender_Gap_Report_2016.pdf
http://www3.weforum.org/docs/GGGR16/WEF_Global_Gender_Gap_Report_2016.pdf
http://www3.weforum.org/docs/GGGR16/WEF_Global_Gender_Gap_Report_2016.pdf
https://www.weforum.org/agenda/2016/10/air-pollution-the-true-cost-in-numbers
https://www.weforum.org/agenda/2016/10/air-pollution-the-true-cost-in-numbers
https://doi.org/10.1021/acs.est.7b00423
https://doi.org/10.1021/acs.est.7b00423
http://awsassets.panda.org/downloads/lpr_2016_full_report_low_res.pdf
http://awsassets.panda.org/downloads/lpr_2016_full_report_low_res.pdf

	Re-imagining the driver–pressure–state–impact–response framework from an equity and inclusive development perspective
	Abstract
	Introduction
	Re-shaping the DPSIR framework
	Equity, environmental justice and inclusive development
	Why should equity be integrated in the DPSIR framework?

	Applying the framework: drivers and pressures
	Drivers and equity
	Pressures and equity

	State and impact
	Introduction
	Atmosphere and equity
	Land and equity
	Freshwater and equity
	Oceans and equity
	Biodiversity and equity
	Implications for response

	Analysis
	Conclusion
	Acknowledgements 
	References




