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Abstract
Researching socio-ecological justice issues in earth system governance can be operational-
ized through an Access (securing minimum needs) and Allocation (allocating the remain-
ing resources, responsibilities and risks) framework. This paper synthesizes the review arti-
cles in this special issue. It concludes that (a) although international trade, investment and 
aid aim to enhance access, efficiently allocate resources and reduce risk, in practice the 
volume of trade and investment, the geographical distance between production and con-
sumption, the pursuit of competitiveness and use of market instruments have concentrated 
wealth at great cost to socio-ecological justice; (b) research on food, water, energy, climate 
change and biodiversity reveal multiple linkages among the sustainable development goals, 
underlining the limitations of sectoral and incremental approaches to socio-ecological jus-
tice, for example, for smallholders; (c) while access issues are becoming difficult for politi-
cians to ignore, allocation issues are being side-stepped because they draw too much atten-
tion to the underlying causes of inequality and poverty, (d) corrective justice is not enough, 
substantive justice approaches are needed emphasizing a rights-based framework and allo-
cation cannot be exclusively left to market forces and mechanisms when it concerns pub-
lic and merit goods; and (e) the terms access and allocation, although individually used, 
are not popular as a paired framework in the socio-ecological justice literature, but remain 
highly salient and cover the key justice issues for improving earth system governance.

Keywords  Access · Allocation · Environmental justice · Social justice · Equity · Planetary 
boundaries · Social floors · Sustainable Development Goals
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NCP	� Nature’ contributions to people
CBDR	� Common but differentiated responsibilities
SI	� Special issue

1  Introduction

The first science plan of the earth system governance (ESG) programme identified five ana-
lytical problems (architecture, agency, adaptiveness, accountability and access and alloca-
tion) and four cross-cutting themes (power, knowledge, norms and scale) (Biermann et al. 
2010). Socio-ecological justice issues were subsumed under access and allocation. This 
special issue (SI) on Access and Allocation reviews the literature since 2008 and includes a 
few key references prior to that date to identify key lessons. It includes papers on trade, aid, 
investment, climate change, energy, food, water, waste, biodiversity and the interrelations 
or nexus between them. This concluding paper synthesizes the findings.

Before delving into the synthesis, we note that since 2008, access and allocation schol-
arship has been influenced by three global events. First, the 2008 financial crises reduced 
economic activity and related pollution but also exacerbated economic and social hard-
ship. Second, the Paris Agreement on Climate Change (PA 2015) was adopted in 2015 
and included a global target on climate change mitigation, adaptation and called for coher-
ence in global financial flows—which occurs through trade, investment and aid. Third, 
the United Nations General Assembly also adopted the Sustainable Development Goals 
(SDGs) in 2015 combining goals to protect ecosystem integrity and social justice (UNGA 
2015). The SDGs which represent the outcome of a multi-level bargaining process on 
global priorities (SI, INEA (2016), 16 (3) explicitly call for leaving no one behind and 
thus call for research on how this can be achieved. Hence, in the analysis which follows 
we often return to these events and the associated international agreements, especially, the 
cross-cutting SDGs.

This paper first elaborates on the concepts of access and allocation linking them to dis-
cussions on planetary boundaries and social floors, policy decisions encapsulated within 
the SDGs, and to broader understandings of justice (Sect. 2). It then discusses the key les-
sons learnt from the literature on trade, investment and aid (Sect. 3) and from the literature 
on nature’s contributions to people (NCP), including climate change, food, water, biodiver-
sity and nexus issues (Sect. 4). Finally, it draws conclusions about the lessons learnt and 
the usefulness of access and allocation in analysing justice issues.

2 � Access, allocation and the epistemological foundations 
of socio‑ecological justice

2.1 � Socio‑ecological justice operationalized

Socio-ecological justice can be operationalized in terms of access and allocation. Access 
addresses issues of meeting the minimum needs of humans to live a dignified life. Allo-
cation addresses distributing the remaining resources, responsibilities and risks between 
different social actors (Gupta and Lebel 2010). Access as minimum needs can be linked to 
the academic scholarship on social floors (Raworth 2012). This scholarship goes beyond 
seeing minimum needs as related to food and water to also discuss access to energy, health, 



395Access and allocation in earth system governance: lessons learnt…

1 3

education, income and work, peace and justice, political voice, social equity, gender equal-
ity, housing, and networks (Raworth 2017). Many of these social floors have been incorpo-
rated into the SDGs which liberally mentions access. For example, Target 1.4 states that: 
“By 2030, ensure that all… have equal rights to economic resources, as well as access to 
basic services, ownership and control over land and other forms of property, inheritance, 
natural resources, appropriate new technology and financial services, including microfi-
nance”. We can cluster the interpretation of access in different parts of Agenda 2030 into:

•	 Access to basic services such as water, food, shelter; energy, transport, infrastructure; 
health; financial services; and ICT and internet. At the international level, such access 
refers to science and technology, trade, and access to markets.

•	 Access to natural resources such as clean water; land and green spaces; and marine 
resources for artisanal fishers. At the international level, the discussion focuses on 
access and benefit sharing with respect to biodiversity and genetic resources.

•	 Access to rights for equal treatment including human rights and gender equality, labour 
rights, sexual and reproductive health and rights, and procedural rights—access to jus-
tice, information and participation in decision making. At the international level, there 
is discussion of access to participation of Least Developed Countries.

Allocation requires first understanding the quantity and quality of the remaining 
resources. Such allocation may refer to economic and ecological resources. In discuss-
ing ecological resources, we build on the concept of Nature’s Contributions to People 
(NCPs)—which includes material, non-material and regulating contributions (Díaz et  al. 
2018). To define these remaining ecological resources, we reference the scholarship on 
planetary boundaries (Rockström et al. 2009; Steffen et al. 2015) which cautions that global 
overuse of resources may destabilize planetary support systems. The space in between the 
planetary boundaries and social floors represents the safe and just operational space (the 
doughnut concept). Figure  1 links access and allocation with planetary boundaries and 
social floors.

Issues related to allocation are also dealt with in Agenda 2030. Agenda 2030 calls for 
protecting air, water, oceans, land and biodiversity. It calls for reducing the ecological risks 
to human health and well-being. It also calls for reducing inequality within and between 
states; income inequality, inequalities of outcomes and mobilizing partnerships and finan-
cial resources. In terms of responsibilities, it calls for shared principles, shared responsibil-
ity and common but differentiated responsibilities (CBDR); shared prosperity and wealth, 
and shared knowledge. However, it does not explicitly mention allocation and redistribu-
tion. It implicitly assumes that access can be increased without redistribution mechanisms. 
While Agenda 2030 recognizes many aspects of access and allocation and innovatively 
mentions inequality and calls for measuring the environmental footprint per capita, it 
assumes that economic growth will enable SDG achievement although the term economic 
growth is mentioned relatively infrequently when compared to development (Gupta and 
Vegelin 2016). The SDGs are reflected upon in and shape ESG scholarship as reflected in 
this special issue.

2.2 � Epistemological foundations

We now discuss the epistemological underpinnings of justice and relate them to access and 
allocation issues. Kalfagianni and Meisch (this SI) distinguish between: conservative (what 
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a person could expect) and ideal (what a person should expect) justice; corrective (to rem-
edy a wrong) and distributive (legitimate recipients of rights, responsibilities and risks) jus-
tice; and procedural and substantive justice. We use their epistemological understandings 
to broaden our operationalization of access (to minimum needs, rights, NCP’s, services and 
equality of treatment) and allocation of resources (e.g. through markets or through some 
equity principles within which markets function), responsibilities (e.g. through the CBDR 
principle) and risks (e.g. through indemnity and the precautionary principle) building on 
some of the elements discussed above (see Table 1).

3 � Access and allocation issues in the international economic system

3.1 � Introduction

The SDGs call for access to markets, trade, technology and international partnerships to 
address global challenges and emphasise the difficulties facing least developed countries in 
the process (see 2.1). Several papers in this SI address access and allocation issues in the 
global economic system and find that international trade, investment and aid are making it 
harder to achieve certain goals pointing to limitations in governance and the assumptions 
behind the SDGs themselves.

Fig. 1   Access and Allocation in relation to planetary boundaries and social floors. Source: Building on 
Rockström et al. (2009) and Raworth (2012)
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3.2 � Trade

Trade enhances access to goods and services by reducing their costs. It does so by ena-
bling specialization, competition between actors and ensuring that those with a compara-
tive advantage are able to sell their goods globally. This increases productivity and reduces 
the prices of goods making them more affordable. However, the overall benefits of trade 
also raise some socio-ecological access and allocation issues.

Trade negatively affects access to basic resources and increases vulnerability differently 
in different sectors such as water, food, energy and wastes (Gonenc et al.; Hurlbert; Azizi; 
Cotta; Ivanova et al.; Scobie; this SI). First, large-scale trade in water and virtual water has 
affected local water quality, quantity and affordability; large-scale trade in food and fish 
has affected the local availability and affordability of these commodities for poor people, 
and large-scale trade in resources and energy has caused both local pollution around mines 
and factories and global greenhouse gas emissions. Second, trade also indirectly affects 
access to resources through enlarging socio-economic inequalities that arise from market 
and financial risks (e.g. price fluctuations, requirements of importing countries, policies 
of exporting countries, fluctuations in exchange rates, and greater investments in export 
led-sectors (e.g. cash crops/biofuels) at the cost of others). Trade restrictions can affect the 
ability of poorer farmers and countries to compete internationally. Finally, trade govern-
ance is skewed in favour of those who have greater access to the centralized trade govern-
ance system as there is limited scope for public participation and influence. Such govern-
ance processes may introduce ideas of participation, transparency and cost-recovery that 
may further empower the more powerful at the cost of the less powerful people and coun-
tries who have a ‘capacity gap’. Trade governance may also be influenced by the market 
mechanisms and trade restrictions promoted by multilateral environmental agreements.

The literature is less explicit on trade’s negative impacts on allocation. In terms of its 
direct impact on allocation of ecosystem benefits and problems, those who consume the 
goods traded are not affected by the socio-ecological impacts of the extraction and pro-
duction process elsewhere. Competition, subsidies, tariffs and vertical integration of sup-
ply chains may lead to greater exploitation of socio-ecological capital while externalizing 
impacts. This may lead to a race to the bottom in exporting countries or privilege exporters 
with modern technologies. In terms of how trade governance allocates rights, responsibili-
ties and risks, since there are many barriers to effective participation by poorer countries 
and poorer people, their issues seldom get adequately represented in these processes and 
where they are, they may be only rhetorically or marginally accommodated. In terms of 
how multilateral environmental agreements affect allocation through trade and investment, 
the literature shows how this can have detrimental impacts on local people and the environ-
ment (Gonenc et al.; Scobie; this SI).

Some lessons learnt from the trade in biofuel and fossil fuel (Ivanova et al.; Azizi; this 
SI) are that: (a) trade extracts raw materials from the developing world at low prices by 
externalizing the environment and exacerbating biodiversity loss; (b) trade barriers and lib-
eralization have either reduced local access to resources (e.g. through water privatization, 
land grabbing, food price volatility, extra-territorial effects of biofuel policies) or exacer-
bated inequalities (e.g. through tariffs and trade that affect farmers and others); and (c) 
global supply chains often force producers to produce goods at the cost of local water sup-
plies and other resources and social issues.

Food and fish trade (Azizi; Scobie; Gonenc et  al., this SI) show that: (a) the geo-
graphical disconnect between areas of production and consumption has affected both 
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access to these resources and the allocation of the use of these resources between areas 
of production and areas of consumption; (b) this disconnect has made poor farmers 
lose income from food price volatility, and poor consumers cannot afford even small 
increases in food prices—thus affecting food security; (c) large-scale production has 
degraded land that affects 3.2 billion smallholder farmers and large-scale fish exploita-
tion supported, e.g. by European Union subsidies has affected the fish security of small 
fishers and those dependent on fish protein; (d) instruments such as certification may 
enhance fish (and forest) protection but often exclude small fishers (and smallholders) 
with low production volumes, limited capacities and low income which hinders their 
participation in such schemes; (e) subsidies to farmers and fishers in rich countries and 
competition in food pricing has reduced income for farmers and fishers in poor coun-
tries while increased consumption in rich countries; and (e) discourses such as the blue 
economy and privatization have led to private sector enclosures of the resource rich 
oceans and ‘land grabbing’.

Despite the progress made by the 1987 Basel Convention on the Transbound-
ary Movement of Hazardous Wastes—the waste trade flourishes and wastes continue 
to move to the Global South. While the idea of the circular economy and the need to 
treat wastes as resources is important, the question is whether such ideas shifts risks to 
the poor in the Global South (Scobie; Cotta; this SI). Cotta examines the trade in plas-
tics and electronic wastes. Such trade ostensibly aims to enhance livelihoods, access to 
resources and recycling in the South. However, papers highlight the socio-ecological 
damage to humans of illegal and/or legally exported waste; and the implications for the 
unequal distribution of environmental risks. The electronic market depends on extrac-
tive industries, has a quick turnover as electronics become dated and leads to grow-
ing wastes. These are exported to the global South for use, reuse, repair and recycling. 
Although such exports ostensibly aim to address the digital divide and provide afford-
able resources, the mostly ‘near-end-of-life’ electronic wastes reaching Africa are often 
incapable of reuse and repair. This dumping is cost-effective for the North as “high 
waste management costs in the global North are driving an unscrupulous and unethical 
e-waste trade with the global South” (Pickren 2014: 113).

With 335 million tonnes of plastic generated annually (PlasticsEurope 2017), plastic 
wastes are increasing. While reuse and recycling is increasing in Europe, many Euro-
pean countries landfill these wastes or export them (about half of the collected wastes 
go to Asian countries). Trade in plastic wastes ostensibly allows developing countries to 
reuse/recycle the wastes. However, this shifts the responsibility to recycle and recover 
to the South. Where expertise is lacking, these wastes are dumped into rivers and end 
up in oceans. Single use plastic wastes were exported to China until 2018 when China 
adopted a law to ban plastic waste imports. This has increased exports to other countries 
in the Global South. However, some South-East Asian countries are deciding to ship 
back plastic waste (see Cotta, this SI) reminiscent of the story of the toxic waste ship-
ments of the 1980s.

These experiences challenge simple generalizations on the merits of trade. Furthermore, 
the need for goods to meet Western standards does not automatically imply that the pro-
duction processes in the Global South will be cleaned up and although preferential treat-
ment of environmentally friendly technologies can enhance environmental protection, 
these can also reallocate resources in favour of those with cleaner technologies (Biermann 
2014; Biermann et al. 2012; van Asselt and Zelli 2014). Trade also increases the rate at 
which resources are used and wastes generated and thus can also exacerbate pre-existing 
inequalities through unfair rules (Tienhaara 2009).
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3.3 � Investment

Global cooperation is also promoted through investment which can address issues of 
access and allocation. Following the financial crises in 2008, the banking system came 
under intense scrutiny, but the expected reforms did not materialize. With the recovery 
of the global financial system, financial surpluses in different parts of the world needed to 
be invested elsewhere. For example, multinationals claimed that they can enable a trillion 
dollar shift to achieve the Sustainable Development Goals (Hoek 2018). Pension funds also 
have huge resources to invest (Gupta et al., this SI). If such investment is made in areas of 
public (e.g. ecosystems, stable climate) and merit (e.g. health care, education) goods, it can 
improve socio-ecological well-being (Scobie, this SI). However, this SI shows that invest-
ment may distort access and allocation when investments: (a) serve to increase wasteful 
consumption in the Global North; (b) externalize socio-ecological impacts on current but 
also future generations; (c) reproduce past North–South investment patterns (with various 
forms of neo- and carbon-colonialism) and dump goods, technologies and wastes (includ-
ing ship-breaking activities) that are destined to become obsolete or problematic on the 
global South (see below); (d) are accompanied by high-interest loans that may exacer-
bate the growing new debt crises in the South (the more unstable a country, the higher the 
interest rates); (e) are written into long-term contracts that are confidential and protected 
by international investment agreements with few legally binding constraints on inves-
tors’ behaviour leading them to rely heavily on self-governance such as through corporate 
social responsibility—which research shows often services public relations’ goals rather 
than addresses the socio-ecological damage caused; and (f) entrench uncritical neo-liberal 
thinking that has driven global inequities and ecological damage such as land and water 
grabbing (Gonenc et al.; Scobie; Azizi; Gupta et al.; this SI).

For example, if fossil fuel is to be phased out, fossil fuel investors will face huge eco-
nomic losses. When large investors divest, their shares are potentially bought by investors 
mostly from the South who will be left with stranded assets. Export credit agencies which 
aim at promoting the interests of industries in home countries while addressing develop-
ment challenges in the developing world are de facto enabling such divestment in the North 
while transferring the risks to the South with huge economic and ecological consequences 
while undermining the coherence of financial flows as required by the Paris Agreement on 
Climate Change (Gupta et al., this SI). Export credits are part of the financial flows from 
the industrialized countries to the developing world and thus link investment with aid or 
development cooperation.

3.4 � Aid

Development cooperation or international aid is a distributive justice tool used by industri-
alized countries to help developing countries and thus can address access and possibly allo-
cation issues. While there are countless stories of how such development cooperation has 
succeeded in addressing many challenges in the developing world, especially in terms of 
food production, health care, humanitarian interventions and ecosystem protection, skeptics 
increasingly question aid effectiveness (Easterly 2006; Riddell 2007; Visser et al. 2012). 
This SI shows that aid may lead to adverse inclusion or entrench inequality when: (a) aid 
misunderstands local contexts; (b) green conditionality exacerbates social injustice or vice 
versa; (c) aid aims to address socio-ecological aspects but fails to do so in practice—(e.g. 
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energy aid studies show that neither the greenhouse gas emissions nor energy poverty 
were significantly addressed; Bhattacharyya et al. 2018); (d) aid addresses local, sympto-
matic issues but not the structural global causes; (e) short-term aid relief ignores long-term 
needs; (f) aid is diverted from development issues to address climate change and is used in 
an ad hoc, symbolic, gratuitous and paternalistic manner that scarcely reflects the capacity, 
liability or responsibility of the donors; (g) aid which leads to the North–South movement 
of potentially stranded assets and wastes; and (h) aid aiming at sustainable development 
promotes the neo-liberal capitalist agenda and emphasizes growth. The rise of ‘celebrity 
aid’ where celebrities focus on certain issues masks the fundamental inequity in the system 
in a paternalistic focus on addressing symptoms rather than the structural causes. Frag-
mented aid stands in the way of effective redistribution (Scobie; Gupta et al.; this SI). A 
possible solution could be a focus on fair outcomes and a legal framework for guaranteeing 
the quantity and quality of aid; linking disaster relief to climate adaptation; and ensuring 
input and output legitimacy (Scobie; Grecksch and Klöck, this SI).

3.5 � Key issues

In theory, trade, investment and aid can enhance access, efficiently allocate resources, 
improve resource management and reduce risk. In practice, a combination of the volume 
of trade and investment, the geographical distances between production and consumption, 
the pursuit of competitiveness and use of instruments such as privatization, certification 
schemes, permits, trade and investment restrictions and skewed governance processes has 
often concentrated wealth in the hands of the few at great socio-ecological cost (Table 2).

4 � Access and allocation issues to nature’s contributions to people

4.1 � Introduction

Moving beyond a discussion of trade, investment and aid, we now discuss access and allo-
cation issues in relation to nature’s contributions to people (NCP). In doing so, we rec-
ognize that the SDGs have discussed this, inter alia, in terms of climate change, energy, 
food, water and biodiversity (see 2.1) which provide the context for the discussion below. 
Agenda 2030 also states that the SDGs interact with varying synergies and trade-offs (Nils-
son et  al. 2016) connecting decisions in different places calling for systemic and nexus 
approaches. We now discuss lessons learnt on climate change mitigation (Ivanova et al.; 
Gupta et al.; this SI) and adaptation (Grecksch and Klöck; Scobie; this SI); energy (Gupta 
et al.; Ivanova et al., this SI), food (Azizi, this SI), water (Hurlbert, this SI), and biodiver-
sity (Coolsaet et al., this SI). Two key messages emerge—first that while access and alloca-
tion issues affect the most vulnerable, vulnerability is not itself a pre-determined fact but 
results from the way governance in society is structured, and second that these issues are 
closely related and need to be addressed simultaneously.

4.2 � Climate change adaptation

In terms of adaptation, climate change can affect access to basic resources (food, water, 
homes) and harm basic human rights (e.g. through displacement). Climate impacts can 
exacerbate local vulnerabilities (e.g. when people move to marginal lands) and displace 
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people. Thus, lack of access is linked to increased vulnerability. However, vulnerability is 
not something generic that can be objectively measured but is produced by political pro-
cesses. In terms of access to basic rights, climate variability and change may affect peo-
ple’s enjoyment of their human rights and may lead to forced migration; this raises issues 
of justice on how are the needs and rights of ‘trapped populations’ (those who cannot 
migrate) and those who do migrate addressed and who pays for these. And when there are 
limits to adaptation (residual impacts), who pays for loss and damage. In terms of access to 
decision making, community-based adaptation is vitally important (although communities 
also exhibit power differentials), but needs to be supported by higher levels of governance. 
At the North South level, access of small poorer Southern states to justice with respect to 
adaptation is an enduring challenge (Grecksch and Klöck; Azizi, this SI).

In terms of allocating resources and related responsibilities and risks with respect to 
designing, implementing and financing adaptation, the literature argues that such costs 
should not fall solely on those who are affected, but on those who caused the problem 
(Cui and Gui 2015; Cui and Huang 2018; Dellink et al. 2009). The question of who should 
take responsibility and why has been debated over the last thirty years in the literature but 
remains politically problematic. At the national level, there are discussions regarding who 
is to be held responsible when people move to more vulnerable sites, and how to ensure 
that planned and autonomous measures make sense given the uncertainty of the impacts. 
Global adaptation cost estimates range from USD 4–100 billion annually, but resource 
generation is slow; there is confusion about which financial transfers qualify as adapta-
tion funding; how this is to be spent; and who benefits from it. While public and private 
actors are engaged in adaptation, special concerns arise in poorer countries where public 
actors are less able to govern the private sector in its provision of adaptation services. The 
scalar gap between the need for adaptation and the levels at which adaptation decisions 
and finance need to be made and raised, respectively, is another challenge. In examining 
the allocation of responsibilities on adaptation, the literature has often seen adaptation as a 
local issue ironically reducing global responsibility while empowering local communities 
(Grecksch and Klöck; Scobie; this SI). While adaptation aims to minimize risks, it may 
also exacerbate risks especially in cases of maladaptation. Successful adaptation needs 
to be effective, efficient, equitable, flexible and is often associated with local ownership, 
participation and context and cultural relevance; failures are often associated with lack of 
understanding of the uncertainty in the problem, cultural issues, resources and institutional 
challenges. Much adaptation may also have externalized impacts on other scales. Children 
worldwide will bear the largest risks, and their human rights will be affected (Arts 2009), 
and this is the reason why they are now fighting hard for their rights with the Fridays for 
Future movement.

4.3 � Climate change mitigation and energy issues

In terms of access, the need for humans to use energy and food for survival translates into 
a minimum level of energy use and hence possibly greenhouse gas emissions per capita. 
A key challenge here is whether the energy transition burdens the poor through expen-
sive alternatives or whether it can be facilitated in a way that it empowers them. In rela-
tion to the allocation of resources, responsibilities and risks; papers address these differ-
ently. Achieving 1.5–2°C requires a rapid fossil fuel phase-out; this means that there is 
little room to allocate the remaining Carbon emission space to the South as the North itself 
needs time to phase out its emissions. Distributing the rights to emit greenhouse gases 
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within countries equitably, based on energy justice ideas, has been proposed, for instance, 
in China (Fang et al. 2018). However, the Paris Agreement ultimately opted for a voluntary 
approach to allocating emission entitlements by promoting Nationally Determined Con-
tributions. Papers in this SI also focus on the territorial and other dimensions of energy 
resource allocation. Access issues focus on access to energy for the world’s poorest; such 
access can enhance their living standards, well-being and achievement of other SDGs (see 
Table  3). Correspondingly, problems in relation to access to energy include: (a) the use 
of unhealthy energy forms by the poorest; (b) the health implications of pollution from 
the energy extraction process; (c) the health consequence from other energy sources such 
as radioactive waste from nuclear power generation; and (d) the individual displacement 
caused by, e.g. hydroelectricity generation, transmission infrastructure, e.g. pipelines, and 
climate variability and change.

In relation to responsibilities, carbon pricing may encourage the energy transition but 
might increase the burden on poorer countries. Emissions trading and the clean develop-
ment mechanism may be efficient but shift the responsibilities for reducing emissions to 
other countries (Ivanova et al., this SI). Border tax adjustment measures may prevent dis-
tortion of WTO rules and enable the energy transition (van Asselt and Zelli 2014). While 
trade in clean commodities could help to promote sustainable energy, it could transfer eco-
nomic costs and risks elsewhere (Jinnah and Lindsay 2015). There are no easy answers on 
biofuels and afforestation as while these address climate change, they may risk other socio-
ecological goals. On risks, the key issue is who bears the risks of stranded resources and 
assets (i.e. the fossil fuel and related infrastructure) and how will they be compensated for 
bearing these risks (Gupta et al., this SI). Thus, allocation problems associated with energy 
relate to: (a) how rights to emissions are allocated worldwide, regionally and locally; (b) 
how responsibilities with respect to energy production are shared at different levels of gov-
ernance and the types of instruments developed; and (c) how risks related to energy pro-
duction, distribution and use are allocated and compensated for. Addressing energy access 
sustainably thus requires clear engagement with an understanding of energy justice issues 
and energy governance.

However, such issues are scarcely integrated into the energy and integrated assess-
ment models which often underlie policy decisions. Such models scarcely account for 
fuel choices, informal economies, supply shortage, traditional biofuel use, the rural–urban 
divide and the need to assign ‘meaningful monetary values’ to issues that characterize 
developing country economies. Many continue to use narrowly defined cost–benefit analy-
sis which is often problematic from a developing country perspective (Ivanova et al., this 
SI). Some authors instead focus on cost-effectiveness and the right to sustainable develop-
ment. In terms of the big investors in fossil fuels (pension funds and export credit agen-
cies), a key question is how do their decisions on fossil fuels affect access to affordable/
reliable energy/water, access to a stable climate, clean air, water and land; healthy biodi-
versity, and access to jobs and pensions. Decisions to engage with shareholders and invest 
in renewables have all round positive effects as opposed to decisions to divest (Gupta et al.; 
Ivanova et al.; this SI).

4.4 � Food

Azizi (this SI) focuses on food security—and shows that food insecurity is not just caused 
by food shortage but by a failure of food systems. This results from a mismatch between 
production and consumption systems; long and complex geographically disconnected food 
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supply chains which enable actors to externalize socio-environmental issues; and climate 
variability and change. This system affects the ability of poor people to grow or afford 
healthy food, because of insecure tenure rights, land degradation, climate variability and 
change, and displacement, and they are also influenced by local pollution. Poor people need 
to have a human right to a minimum calorie intake, to direct and indirect livelihoods and 
to some minimum land. Allocation problems associated with food relate to how rights to 
land tenure/fisheries are allocated and what is produced on land (e.g. biofuel, cash crops). 
Allocation is affected by ‘land grabbing’ and ‘fish grabbing’; by how responsibilities with 
respect to food production are shared at different levels of governance between for example 
small holders/fishers and commercial operations; and how risks related to food production, 
distribution and use are allocated and compensated for. Achieving availability, affordabil-
ity, utilization and stability are critical for achieving food security. However, food access 
governance is institutionally fragmented, lacks a global authority that governs food from 
all its multiple perspectives and scales, and often bodies like the G20 and dominant multi-
nationals step in but lack the legitimacy (and political will) to make appropriate decisions. 
Capitalist western style approaches do not match the needs of smallholders. Food security 
and food sustainability are mutually supportive, and one cannot be achieved without the 
other.

4.5 � Water

Access to water is critical for survival, food production and business. The global and 
national adoption of the human right to water and sanitation services is a first step towards 
ensuring that all have access. However, marginalised communities are often denied piped 
connections as they may live in insecure or informal housing or because they cannot afford 
the services reflecting a growing tension between the human rights approach and the pri-
vatization and commodification of water. Access to basic rights needs to be accompa-
nied by access to justice and decision-making, and the literature examines how courts are 
articulating the human right to water and sanitation. Access to decision-making through 
participation and deliberative processes needs facilitation through a mandate from the 
legislature and financial resources which facilitates robust and meaningful participation, 
reflection and social learning and greater experimentation as opposed to symbolic, ticking 
the box, participation (Hurlbert, this SI). Water justice authors also focus on the difficulties 
of small farmers to access water, as a consequence of new technological and infrastructural 
approaches to provision and management.

In terms of allocating water between different countries, the equitable and reason-
able utilization principle in the UN Watercourses Convention addresses this problem. 
However, the allocation problem is complicated as there is a hard limit to the availabil-
ity of fresh water (environmental utilization space) and countries and other actors are 
reluctant to share. Water allocation is also affected by increasing global water ‘grab-
bing’. The allocation of resources can also be influenced by the role of social processes 
and movements and the way in which technology is developing. In terms of responsi-
bilities, a key issue is with respect to supplying water to different users. Water supply 
in many parts of the world still fails to meet the basic requirements of safety, quality, 
reliability, affordability and face key institutional challenges including issues of cost-
recovery (Schwartz et al. 2018). In terms of risks, there is a huge literature on riparian 
responsibility for managing river basins and not causing harm to others (see forthcom-
ing SI on the No Harm principle in water law). Water-related risks include floods and 
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droughts and those related to accumulated pollution and disaster risk reduction and 
quality standards are being adopted but remain challenging in practice. This exacer-
bates problems for vulnerable communities as when policies remain unimplemented, 
they are often in the front-line. The rise of the idea of the right of the river in different 
countries is also emphasizing that ecosystems need to be protected for their own sake. 
Finally, understanding access and allocation to water has to confront the debate on the 
nature of water—is water a commodity, a commons or a public good (Hurlbert, this 
SI).

4.6 � Biodiversity

Biodiversity is critical for the functioning of global ecosystems, and 70% of the 
world’s poor depend directly on such ecosystems for their survival. Much of global 
conflict is regarding who gets access to biodiversity and how benefits derived are allo-
cated. Biodiversity protection has shifted from conservation through fences and fines 
via sustainable use to rights-based conservation approaches in the literature, and the 
latter aims to ensure that the poorest are able to access their resources and enjoy a fair 
share of the benefits that flow from using these resources.

Coolsaet et al. (this SI) focus on the Global South and argue that in the context of 
biodiversity, access refers to access to (and or deprivation of) biological/natural, eco-
nomic (credit, markets), human (e.g. knowledge, training) and social (e.g. networks) 
resources/capital; rights to withdraw, manage, exclude and alienate; and other rights 
and/or access to the benefits of biological resources or NCPs—and access to proce-
dural rights to information, participation and justice. Access is only meaningful when 
it combines access to different related assets as well as in combination with appropri-
ate allocation.

Allocation refers to (inter)national benefit sharing and is being promoted through 
instruments such as payments for ecosystem services, protected areas, ecotourism revenue 
shares, logging permits, production quotas, hunting blocks and compensation for damage 
caused by wildlife. While benefit sharing was meant to ensure that those who looked after 
the resources also benefitted from the profits emerging from exploiting the resource, these 
have been poorly implemented in practice. This is affected by the role of power in allocat-
ing access to and allocation of biodiversity resources as local communities are often disem-
powered and dispossessed of their rights; even decentralization may fail when it does not 
address elite capture in places where power structures and inequalities are deeply embed-
ded in societies. Well-meaning intentions can lead to adverse inclusion—where ecotour-
ism leads to rising land prices; or protected areas exacerbate poverty. Dominant influential 
actors include donors, states, multinationals and NGOs who pursue market-based narra-
tives, treat social and ecological issues separately, use single instruments and externalize 
certain impacts and these do not fit with local aspirations and contexts. Instruments that 
focus on the conditions of access often ignore the constraints and interests involved and 
lead to adverse outcomes. In terms of risks, loss of biodiversity may also exacerbate zoon-
osis—where disease moves from animals to humans—and zoonosis is already 60% of cur-
rent infectious disease (Ekins et al. (eds.) (2019)). Further research and social activism is 
needed to ensure that vulnerable and marginalized groups are meaningfully engaged in the 
design of local, and inform global, institutions such as the post-2020 framework under the 
Convention on Biological Diversity.
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4.7 � Key issues

The SDGs emphasize the need to see all goals as interrelated and interlinked. The papers 
in this special issue show how closely access to water, food and energy are linked and 
how they are influenced and influence biodiversity loss and climate change. They also 
emphasize the need to think systemically about these different issues. Furthermore, global 
challenges further exacerbate the vulnerability of those who are marginalized, poor and 
exposed to ecological damage. This requires thinking beyond sectoral silos and integrating 
issues of sustainability across different fields (Sharma and Kumar, this SI) and addressing 
the structural institutions that cause and reproduce inequality.

Although key allocation issues vary somewhat across natural resources and the environ-
mental dimensions covered in this SI, our authors emphasize that access is all about rights. 
Table  3 elaborates on what access means in terms of the different issue areas; and how 
allocation of resources, responsibilities and risks are addressed.

5 � Conclusions

The social science community’s work on socio-ecological justice has been complemented 
by the ongoing work on the ‘doughnut’ that invites the social and natural science commu-
nities to work together on achieving the SDGs. The interlinkages between these academic 
and policy processes have enriched the literature. We now draw some key lessons from this 
SI.

From a global perspective, the notion of a safe and just operating space is intuitively 
appealing. What it does not show is in the details: the huge differences between the wealthy 
and destitute; whether the destitute are themselves the result of global governance systems; 
and how governance processes of the operating space may be full of contradictions. The 
papers in this SI note that while most use of global resources and ecosystems results from 
the growing consumption and investment patterns of the rich, those worst affected are the 
poor and marginalized. Geographical separation, distorted markets and skewed policy sub-
sidies and instruments exacerbate socio-ecological injustices. Corrective approaches to jus-
tice, to right individual wrongs, do not go far enough; what is needed is ideal, distributive, 
justice which (a) recognizes a rights-based approach to address problems that repeat them-
selves from issue area to issue area, (b) adopts equitable sharing of resources and (c) does 
not take an issue-by-issue approach but takes the nexus (bundle) of the issues into account. 
This has become increasingly apparent in the last decade.

However, while access issues are becoming difficult to ignore, allocation is more chal-
lenging. The political arena is more willing to focus on access issues (albeit sometimes 
paternalistically), for instance, in Agenda 2030 than on re-allocation of resources, responsi-
bilities and rights. Allocation has been driven by a narrow economic growth logic to devel-
opment, cost-recovery and a reliance on the market. Furthermore, as this SI has shown 
access and allocation are intertwined and one cannot be achieved without addressing the 
other.

Authors in this SI have applied the framework directly and indirectly, emphasizing dif-
ferent elements and terminologies. They argue that access and allocation are often difficult 
to disentangle and sometimes unintuitive for analysing individual issues, as different issues 
have their own and different terminologies. We acknowledge this. However, disentangling 
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enables analysis of individual issues while being treated holistically, and a common access 
and allocation framework may enable inter-disciplinary assessments of socio-ecological 
justice across issue areas and is salient to improving earth system governance. A singular 
emphasis on access (social floors) is paternalistic and avoids the larger question of what 
caused inequality and poverty in the first place—highly skewed systems of allocation.
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