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Summary
Background and aim Biodiversity is rapidly declining worldwide. To find ways to reverse the
trend on biodiversity loss, PBL Netherlands Environmental Assessment Agency has developed
two biodiversity conservation scenarios: the Half Earth-scenario and the Sharing the Planetscenario. The Half Earth-scenario and Sharing the Planet-scenario include plans to protect 50%
and 30% of the Earth’s surface respectively. These scenarios have already been evaluated for
their effectiveness in restoring biodiversity, providing ecosystem services, mitigating climate
change and ensuring food security. This thesis has evaluated the scenarios for their implications
for distributive justice, by looking at how the burdens of conservation are shared in both
scenarios and whether these reduce or exacerbate global inequalities.
Methods A mix of quantitative and qualitative methods was used. In a quantitative analysis the
number of people that would be living in protected areas, as well as their economic situation,
was measured for both scenarios. Further, countries’ shares in efforts to conserve biodiversity
in the proposed protected areas were compared to their impacts on biodiversity loss via
consumption. Finally, a qualitative document analysis served to highlight if and how
distributive justice issues were considered in the literature underlying the two scenarios.
Results It was found that the HE-scenario will directly impact 1.3 billion people via the
proposed formation of protected areas. For the SP-scenario this is 0.96 billion people. Both
scenarios will make a disproportionately large impact on people in low and lower-middle
income countries. While the literature underlying the SP-scenario proposes measures to help
those less-fortunate, the literature underlying the HE-scenario does not. Further, the SPscenario furthers distributive justice by its focus on addressing the main drivers of biodiversity
loss, thereby holding those most responsible for the problem accountable. The HE-scenario,
however, focuses most attention on expanding protected areas, thereby affecting more random
people and not necessarily those most responsible for biodiversity loss.
Conclusion This research has shown that the HE-scenario risks massively exacerbating
inequalities, thereby hampering distributive justice. The SP-scenario, on the other hand, has
demonstrated several ways to further distributive justice in global biodiversity conservation,
through focusing on addressing the underlying drivers of biodiversity loss, redistributing
resources, and recognizing and addressing injustices in and around protected areas.
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1. Introduction
1.1 Context and problem statement
The world’s biodiversity is decreasing at an alarming rate. An estimated 1 million animal and
plant species are threatened with extinction and the majority of nature’s contributions to people
are showing a downward trend (Díaz et al., 2019). The main direct drivers of this loss are
anthropogenic and include land and sea use change, direct exploitation of organisms, climate
change, pollution and invasive alien species (Díaz et al., 2019; Pörtner et al., 2021). These main,
direct drivers are in turn influenced by indirect drivers, including economic, sociocultural,
technological, demographic and institutional drivers such as consumption, beliefs and laws
(Pörtner et al., 2021). There is a need for ambitious conservation efforts to ensure biodiversity
loss is halted and possibly even reversed (Leclère et al., 2020). The biodiversity conservation
debate is therefore increasingly characterised by calls for transformative change (Díaz et al.,
2019; IPBES, 2019). That means that rather than making some incremental changes based on
existing governance structures and ways of thinking, a more radical change is called for, which
requires a more fundamental and systemic shift that challenges our values and assumptions of
how we relate to and manage the environment around us (Bennett et al., 2019; Massarella et
al., 2021). The desired objectives of such a transformation are, however, heavily debated. Some,
including for example Dinerstein et al. (2017); Locke (2015); and Wilson (2016) propose a
world in which humans are separated from nature, so that nature can become wild again. Others,
including for example Kareiva (2014) and Pearce (2016), argue that there is no such thing as
wilderness (anymore) and there is a need to create a world in which humans and nature coexist
and in which conservation and development goals are intertwined. Others, including Büscher
and Fletcher (2020), argue that there is a need to pursue environmental justice in conservation
to create a more equitable world for all (Massarella et al., 2021).
In the UN Convention on Biological Diversity (CBD) meetings in October 2021 and April
2022, a new post-2020 Global Biodiversity Framework is being discussed, to be agreed upon
by all 196 parties (CBD, 2021). In order to aid the development of this new framework, globalscale mapping and modelling exercises are being executed to determine which areas are of high
priority to conserve biodiversity and what the implications of these proposals are for various
relevant matters such as biodiversity levels, climate objectives and food security. PBL
Netherlands Environmental Assessment Agency (PBL) has developed two different
conservation strategies - the ‘Half Earth’ (HE) and the ‘Sharing the Planet’ (SP) scenario - as
part of the PBL CBD Post-2020 project (Immovilli & Kok, 2020). These two strategies are
6

based on some of the transformative conservation proposals that have been put forward by
academics. The HE strategy is based on the proposals of Nature Needs Half (Locke, 2015), the
Global Deal for Nature (Dinerstein et al., 2019), and the Half-Earth movement (Wilson, 2016).
At its core, it follows a land-sparing approach and proposes to separate humans from nature by
protecting half of the Earth’s surface from human pressures, in order to halt biodiversity loss.
Nature is valued most for its inherent value in this strategy. The SP strategy, on the other hand,
is based on a more diverse set of proposals focusing on ecosystem services and mixed (Kremen
& Merenlender, 2018), relational values (Pascual et al., 2017) and more radical proposals
including convivial conservation (Büscher & Fletcher, 2020) and biocultural conservation
(Gavin et al., 2018). It views humans and nature as intertwined and prioritises a land-sharing
approach. Nature is mostly valued for its instrumental and relational values in this strategy and
in determining conservation areas, areas that optimise the provision of ecosystem services are
prioritised (Immovilli & Kok, 2020). The two scenarios are summarised in Table 1.
Table 1: Conceptual overview of the two conservation scenarios designed by PBL. Based on Immovilli and Kok
(2020).
Half-Earth
Sharing the Planet
Underlying
Half-Earth (Wilson, 2016),
Biocultural conservation (Gavin et al.,
transformative
Nature Needs Half (Locke, 2015),
2018), Convivial Conservation (Büscher
proposals
Global Deal for Nature (Dinerstein et
& Fletcher, 2020), relational values
al., 2019)
(Pascual et al., 2017), ecosystem services
and mixed landscapes (Kremen &
Merenlender, 2018)
Sparing vs. sharing
land

Sparing: separate human pressures
from nature/wilderness

Sharing: let humans and natures live
together in mixed landscapes

Main conservation
aims

Halt species loss, protect wilderness,
retain ecological processes

Integrate humans and nature, optimise
ecosystem services

Nature valued for its
Inherent value
Instrumental and relational values
‘Protection’* of land
50% of Earth
30% of Earth
* Protection here refers to protection via protected areas and other effective conservation measures.

For both of these strategies, PBL has developed global maps indicating which areas should
ideally be protected, either in the form of protected areas (PAs) or other effective area-based
conservation measures (OECMs) 1 (Kok et al., Forthcoming). While in the HE-scenario, the
PAs that account for 50% of the land surface could fall under any of the IUCN protected area
An other effective area-based conservation measure (OECM) is a “a geographically defined area other than a
Protected Area, which is governed and managed in ways that achieve positive and sustained long-term outcomes
for the in situ conservation of biodiversity, with associated ecosystem functions and services and where applicable,
cultural, spiritual, socio–economic, and other locally relevant values” (CBD, 2018, p. 1). The difference between
a PA and an OECM is that while a PA must have biodiversity conservation as its main objective, an OECM does
not necessarily. OECMs need to deliver effective in-situ biodiversity conservation, regardless of their objectives
(IUCN-WCPA Task Force on OECMs, 2019). An important note: In the rest of this report, when I talk about
conferring protection, I am referring to protection via either PA or OECM.
1
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categories or even be OECMs, even though stricter protection is preferred (Immovilli & Kok,
2020). In the SP-scenario the idea is that 30% of the land will be conserved, but preferably in
less in strictly protected areas and more in landscapes that could count as OECMs (Immovilli
& Kok, 2020).
Both strategies have been evaluated on their effectiveness in restoring biodiversity, providing
ecosystem services, mitigating climate change and ensuring food security (Kok et al.,
Forthcoming). What has not yet been considered in these scenarios are aspects of justice, even
though there is a desire to do so on the part of PBL. While many different conceptions of justice
exist, in this context I understand it, following scholars such as Schlosberg (2007) and Svarstad
and Benjaminsen (2020) as a multidimensional concept that can be used to study how fair the
distribution of benefits and burdens is (distributional justice), who is involved in decisionmaking processes (procedural justice), whose views, values and interests are recognized
(recognition) and whether people have the ability to live the lives they want for themselves
(capabilities).
Taking justice into account in biodiversity conservation is important for two main reasons, a
normative one and a practical one. Firstly, injustices are in and of themselves seen as wrong
and pursuing justice is seen as the morally right thing to do. In the past and present conservation
has been characterized by injustices in and around PAs. Conservation, for instance, has a
troubling history with forced evictions (Brockington & Igoe, 2006; Cernea & Sehmidt-Soltau,
2006; Dowie, 2011). A recent paper by Schleicher et al. (2019) has found that more than a
billion people might be directly affected if a Half-Earth proposal would be implemented.
Moreover, current PAs are also associated with claims of injustices. For example, Zafra-Calvo
et al. (2019) found in a survey about 225 PAs that more than half of the respondents indicated
that PAs are not yet managed equitably, based on ten different justice criteria. Injustices
identified ranged from broken promises of support resulting in loss of local support for
conservation and lower compliance to rules to inequitable access to land inside and around PAs
leading to increased poverty and inequality. Further negative social impacts of PAs on local
residents include displacement, reductions of wealth, negative impacts on livelihood and food
security, reduced access to culturally important sites and resources, conflict resulting from
heavy-handedness, corruption, and increased crop raiding and livestock loss around PAs
(Adams & Hutton, 2007; Mackenzie & Ahabyona, 2012; Martin, 2017; Oldekop et al., 2016;
Vasquez & Sunderland, 2020). A second, more practical, reason for taking justice into account,
is that failing to do so can undermine conservation effectiveness (Martin, 2017). Not taking
8

justice into account can mean not creating a fair distribution of benefits and burdens, or it could
by excluding local people from the decision-making process or failing to recognize local values
or histories of cultural domination. These latter injustices can create ‘top down’ interventions
that are not aligned with local values and interests (Sikor & Newell, 2014). All of these
injustices can result in resistance to conservation by locals, which can be expressed in the form
of, for example, vengeance killings of animals, wildlife crime, illegal deforestation or violence
against park staff (see e.g. Harrison et al., 2015; Mariki, Svarstad, & Benjaminsen, 2015;
Martin, 2017). Thus, taking justice into account in conservation, by ensuring that interventions
are perceived as fair and align with local interests and values, can lead to better conservation
outcomes.
In sum, it can be said that there is a desire and a need to consider issues of justice in the two
transformative biodiversity conservation scenarios developed by PBL in light of the CBD post2020 framework. By including issues of justice in the scenario development phase and the
mapping exercise, policy decisions can be made taking justice and injustices into account.
Specifically, this thesis will zoom in on the issue of distributive justice, based on theories of
fair burden-sharing, at a global scale. This choice for a global scale was made because, as stated
before, often research on conservations benefits and burdens are examined at local scales,
evaluating the costs and benefits of protected areas for local residents areas (e.g. Dawson et al.,
2018; Lecuyer et al., 2018; Zafra-Calvo et al., 2019). However, biodiversity loss is a global
issue that affects every part of the globe and impacts on biodiversity take place over large
distances via (unequal) trade relationships (Austin, 2010; Dorninger et al., 2021), thereby
justifying a global scale research focus. My choice fell on distributive justice specifically since
distributive justice has been the focus of most environmental justice studies, and therefore there
exist theories of what constitutes fair burden-sharing that can be used to assess this distributive
justice on a global level (Armstrong, 2019). Furthermore, this dimension can be expressed in
quantitative terms, using spatial analysis (Holifield et al., 2017) and can therefore be assessed
using the maps that PBL has created.
1.2 Research questions
This brings me to my main research question:
What are some of the potential global distributive justice implications for the two
transformative scenarios put forward by PBL?

To answer this main research question, I will ask three sub-research questions:
9

1. Is the effort of biodiversity conservation via protected areas justly distributed
among countries/regions given their contribution to the problem of biodiversity
loss through domestic consumption-habits?
This question aims to assess whether countries that are most responsible for biodiversity
loss through their consumption are also expected to protect most land. This can be seen
as a measure of distributive justice, as the contributor pays principle of distributive
justice (further described below) requires that the one responsible for the problem
should also be responsible for bearing the costs of solving it (Armstrong, 2019). In this
context the effort of creating protected areas is seen as a cost, as they can have
significant negative impacts for people living in and around them (see introduction) and
have opportunity costs at the national level, as land that is used for PAs can generally
not be used for alternative land uses such as mining and agribusiness (Martin, 2017).
While there will likely be a discrepancy between the countries most responsible for
biodiversity loss via their consumption and the countries expected to create protected
areas, it is interesting to see how big the imbalance is.

2. Who and how many people are living in areas identified for extension of
‘protected’ areas in the two scenarios and do they have the capacity to carry
the burden?
This question aims to identify the number of people that live in areas where protection
is proposed in both scenarios. Furthermore, the second principle of fair burden-sharing,
the ability to pay principle, will be assessed in this question to determine if these
countries have the capacity to pay/carry this burden., using indicators for wealth and
income.

3. In what way do the proposals in the literature underlying the two scenarios
consider distributive justice?
This question aims to assess whether questions of distributive justice have been
considered in the underlying proposals (see Table 2), and if so, in which ways they are
proposed to be dealt with. By investigating this, it will become clear whether authors
have thought about the consequences their proposals have for justice. Additionally, it
will help demonstrate ways in which distributive justice can be achieved.
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2. Theoretical framework
This thesis will use the theory of distributive environmental justice, which is one of the three
or sometimes four dimensions of mainstream environmental justice. In this chapter, I will start
by giving an overview of environmental justice literature and its different dimensions.
Thereafter, I will specifically zoom in on distributive justice, and aspects of fair burden-sharing,
which will form the theoretical basis for this thesis.

2.1 Environmental Justice
This thesis uses environmental justice theory as a guiding framework. As argued above, taking
justice into account is important because it is ‘the right thing to do’ and failing to do so can
undermine conservation effectiveness (Martin, 2017). Environmental justice theory provides a
lens for studying justice and injustices surrounding environmental problems, such as climate
change, toxic waste, pollution and biodiversity loss (Holifield et al., 2017). It can help to
demonstrate that while these problems might affect everyone, “they do not affect us all equally,
or in the same ways. Nor do we have equal power to decide solutions to these problems or to
take necessary action to solve them” (Holifield et al., 2017, p. 1). The environmental justice
movement was born out of mobilization by mostly African-Americans in the United States of
America protesting against waste dumps near their homes. This in turn led to studies showing
that polluting activities were distributed unequally, disproportionately affecting peoples of
colour and poor households (Bullard, 1993). At the start, the environmental justice movement
thus focused mainly on issues of unfair distribution of environmental pollution (Bennett et al.,
2019). Nowadays, mainstream environmental justice (also referred to as radical environmental
justice) deals with three to four different dimensions: distribution, procedure, recognition and
sometimes also capabilities (Martin, 2017; Menton et al., 2020; Schlosberg, 2007). It is now
also used to study more issues than pollution, including for example energy use, consumption
patterns, climate change, and biodiversity loss (Holifield et al., 2017).
Broadly speaking, distributive justice is concerned with the distribution of environmental
‘goods’ or benefits and ‘bads’ or burdens or costs among different (groups of) individuals. It is
concerned with the question ‘who gets what?’ (Davoudi & Brooks, 2014). Procedural justice,
also referred to as participation justice asks the question: ‘who gets heard?’ (Davoudi & Brooks,
2014). It is concerned with the process of environmental decision-making. It looks at who gets
to participate as well as who influences the process (Svarstad & Benjaminsen, 2020). Justice as
recognition is concerned with the “acknowledgement of and respect for distinct identities,
histories, values, interest and knowledge systems” (Friedman et al., 2018, p. 3). Concerning
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biodiversity conservation, it focuses specifically on respect for different ways of relating to
nature and biodiversity (Martin et al., 2016), and recognition of land rights and -use and to
recognition of different knowledges such as traditional local knowledge (Lecuyer et al., 2018).
The capabilities approach is concerned with the question of ‘what matters?’ (Davoudi &
Brooks, 2014). It is about the “capacity of people to function in the lives they choose for
themselves” (Davoudi & Brooks, 2014, p. 2690). Examples of such capabilities could include
bodily health, emotions and play (Nussbaum, 2001). It should be noted that the different
dimensions of justice are closely connected. For example, when disrespect (misrecognition) is
institutionalised this will likely result in participatory exclusions or inequities in decisionmaking processes (misrepresentation), which can, in turn, lead to unfair distribution of costs
and benefits (misdistribution) (Menton et al., 2020).
2.1.1 Distributive justice and principles of burden-sharing

While recognizing the multiple dimensions of justice and their interconnections, I will
specifically focus on distributive justice, as mentioned previously. It is important to note that
my focus on distributional justice concerns can therefore only be seen as a partial account of
justice. A full justice analysis would take all of the dimensions into account (Martin, 2017;
Martin et al., 2013). Furthermore, I will focus specifically on global issues of distributive
justice. This global focus can be justified on the basis that biodiversity loss is a global issue, for
which rules are made at the international level via the CBD. Furthermore, the impacts on
biodiversity increasingly take place over large distances, as trade and internationalization of
production allow countries to externalize their environmental impacts to countries on the other
side of the world, resulting in unequal exchange relationships (Austin, 2010; Dorninger et al.,
2021). Since 1970 per capita consumption has increased by 45% and global trade by a
staggering 900% (Díaz et al., 2019). While this increase in trade has brought new opportunities,
it has also created new and exacerbated existing inequalities, since the demand for goods is
mainly coming from high- and middle-income countries, whereas production mainly takes
place in middle- and lower-income countries (Díaz et al., 2019; Lenzen et al., 2012). Various
studies have found that international trade contributes to an estimated 20 to 30% of biodiversity
loss worldwide (Chaudhary & Brooks, 2019; Lenzen et al., 2012; Marques et al., 2019;
Weinzettel et al., 2018). The outsourcing of biodiversity losses can be seen as an ethical
concern, especially if the countries that contribute the most to biodiversity losses are not the
ones paying the costs – whether monetary or other - for biodiversity conservation. Addressing
these issues requires a global-scale analysis. Additionally, there are already many studies that
have focused on issues of justice on local scales, around protected areas. Take for example the
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study of Dawson et al. (2018) who assessed the three justice dimensions around a protected
area in Laos or Lecuyer et al. (2018) who did something similar in Mexico. Or the study of
Zafra-Calvo et al. (2019) that has gathered data on local justice-related issues in and around
225 protected areas.
With regards to distributive justice in conservation, several academics have argued that while
conservation interventions are focused on local communities surrounding PAs, these
communities have generally contributed relatively little to global biodiversity losses. Büscher
and Fletcher (2019) state that the lower rural class have contributed least to the global loss of
biodiversity, yet “they are most often targeted in conservation interventions and forced or
‘incentivised’ to change their livelihoods to meet biodiversity targets” (p. 290). Armstrong
(2019, p. 557) similarly states: there is a “frequent mismatch between the location of a resource
and the origin of a threat to that resource”. Armstrong (2019) argues that in the current situation,
local communities are often made to bear the costs of conservation, based on their sheer
proximity to the conservation site. However, he argues that the burden for conservation should
not fall on those most proximate to a biodiverse site, but rather proposes to take three principles
into account when considering how to share conservation burdens fairly, i.e. how to achieve
distributive justice in conservation.
The first principle is known as the contributor pays principle (also known as the polluter pays
principle in climate justice literature). It argues that the actor responsible for causing a problem,
in this case, biodiversity loss, is also morally responsible for dealing with the ensuing costs or
burdens to others (Armstrong, 2019). This principle thus raises the questions: Who has caused
the problem and who is carrying the burden? The five drivers behind the problem of biodiversity
loss are broadly acknowledged to be land- and sea-use change, direct exploitation of organisms,
climate change, pollution and invasive alien species (IPBES, 2019). To tackle biodiversity loss,
the CBD-secretariate argues that an integrated approach is needed, that addresses all major
dimensions of biodiversity loss: 1) enhancing ecosystem conservation (in PAs and OECMs)
and restoration efforts, 2) mitigating climate change, 3) combat pollution, invasive alien species
and overexploitation, 4) produce goods and services in a sustainable manner and 5) reduce
consumption and waste (Secretariat of the Convention on Biological Diversity, 2020) (see
Figure 1). When the focus is almost exclusively on the first part of improving conservation and
restoration efforts, then the drivers of biodiversity loss will not be addressed and the impacts
will fall mostly on those living in or near areas that are suggested for conservation. If, on the
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other hand, the focus is also on the other dimensions, addressing the underlying causes of

Figure 1: An integrated approach is needed to bend the curve of biodiversity loss. Copied from Secretariat of
the Convention on Biological Diversity (2020, p. 19).

biodiversity loss, then the distribution of the costs of biodiversity conservation will be more
evenly distributed, as those who contribute more to the main drivers will be directly targeted.
The contributor pays principle will be central in the first and third sub research question. More
specifically, in the first sub research question, the contributor pays principle will be used to
look at whether countries’ efforts of building PAs match with their contribution to national and
international biodiversity losses via the consumption-patterns of their inhabitants. The third
research question looks at whether the proposals underlying the two biodiversity conservationscenarios focus mainly on PA construction or more on the underlying drivers of biodiversity
loss and whether they acknowledge that actors have different contributions to the problem.
Then there are, however, three instances in which this contributor pays principle does not hold
(Armstrong, 2019; Caney, 2010). That is, firstly, when dealing with past generations. When the
14

actor that has caused biodiversity loss is already dead, he/she cannot be held responsible
anymore. The second instance is when dealing with cases of non-anthropogenic biodiversity
loss. When the loss in biodiversity is not caused by humans, there are no specific actors that
can be held accountable. Lastly, the actors that caused the biodiversity loss might not have
known that their actions led to biodiversity loss or they had no reasonable alternatives to act the
way they did, for example when it comes to subsistence activities. Therefore, the contributor
pays principle needs to be supplemented with another principle.
This second principle, known as the ability to pay principle, argues that the actors with the
greatest capacity to carry the burden should be the ones carrying it (Armstrong, 2019). This
means in principle, that the duty to carry the burden will be borne by the wealthy and that it
should increase with an actor’s wealth (Caney, 2010). Armstrong (2019) states that on a global
scale some index of gross domestic product per capita or levels of human development could
be used to see which countries or individuals would be most able to bear conservation burdens.
This principle will be addressed in the second and third sub research question.
Armstrong (2019) argues that a third principle can be used to supplement the former two. This
third and final principle argues that actors that benefit more from conservation should also be
responsible to pay more of the costs. This principle thus raises the question: Who stands to
benefit from conservation activities? The benefits of conservation of ecosystems come in the
form of both global and local ecosystem services/nature’s contributions to people, including for
instance food, feed, fibre, medicine and bioenergy production, carbon sequestration, pollination
services, regulation of air and water quality and improvement in people’s psychological quality
of life (IPBES, 2019). I will not address this last principle using quantitative analysis, because
to assess who benefits from conservation would require measuring how different actors benefit
from ecosystem services and other benefits related to conservation (e.g. tourism revenue related
to PAs) in varying degrees, which would require local-scale ethnographic fieldwork and so is
not within the scope of this research. However, both Martin (2017) and Armstrong (2019) argue
that the benefits from conservation are mainly enjoyed on a global scale via the provision of
global public goods (e.g. water, nutrients, oxygen, carbon sequestration), while the costs mainly
fall on locals. In their own words, Martin (2017, p. 32) states: "[the] fact remains that the bulk
of the benefits from conservation accrue at the global scale and for future generations, whilst
some of the principal costs fall locally and now". Armstrong (2019, p. 556) argues that “to
require local communities to foot the bill for conservation in many cases amounts to asking the
global poor to subsidize the lifestyles of the globally wealthy.” Therefore, this final principle
15

would on a global scale entail that everyone should help carry the burden for biodiversity
conservation. While the benefiter-pays principle will not be addressed with quantitative
analysis, it will be addressed in the qualitative analysis of sub research question 3.
To summarize, this thesis specifically looks at distributive justice, which is part of the broader
theory of environmental justice. To analyse different aspects of distributive justice, the
principles of fair burden-sharing as outlined by Armstrong (2019) have been used. A visual
summary is provided in Figure 2.

Environmental justice
(Schlosberg, 2007 as cited in Svarstad & Benjaminsen, 2020)

Distribution

Procedure

Recognition

Capabilities

Principles of fair burden-sharing
(Armstrong, 2019)

1. Contributor pays principle
2. Ability to pay principle
3. Benefiter pays principle
Figure 2: Theoretical framework visualised. The thick lines indicate the focus of this research.
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3. Methodology
In this chapter, the methodology to answer the research questions is outlined. This thesis
combines quantitative and qualitative research methods. The first two sub research questions
(SRQs) are of quantitative nature and analysed using ArcGIS software. The last SRQ will be
answered with a document analysis of qualitative nature executed in ATLAS.ti software. Below
follows a more detailed methodological plan per SRQ.
3.1 Methodology question 1
SRQ1: Is the effort of biodiversity conservation through protected areas justly distributed
among countries given their contribution to the problem of biodiversity loss through national
consumption-habits?
By comparing countries’ contributions to the problem of biodiversity loss via their consumption
to efforts in building protected areas, imbalances in efforts can be assessed. To answer the first
SRQ, it is important to first clarify what I see as the effort of biodiversity conservation and how
I will measure countries’ contribution to the problem of biodiversity loss. In this case, the effort
of biodiversity conservation will be measured by calculating how much land each country has
to protect for biodiversity conservation following the two scenarios. More specifically, to
calculate the amount of land that countries have to protect, the maps delineating the current and
additional conservation areas for the HE-scenario and the SP-scenario as designed by PBL have
been used. These maps give a binary view of the Earth: conserved areas and not conserved
areas. The areas to be protected in both of the scenarios have been selected based on different
criteria. In both scenarios, current protected areas, and key biodiversity areas were selected. On
top of that, in the HE-scenario intact forest landscapes were selected until the total terrestrial
protected area was about 24% and thereafter further protection was assigned to ensure 50%
coverage of each ecoregion. In the SP-scenario, areas important for ecosystem services –
including high carbon forests, peatlands, riparian zones, water towers and urban green spaces –
were selected until the 30% target was met (Kok et al., Forthcoming). See also Annex 1 for a
schematic overview of how the maps of protected areas were created.
The effort of biodiversity conservation through protected areas (PAs) can become a burden in
multiple ways, either by injustices caused by PAs or by opportunity costs. Local injustices
include those described in the introduction (such as eviction to make way for PAs and the
curtailing of farming and other subsistence activities in PAs). Furthermore, at the national level,
PAs have opportunity costs, in which the PA land designated for biodiversity conservation
cannot be used for alternative land uses such as mining and agribusiness (Martin, 2017).
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Calculations have been executed in ESRI ArcGIS Pro version 2.7.0 and Microsoft Excel. As a
measure for a country’s contribution to biodiversity loss the biodiversity footprint will be used,
which necessitates a more detailed description and is therefore explained under a separate
heading below.
3.1.2 Biodiversity footprint as cause-measure

As stated before, via international trade countries can outsource biodiversity impacts to other
countries. By using biodiversity footprint (BD footprint) analysis the impact of consumption
on both national and international biodiversity losses along the entire supply chain of a product
can be measured. The BD footprint measures pressures on biodiversity due to consumption of
goods and services, such as for instance food, forestry products, electronics, electricity and
transport. It traces biodiversity losses back over the entire supply chain. The BD footprint thus
measures biodiversity losses due to consumption and production of goods and services in the
country where they are consumed. In this, both biodiversity losses due to domestic and
international production are taken into account. Via this way, the final consumers can be traced
back and thus held - at least partially - responsible for biodiversity losses of products they
consume (Koslowski et al., 2020). Using this approach, a Dutch woman drinking coffee can,
for example, be linked to the decline of Mexico’s spider monkey (Ateles geoffroyi) on coffee
plantations (Lenzen et al., 2012). The BD footprint is a consumption-based assessment and
therefore accounts for biodiversity losses caused by national producers of products that are
consumed domestically, for biodiversity losses caused by foreign producers that are imported,
and for biodiversity losses caused by consumers directly. This makes it different from a
production-based assessment which would exclude biodiversity losses caused by foreign
producers, but would include biodiversity losses caused by domestic producers of products that
are later exported (Bjelle et al., 2021; Lucas & Wilting, 2018). Contrary to the production-based
approach, the BD footprint includes biodiversity losses that are embodied in trade (Bjelle et al.,
2021).
Let’s clarify this with an example: if a person in The Netherlands drinks coffee, the biodiversity
losses that the production and consumption of this coffee have caused are all counted in the BD
footprint of The Netherlands. So say, hypothetically, the coffee was produced in Mexico, then
transported by a Belgian company over the ocean into The Netherlands and finally packaged
and sold in The Netherlands, all the biodiversity losses that this product has caused are
accounted for in the BD footprint of The Netherlands, so not in those of Mexico or Belgium.
This means, that while some countries are major producers of goods and services, such as
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China, the biodiversity losses of the products they produce are not counted in the Chinese BD
footprint unless the goods are also consumed in China. Thus, while China is a big manufacturer
of goods that are shipped abroad, the biodiversity losses caused by this production are counted
in the countries where the final products are consumed, not in the countries where they are
produced.
It should be noted that there is no one common unit of measure for this footprint (Vanham et
al., 2019). Examples of units of measures used in academic literature include loss in mean
species abundance, the potentially disappeared fraction of species, bird species richness, loss in
relative abundance, number of threatened Red List species and number of species extinctions
(Chaudhary & Brooks, 2019; Lenzen et al., 2012; Marques et al., 2019; Marques et al., 2017;
Wilting et al., 2017). This thesis uses data from Marquardt et al. (2019) who calculated
biodiversity footprints linked to land-use changes for 120 countries and 20 world regions. As
an indicator for biodiversity loss, they use the loss in mean species abundance, which is an
indicator of biodiversity intactness and expresses the “mean abundance of original species in a
disturbed situation relative to their abundance in undisturbed ecosystems” (Wilting et al., 2017,
p. 3299).
3.1.2 Combining cause and burden

To ultimately answer the question, data of the effort of conservation (measured by the amount
of land for protected areas) and contribution to biodiversity loss via consumption (measured via
biodiversity footprint), are combined into an index:
𝑃𝑟𝑜𝑡𝑒𝑐𝑡𝑒𝑑 𝑎𝑟𝑒𝑎 𝑝𝑒𝑟 𝑐𝑜𝑢𝑛𝑡𝑟𝑦 𝑎𝑠 𝑎 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑔𝑙𝑜𝑏𝑎𝑙 𝑝𝑟𝑜𝑡𝑒𝑐𝑡𝑒𝑑 𝑙𝑎𝑛𝑑 𝑎𝑟𝑒𝑎 (%)
𝐵𝑖𝑜𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡 𝑝𝑒𝑟 𝑐𝑜𝑢𝑛𝑡𝑟𝑦 𝑎𝑠 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑔𝑙𝑜𝑏𝑎𝑙 𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡 (%)

This index can be seen as a measure for distributional justice, as it gives an indication of the
balance or imbalances between countries in needed efforts to conserve biodiversity in protected
areas on the one hand and countries’ contributions to the problem of biodiversity loss via their
consumption habits on the other. It is crucial to note that conservation through protected areas
is of course not the only measure to halt biodiversity loss. As indicated before, an integrated
approach is necessary that also halts the underlying drivers of biodiversity loss, including
addressing overconsumption leading to land-use change. Furthermore, it is important to clarify
that there is not one single indicator that can measure biodiversity loss and therefore also the
BD footprint is not a full measure of biodiversity loss, but rather just one way of measuring the
impact of consumption on biodiversity losses around the globe. It is also important to note that
while PAs are used to protect land from land-use change, they cannot simply be constructed
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everywhere to rectify the impacts of consumption. That said, the index that is presented here
provides an insight into the imbalance between countries with regards to their contribution to
the problem via their consumption and the conservation effort they have to via constructing
PAs.
Countries with an index of 1 are protecting the same percentage of land as they are causing
biodiversity losses through their consumption, which would in this case be seen as the more
just distribution. Countries with an index <1 are causing more biodiversity losses than they are
protecting land domestically. Countries with an index >1 are conserving a larger percentage of
land than they are contributing to biodiversity loss via their BD footprint. Let’s give a
hypothetical example: say that country X has to conserve 1% of all protected land on Earth
following the HE-scenario or SP-scenario maps. At the same time, the BD footprint of country
X accounts for 2% of the global total BD footprint. This means that this country X will have an
index of 0.5 indicating that its total share in conserving biodiversity via PAs is bigger than its
share in biodiversity loss caused by the consumption of its citizens. Another country Y might
have to conserve 2% of global protected land following the scenarios and have a BD footprint
of 1% of the total, which will result in an index of 2. This means that its total share in conserving
biodiversity via PAs is smaller than its share in biodiversity loss caused by the consumption of
its citizens. The further away the indexes are from 1, the more unjust the distribution is.

Convert HE and SP
raster layers and
country boundarylayer to Mollweide
(World) projection

Split HE and SP data
per country

- In ArcGIS

- In ArcGIS

Calculate total area
that is protected in
each country and
the percentage of
total

Calculate index:
PA/BF (both in
percentage of
global total) and
interpret the data

- In ArcGIS & Excel

- In Excel

Figure 3: Simplified workflow SRQ1.

In Figure 3 a simplified workflow that has been used to answer sub research question 1 is
shown. First, the protected area maps for the HE-scenario and SP-scenario (obtained via
personal contacts at PBL) and the global administrative area layer at country level (GADM,
2018) were converted to a Mollweide equal area projection to allow for area-calculations, at a
resolution of 300 by 300 m2. Thereafter, the protected area maps were split to obtain protected
area data per country. After that, data in the attribute tables was copied to Excel, in which the
total area to be protected in both scenarios was calculated per country, as well as their
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percentage of the global total. The BD footprint data of Marquardt et al. (2019) were then linked
to the area-calculations of countries and finally, the index was calculated.
3.2 Methodology question 2
SRQ2: Who and how many people are living in areas identified for extension of protected areas
in the two scenarios and do they have the capacity to carry the burden?
To answer SRQ2 I have used ArcGIS and Excel software to calculate the number of people that
will be affected by the proposed Pas in both scenarios. As stated before, in the HE-scenario
50% of the Earth would be conferred protection, whereas in the SP-scenario this is 30%.
Schleicher et al. (2019) have found in a recent study that approximately 1 billion people are
living in areas that would need to be protected in a Half-Earth scenario. Since PBL has used
slightly different metrics to make the HE-maps than the Schleicher et al. (2019) study, a
calculation will be carried out to see how many people would be affected in the HE- scenario
developed by PBL, as well as in the SP-scenario. The LandScan 2019 dataset (Rose et al., 2020)
has been used as an indicator for population numbers. This dataset contains the population count
per grid cell. When combined with the two scenario maps, the population affected in both
scenarios can be calculated. Additionally, I have used maps of the Global Human Settlement
Layer developed by the European Commission (Pesaresi et al., 2019) to distinguish between
rural and urban areas. This map has been reclassified from 12 different levels of rural and urban
areas to just two.
Furthermore, to assess the ability to pay at the country level, The World Bank data of Income
Classification has been used to assess whether the people affected live in high, upper-middle,
lower-middle, or low-income countries (World Bank, 2021c). The Income Classification
dataset in Excel has been coupled to the country boundaries dataset (GADM, 2018) in order to
allow for analysis in ArcGIS. Finally, to account for within-country variation inability to pay,
I have used the World Bank Global Subnational Poverty Atlas (GSAP) data, which maps
subnational poverty rates of about 1,800 regions in 166 countries (World Bank, 2021b). These
poverty rates give the percentage of people within a region that live on an income below a
certain amount a day, in this case, $5.50. These poverty rates are expressed in purchasing power
parities (PPP) terms– a theoretical unit of currency to allow for country-to-country
comparisons. As an example, a poverty rate of 80 indicates that 80% of the people in that area
make less than $5.50 a day. Since these poverty rates are provided on a subnational level, they
provide more detailed estimates than the World Bank Income Classification. For example,
while Namibia belongs to the upper-middle income class in the Income Classification, poverty
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rates in the country’s thirteen regions differ considerably between 25% to 78% per region,
leading to an approximate total of 1.3 million poor people in Namibia (which is about half of
its total population - measured with $5.50 threshold). To allow for comparison, I have divided
the poverty rates into four different classes: poverty rates from 0-24.99;25-49.99; 50-74.99; and
75-100. For further data specifics see Annex 2.

3.2.1 Steps in ArcGIS and Excel

In order to calculate the amount of people in protected areas, the population count raster layer
was first resampled to the WGS1984 coordinate system and downscaled to a resolution of 10
by 10 arc seconds (about 300 by 300 meter around the equator) to match up with the protected
area scenario layers. The population count raster layer had an original resolution of 30 by 30
arc seconds, meaning that this was the highest level of detail I could get. Since in each 30x30
cell there fit 9 10x10 cells, to match the population data with the 10 by 10 arc seconds protected
area layers, the cell values were interpolated by dividing them by 9. Then the protected area
layers of the HE-scenario and SP-scenario were individually combined with the population
count layer. Finally the data was exported from the attribute tables in ArcGIS to Excel, in which
the final calculations were caried out and graphs were made to visualize the results.
To calculate the amount of people in rural versus urban areas, I made one layer with urban areas
and one with rural areas. These were then separately combined with the protected area layers
of both scenarios and the data was exported to Excel again to do the final calculations. For the
income class and poverty classes the data was dissolved to create one polygon per class. The
raster data of the protected areas was then split according to class (polygon) to get separated
data per class. Finally, the data was again exported to Excel for the final calculations.
3.3 Methodology question 3
SRQ3: In what way do the proposals in the literature underlying the two scenarios consider
distributive justice?
SRQ3 has been analysed using content analysis of the transformative proposals underlying the
two scenarios. More specifically, a document analysis of the key papers and books underlying
the proposals has been carried out. The proposals underlying the scenarios and their
corresponding resources are shown in Table 2. These will form the basis of the content analysis.
They were selected on the basis of their mention in table outlining the conceptual division for
the Half Earth and Sharing the Planet scenario in the Narratives for the ‘Half Earth’ and
‘Sharing the Planet’ scenarios report, which comprises a literature review that formed the basis
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of the creation of the HE-scenario and SP-scenario (Immovilli & Kok, 2020, p. 6). The Three
Conditions framework of Locke et al. (2019) was initially also included in the analysis, because
it was mentioned to have influenced the HE-scenario. However, after feedback from the
creators of the scenarios (and authors of the report) the Three Conditions framework of Locke
et al. (2019) was removed from the analysis, as it contains both elements of the HE-scenario
and SP-scenario. It namely proposes both strictly protected, wild areas, 25-75% protection per
ecosystem as well as a mixed landscape approach and can therefore be seen as more of an
intermediate between the HE-scenario and SP-scenario. It is further important to note that there
was even more literature informing the scenarios, such as a study by Perfecto and Vandermeer
(2016) who have a similar stance as Kremen and Merenlender (2018) in arguing that
biodiversity conservation should not be limited to protected areas, but instead be integrated
more with agricultural production.
Table 2: Underlying proposals and literature for both scenarios. Based on references in Immovilli and Kok
(2020).
Scenario Underlying proposals
Corresponding literature
HE
Nature Needs Half
Book chapter: Nature Needs (at least) Half: A Necessary New
Agenda for Protected Areas (Locke, 2015)
The Global Deal for Nature
Article: A global deal for nature: guiding principles, milestones,
and targets (Dinerstein et al., 2019)
Half-Earth movement
Book: Half-Earth: our planet's fight for life (Wilson, 2016)
Website (E.O. Wilson Biodiversity Foundation, 2021)
SP
Ecosystem services and mixed Article: Landscapes that work for biodiversity and people
landscapes
(Kremen & Merenlender, 2018)
Relational values/nature’s
Article: Valuing nature’s contributions to people: the IPBES
contribution to people
approach (Pascual et al., 2017)
Convivial Conservation
Book: The conservation revolution: radical ideas for saving
nature beyond the Anthropocene (Büscher & Fletcher, 2020)
Biocultural conservation
Article: Effective Biodiversity Conservation Requires Dynamic,
Pluralistic, Partnership-Based Approaches (Gavin et al., 2018)

The content analysis has been executed in ATLAS.ti software. All articles, books and book
chapters have been fully read and simultaneously coded in ATLAS.ti. Coding of the data allows
it to be ordered and managed and makes it easier to look for patterns, differences, similarities
and relationships in the data (Silver & Lewins, 2014). I have used the technique of focused
coding, which means I have only coded parts that are referred directly to distributive justice or
other concepts that were of interest for me to answer my research question. This type of coding
lends itself well for “coding already existing documents or data that were not written or
produced for the purpose of [ones] own research” (Friese, 2012, p. 112). At the start of my
coding process, I already had a general idea of what I would be looking for in the data. I,
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therefore, inspired by Miles and Huberman (1994, p. 58), started with a provisional start list of
codes based on my theoretical framework, following a deductive approach. In a deductive
approach, the researcher already has a general idea of what he/she is looking for, based on
existing theories and a predefined area of interest (Silver & Lewins, 2014). During the coding
process, I have altered some codes, which is normal, as coding is an iterative and cyclical
process in which data and codes are constantly reconsidered (Silver & Lewins, 2014). I have
ultimately not used the codes on references to the unequal distribution of biodiversity, as they
were not used to further justice, but rather only to highlight that some areas were more important
to conserve than others. Furthermore, I have broadened my initial list of codes. I have included
codes on justice issues related to procedural justice and recognition because they can indirectly
influence distributional justice. Furthermore, I have included ‘problem framing’ codes to see
how authors identified the problem of biodiversity loss in the first place. Additionally, I have
included ‘proposed actions’ codes to investigate which actions the authors deemed necessary
for their approach. These latter codes that have been added based on the text statements in the
materials can be said to be inductively generated (Goodrick & Rogers, 2015). The final
overview of codes used to answer the sub research question is shown in Table 3. Some other
codes were made, but not used for answering the SRQ and thus not included in this table.

Table 3: List of codes used for content analysis.
Codes and code groups
Code
Fair burden-sharing
BS
Unequal contribution to biodiversity
BSloss
contribution
Ability to pay
BS-pay
Benefitting actors

BS-benefits

Injustices and non-distributive
justice
Protected area injustices

JUS

Problem framing (group)

JUS: injustices
(PA)
JUS: injustice
(not PA)
JUS:
Procedural
JUS:
Recognition
PF:*problem*

Proposed actions (group)

PA:*action*

Injustices outside protected areas
Procedural justice
Recognition

Description/literature on which it is based
Based on Armstrong (2019)
References to difference in contribution to
biodiversity loss by different actors/groups
References to differences among countries
incapacity to pay for conservation
References to difference of benefit from
conservation for different actors/groups
Based on literature from theoretical framework
References to injustices in and around protected
areas.
References to other conservation-related injustices
References to procedural justice (e.g. inclusive
decision-making)
References to recognition (e.g. multiple worldviews
or land rights)
Reference to how the problem of biodiversity loss is
described
References to concrete actions that are proposed
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3.4 Limitations of the methodology
Since no methodology is perfect, this section will outline the limitations of the used
methodology. To start off with SRQ1, as already briefly stated, there are many different ways
to measure BD footprints, as there is no one universal, agreed upon measure. This discrepancy
in different measures means that different studies of biodiversity footprints yield different
results (Marquardt et al., 2019), which can be seen as a limitation of using this footprint.
However, while acknowledging that the choice of a different dataset might have generated
different final results, the comparison of multiple biodiversity footprints goes beyond the scope
of this thesis. I have chosen the dataset of Marquardt et al (2019) because it was the most recent
dataset I could find with quite a large range of countries. The consumption data underlying the
BD footprints that was used to answer this question is from 2011, which does not reflect the
current nor future consumption-patterns perfectly. That said, the data was published in a paper
of 2019, thereby still one of the most recent datasets available.
What is further important to note is that to calculate the impacts of the two scenarios on
biodiversity, climate change and food security, PBL has ran a model that included several
consumption changes in each scenario (see Kok et al., Forthcoming). These consumption
changes included, for example, a 50% reduction in consumption of animal products compared
to the baseline scenario and a 50% reduction of food losses in both scenarios. While these
consumption and population changes would also result in a different BD footprint, these
proposed consumption changes have not been taken into account in this analysis due to an
inability to perform such an analysis myself. The impact that consumption changes could have
on the BD footprints is shown in a paper by Marquardt et al. (2021) that examines predicted
changes from 2100 compared to 2010 in BD footprints for five shared socio-economic
pathways. They found that in the ‘sustainability’ pathway that includes, amongst others, a 30%
reduction in animal-based products, a 33% decrease in food losses and a decrease in global
population numbers, that both the global total and per capita BD footprints decreased compared
to the 2010 start situation.
Another important point is that the BD footprint data solely includes biodiversity losses
attributed to land-use change, thereby excluding biodiversity losses due to the other causes of
biodiversity loss: climate change, pollution, invasive species and direct exploitation of
organisms. While there is a study that includes biodiversity losses due to climate change, done
by Wilting et al. (2017), this study only studies 45 countries/regions and has a limited
representations of developing countries and was therefore not selected for the analysis in this
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thesis. Furthermore, the BD footprint data focuses on a country-level scale, thereby obscuring
within-country differences in consumption and impacts of this consumption. A recent
subnational analysis of European regions by Wilting et al. (2021) showed that BD footprints
differed up to a factor 3.5 between subnational regions, indicating that there is quite a lot of
variation within countries. However, since the analysis in this thesis takes place on a global
scale and aims to compare different countries with each other, taken subnational variation into
account would make the analysis overly complex. That said, it is still good to recognize that
within-country variation in BD footprints exists.
Another important remark is that conservation funding for foreign investments in protected
areas is not taken into account in this analysis. So if, hypothetically, The Netherlands finances
conservation projects in Indonesia, thereby carrying some of the monetary costs, this is not
included in this analysis. While this would have provided an interesting input, no data on
country-level could be found. What has been found, however, is that public expenditure on
biodiversity is estimated to be about 68 billion spend domestically, and only 4 to 9 billion is
spend internationally, via for example official development assistance (OECD, 2020).
For SRQ2, income and poverty data has been used to assess countries’ ability to pay. These
measures have the limitation however, that the ability to pay is expressed solely in monetary
terms. It would have been interesting to include a measure that could capture the dependence
of people on local biodiversity or subsistence activities in order to assess the impacts that PAs
have on everyday lives. No such indicator could be found however. The income and poverty
classes could serve as somewhat of a proxy though, as The Rights and Resources Initiative
(2020, p. 17) argue that “a significant portion of communities in low- and middle-income
countries are more likely to depend on the natural resources held within their socio-ecological
systems. Any exclusion from forested areas could therefore have profound impacts on food and
livelihood security”. Another shortcoming is the exclusion of over a billion people in the
poverty rate analysis-part, due to gaps in the data (World Bank, 2021a). China was not
represented in the data for example. See also Annex 2 for details on the other excluded
countries. That said, it is still interesting to see the findings for the 5.9 billion other people.
Finally, in SRQ3 the literature underlying the different scenarios has been analysed for issues
of distributive (and also procedural and recognitional) justice. It is good to realize that these
documents have not specifically been written to discuss issues of justice. In other words, while
some of the authors might have very explicit ideas and opinions about issues of justice, if these
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have not been mentioned in the literature these have not been taken into account in this analysis.
While it would have been interesting to triangulate the findings of the document analysis with
for example interviews with the authors, this was not feasible time-wise.
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4. Results
In this chapter the findings for the individual sub-research questions will be discussed.

4.1 Results SRQ1 - Distribution of effort of conservation relative to contribution to the
problem via consumption
This section deals with the question of whether the effort of biodiversity conservation using
protected areas (PAs) is justly distributed among countries given their contribution to the
problem of biodiversity loss via their biodiversity footprint (BD footprint). When we look at
Figure 4, we see that in both scenarios the index indicating the global share in PAs divided by
the global share of BD footprint is relatively far away from the ideal index of 1 for many
countries, indicating a fairly unjust situation. It is unjust in the sense that some countries have
a very large share in their contribution to the problem of biodiversity loss via the consumption
patterns of their inhabitants, while having a low share in one of the proposed solutions to solve
the problem of biodiversity loss, which is the establishment of PAs. And vice versa: some
countries have a low share in the problem via their consumption-habits, but are required to take
a large effort in building PAs. One difference between the HE-scenario and SP-scenario that
can be observed is that in the HE-scenario there are more countries (92 out of 120 to be exact)

Ideal
index

Ideal
index

Figure 4: Histogram showing the distribution of the indexes for the 120 countries in the analysis. The number above the bars
indicate the number of countries whose indexes fall within the category. An index lower than 1 (left from black line) indicates that
BD footprint-share is higher than the share in PAs, while an index >1 (right from black line) indicates that the share in PAs is
higher than the country’s share in the global BD footprint. The further away from 1 (the black line) the index is, the more skewed
the relation between the amount of protected area and the biodiversity footprint, the more unjust the situation.

that have indexes below 1 than in the SP-scenario (79 out of 120). This means that in the HEscenario there are more countries that have a lower share in PAs than in biodiversity loss via
consumption. It is difficult to say that this makes one scenario better than the other, however,
as they both show a relatively similar pattern of spread in their indexes (Figure 4) and thereby
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of imbalances in proposed efforts and current contributions to the problem via their
consumption.
Quite a few countries have indexes below 0.25 in both scenarios, indicating that their share in
contribution to biodiversity loss through consumption is more than four times as big as their
share in contribution to protecting areas. These countries include Azerbaijan, Bahrain,
Bangladesh, Belgium, Cyprus, El Salvador, Hong Kong, India, Israel, Italy, Japan, Luxemburg,
Malta, Mauritius, The Netherlands, Portugal, Singapore, South Korea, Taiwan, United Arab
Emirates and The United Kingdom. An overview of the indexes per country are given in Annex
3. There are a couple of factors that influence the index. The upper part of the equation, the
share in protected areas, is influenced by the input of that have determined where the protected
areas will be (see Annex 1) as well as by the surface area of the country. The lower part of the
equation, the share in BD footprint, is influenced by the per capita footprint as well as total
population numbers. While these factors all have an influence, in some countries the influence
of one factor is larger than in others. Let’s illustrate this with some examples.
Take for example the small surface area: Malta, Singapore, Bahrain, Hong Kong, Mauritius and
Luxemburg all have a very small surface areas of less than 5000 km2 , which causes them to all
have incredibly low shares in the total global protected areas of less than 0.00%. It is not
difficult to imagine that it is hard for these countries to compare to countries such as Russia that
have a surface area of about 17.000.000 km2. Even while for example Hong Kong is set to
conserve 80% and 70% of its total land area in the HE-scenario and SP-scenario respectively,
the index still stays very low. Because these countries are so small, they also have a relatively
large imported share in the BD footprint, all above 85% (Marquardt et al., 2019), which
indicates that they cause the large majority of their impacts on biodiversity outside of their
country borders. While countries cannot adjust their territory sizes nor would it be feasible or
desirable to convert these countries to PAs, these findings do stress the importance of
considering the impacts that these small countries have on biodiversity loss in other countries
via their consumption. Measures that they could take include acknowledging their impacts on
biodiversity in other countries, reducing their consumption or redirect it to areas that produce
more sustainably and help other countries by funding conservation projects abroad, including
mitigation measures for those affected by these projects.
There are also relatively large countries that have a very low index score. Take for example
India. Its share in protected areas is 1.4% and 1.5% for the HE-scenario and SP-scenario
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respectively, while its global share of BD footprint is 7.0%. This is likely caused by its relatively
high population number of more than 1 billion people leads to a large overall BD footprint,
even when its per capita footprint is far below the global average. On top of that, it is set to
‘only’ conserve 31% and 21% of its surface in the HE-scenario and SP-scenario respectively,
which is a relatively low percentage. Another country that has a relatively high population size,
while having below average per capita BD footprints, but also has a smaller surface area than
India is Bangladesh. While it is difficult for these countries to reduce their consumption even
further, since they already have very low per capita footprints, it is again important that they
recognize their impacts and potentially redirect production to areas that produce more
sustainably and help other countries by funding conservation projects abroad, including
mitigation measures for those affected by these projects.
Then there are quite a few countries that have high per capita footprints, while having relatively
low population numbers, including Belgium, The Netherlands, Portugal, the United Arab
Emirates and Azerbaijan or high population numbers, including Japan, the United Kingdom.
These countries would do good by lowering their per capita footprints, as well as recognizing
that they have impacts on other countries.
Now let’s look at the countries that have a high index. There are four countries that have an
index higher than four indicating that their share in protected areas is more than four times as
high as their share in BD footprint. These countries include Canada, Botswana, Namibia and
Mongolia. Interestingly, all of these countries have per capita BD footprints that are above
average. For Mongolia, the reason of the low index is likely caused by its relatively large surface
area combined with its low population number leading to a low overall BD footprint. In Canada
its large surface area is likely leading to a high index, while in Botswana and Namibia it is the
relatively low population numbers that lead to the high index.
Now we have to look at what implications this all has for distributive justice. This analysis has
shown that in both the HE and SP-scenario there is quite a large imbalance between countries’
efforts in building PAs if the scenarios would be implemented and countries’ impacts on
biodiversity loss via their consumption patterns. By zooming in on the countries that had
extremely high or low indexes we could see that often this was caused by an either large or
small surface area. This leads to a high or low index respectively, because it dictates the total
area that, theoretically, can be protected per country. In this way, even if Russia (with a surface
area of about 17.000.000 km2) is set to only conserve 1% of its country (170.000km2) it would
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still be more than a country as The Netherlands (surface area of about 40.000 km2) can ever
conserve. This cannot be changed. We have, however, also seen that relatively high per capita
footprints and/or high population numbers drive up the total BD footprint share (and lowering
the index). While it is highly controversial to lower their population numbers, what countries
can do is change their consumption habits to bring down the per capita footprint. Besides, to
further justice they can acknowledge the imbalances that exist as well as the implications that
imports can have on the biodiversity in other countries. And finally, countries can help other
countries by reducing biodiversity losses in production and funding protected areas (and
perhaps a conservation basic income, which will be outlined later) and ensure that PAs are
created and run in a just manner.
4.1.2 Summary SRQ1
In this first part of the research, the following question was central: Is the effort of biodiversity
conservation justly distributed among countries/regions given their contribution to the problem
of biodiversity loss? The analysis has shown that there is a large imbalance between countries’
shares in conservation through PAs and their share in contributing to the problem of biodiversity
loss through their consumption-habits, monitored by the BD footprint in both scenarios. Actions
that countries could take to further distributive justice include lowering their consumption,
specifically countries with high per capita footprints. Additionally, recognizing that imbalances
between countries exist and that domestic consumption can have impacts on foreign countries
due to the import of traded goods and services is important. And countries that cause
biodiversity losses outside of their county-borders should take the responsibility in helping the
countries where these losses occur improve their production practices and fund protected areas.
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4.2 Results SRQ2- People in protected areas
This chapter sets out to answer SRQ2: Who and how many people are living in areas identified
for extension of ‘protected’ areas in the two scenarios and do they have the capacity to carry
the burden?
4.2.1 Overall amount of people in proposed protected areas

SP30: Population in PA

HE50: Population in PA
6%

11%

Population in
PA

4%

9%

1.27 billion
17%

Population not
in PA

Population
in PA
962 million
13%

Population
not in PA

6.3 billion
83%

6.6 billion
87%

Urban

Rural

Urban

Rural

Figure 5: Portion and amount of people of global population in protected areas (PAs) under the Half Earth 50% (HE50) and Sharing the
Planet 30% (SP30) scenario as designed by PBL. Numbers are rounded off to increase readability.

As can be seen in Figure 5, The total amount of people that would live in a protected area in the
HE-scenario in which half of the Earth would be protected is 1,268,532,475, which is about
17% of the total global population. The total amount of people that would live in a protected
area in the SP-scenario in which thirty per cent would be protected is 962,062,194, which is
about 13% of the global population. Both approaches thus are close to affecting 1 billion people
directly. Interestingly, the total difference between the two approaches is about 300 million
people, indicating that while the HE-scenario absolutely affects more people, the SP-scenario
relatively impacts more. In other words, when accounting for the difference in the amount of
area the two approaches conserve (50% for HE and 30% for SP), the SP-scenario impacts more
populated areas. This is caused by the different allocation methods used to allocate PAs in both
scenarios: in both scenarios current protected areas and key biodiversity areas are prioritized,
but in the HE-scenario the intact forest landscapes and natural lands based on Range Size Rarity
are additionally prioritized, while in the SP-scenario areas that are important for ecosystem
services are additionally prioritized, including high carbon forest, peatlands, riparian zones,
water towers and urban green spaces (see Annex 1). It therefore seems to be the case that the
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areas important for ecosystem services are more densely populated, resulting in a relatively
small difference in HE-scenario and SP-scenario. It is, however, important to keep in mind that
while current PAs and Key Biodiversity Areas (which account for approximately 20% of the
land surface, (Rights and Resources Initiative, 2020)) would be managed in a similar way under
both scenarios, the additionally allocated PAs are managed differently and therefore have
different impacts on people. The HE-scenario prefers strictly conserved lands over less-strictly
conserved areas, while the SP-scenario prefers PAs where resource use is allowed and areas
where biodiversity conservation is not the main objective, such as other effective area-based
conservation measures (OECMs).
4.2.2 Income classification
When grouping people according to their income groups, as done in Figure 6, we can see that
in both scenarios the two lowest income groups are hit hardest based on the total number of
people affected. In the HE-scenario a total of about 650 million people (52%) in low and lowermiddle-income classes will be affected, compared to 600 million people (47%) in upper-middle
and high-income classes. In the SP-scenario the absolute amount of people living in PAs is
lower, but the distribution between income groups is more skewed. That is to say, there are 563
million people (58%) living in low and lower-middle income classes and 390 million people
(41%) in upper-middle and high income classes. This provides some reason for concern from a
distributive justice point of view, as in both scenarios the PAs will be mainly affect those with
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Figure 6: Portion and amount of people in protected areas (PAs) under the Half Earth (HE) and Sharing the Planet (SP)-scenarios per income
class. Because of the specific map layers that were used, the population totals deviate slightly from the totals in the previous figure (<0.1%).
The SP-figure is slightly smaller, because the total population living in PAs under this scenario is lower.

the least ability to pay. In the HE-scenario the absolute amount of people with low ability to
pay is bigger than in the SP-scenario, but the SP-scenario impacts people from the lower income
classes relatively more.
It is important to note that these income groups do not contain an equal amount of people. In
other words, some groups are bigger than others. Most of the worlds’ inhabitants live in lowermiddle-income countries (>3 billion), followed by the upper-middle-income countries (± 2.5
billion), the high income countries (± 1 billion) and, lastly, the low-income countries (± 0.6
billion). Following this, it is not surprising that most people that are affected live in the lowermiddle and upper-middle income groups. However, what is surprising is that when taking this
difference in group size into account, we can see that the low income group is hit hardest as
well. That is to say, in both proposals 27-28% of all people in the whole low income group are

Total amount of
people in PA:

1,3 billion

Total amount of
people in PA:
961 million

Figure 7: People in PA per income group as portion of the total amount of people in the income group (i.e. people in PA + people
not in PA). Numbers are rounded off and given in millions of people.

affected, while in the other groups these percentages lie between 9-19%. In other words, in the
low income group out of +- 600 million people about 28% of the people are affected, which
equates to approximately 180 million that are affected in both proposals. Let’s compare this to
the high income group. In the high income group which exists of over 1 billion people
worldwide, ‘only’ 19% of people are affected in the HE-scenario and 13% in the SP-scenario.
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This is visualized in Figure 7 and Table 4. In other words, while there are less people living in
low-income than in high-income countries around the world, a bigger percentage of people is
affected in the low-income group, which seems again wrong from a distributive justice point of
view. This effect is probably caused by the unequal distribution of biodiversity over the planet,
with more areas important for conservation biodiversity and ecosystem services overlapping
with more low-income regions than with high-income regions.
Table 4: Summary of statistics per income classification group for the Half Earth (HE) and Sharing the Planet
(SP) scenario. Numbers are rounded off for readability.

HE
Income class

High income
Upper middle
income
Lower middle
income
Low income
Unclassified
Total

SP

Total
Population
population in PA (in
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4.2.3 Poverty rates
Another way of measuring income, and with that ability to pay, is with subnational poverty
rates. These poverty rates give the percentage of people within a region that live on an income
below a certain amount, in this case $5.50. When looking at these poverty rates in Figure 8, a
similar pattern as with the Income Classification becomes visible. What becomes evident, is
that those living in areas where poverty rates are between 75 and 100 are hit hardest in absolute
terms in both scenarios. In other words, in both scenarios the group with poverty rates higher
than 75 is the largest group. Additionally, in both scenarios more than half of the affected people
live in areas where the poverty rate is higher than 50. Again, we see that the distribution in the
SP-scenario is more skewed: 61% of people in PAs live in areas with poverty rates higher than
50, compared to 54% in the HE-scenario. Again, however, it is important to keep in mind that
the absolute number of people is lower in the SP-scenario.

Population in PA according to poverty rate
SP

HE

75-100

400 million
38%

0-24.99

390 million
37%

0-24.99

75-100

386 million
46%

254 million
30%

25-49.99
50-74.99
165 million
16%

25-49.99
93 million
9%

50-74.99
130 million
16%

70 million
8%

Figure 8: Portion and amount of people in protected areas (PAs) under the Half Earth (HE) and Sharing the Planet (SP)
scenario classified in poverty rates. Poverty rates give the percentage of people within a region that live on an income
below $5.50 per day. Because of the specific map layers that were used, and some regions, including China and Libya are
excluded, the population totals deviate from the totals in the previous figures. The SP figure is slightly smaller, because the
total population living in PAs under this scenario is lower.

When taking into account how many people live in the different classes, we can see that the
percentage of people in each group is relatively similar (Table 5). Per poverty-group between
16 and 21% of the people are affected in the HE-scenario and between 12 and 17% in the SPscenario.
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Table 5: Summary of statistics per poverty rate group (at $5.50 level) for the Half Earth (HE) and Sharing the
Planet (SP)- scenario. Numbers rounded off for readability. Due to gaps in the poverty rate data, only 5.9 billion
people (instead of the total global population of 7.6 million) are included in this analysis. See Annex 2 for more
info on which countries are excluded. PR: poverty rate. PAs: protected areas.
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4.2.4 Summary SRQ2
To summarize, it can be said that in the HE-scenario approximately 1.3 billion people would
be living in a PA, and in the SP-scenario slightly less, namely approximately 962 million. In
both scenarios, the low and lower middle income groups are hit harder than the upper middle
and high income groups. In the HE-scenario the ratio low and lower middle to upper middle
and high income is 52:47. In the SP-scenario the ratio is a bit more skewed, namely 58:41.
When looking at the poverty rates, a similar pattern becomes visible: the areas where poverty
rates (measured at $5.50 PPP) are higher than 50 are hit harder than areas with poverty rates
lower than 50 in both scenarios. Again, the distribution is a bit more skewed in the SP-scenario
compared to the HE-scenario, with a ratio of poverty rates above 50 to poverty rates below 50
of 54:46 in the HE-scenario and 62:38 in the SP-scenario. Thus, while in absolute numbers
more people will be affected in the HE-scenario, relatively more poor people are affected in the
SP-scenario. At the same time we have seen that when accounting for group size of the income
groups, the low income group is hit relatively hardest in both scenarios, while this difference
disappears when looking at poverty rates. In sum, it can be said that in both scenarios it is those
with the least ability to pay that will have to pay the most.
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4.3 Results SRQ3 - Distributive justice in HE and SP proposals
This chapter outlines the results of the qualitative document analysis. The question that will be
answered is the following: In what way do the proposals underlying the two scenarios consider
distributive justice? This results section will start by outlining the reference that were made in
the proposals about the three principles of fair burden-sharing by Armstrong (2019), namely (I)
the contributor pays principle, (II) the ability to pay principle and (III) the benefiter pays
principle. Thereafter follow the results of referrals to injustices related to procedural justice and
recognition. And lastly the actions in the proposals to combat biodiversity loss will be
described, focusing on whether they focus mainly on conservation and restoration action or also
on the underlying drivers. As a reminder, the proposals in the literature underlying the two
scenarios are shown in Table 6. The results under each subheading will always first describe
the HE-proposals followed by the SP-proposals.
Table 6: Conservation proposals in literature underlying the HE-scenario and SP-scenario

HE
•

Nature Needs Half (Locke, 2015),

•

The Global Deal for Nature (Dinerstein et
al., 2019),

•

SP
•

Ecosystem services and mixed landscapes
(Kremen & Merenlender, 2018)

•

The relational value/nature’s contribution to
people (Pascual et al., 2017)

The Half-Earth proposal of Wilson (2016)
•

Convivial Conservation (Büscher &
Fletcher, 2020)

•

Biocultural conservation (Gavin et al., 2018)

4.3.1 Burden sharing
4.3.1.1 Contributor pays principle
There are major differences between the approaches with regards to their references to the
contributor pays principle. As a reminder, this principle argues that those responsible for
causing a problem are morally responsible for dealing with the problem’s costs. On the HEside, there are no references to the contributor pays principle. What is interesting, however, is
that both Locke (2015) and Wilson (2016) do not differentiate between different human actors,
but rather explicitly differentiate humans from other species. While they do acknowledge that
humans are causing biodiversity loss, they argue explicitly that it is the whole human species
that contributes to the problem, thereby implying that all humans contribute equally to the
problem. This becomes evident in the Nature Needs Half chapter of (Locke, 2015, p. 15
emphasis added) with the following statement:
“We do not know how to run the world. It is time for our species to become humble and
wise and to stop being greedy and clever.”
Wilson (2016, p. 7 emphasis added) makes similar statements, already in the starting paragraph
of his book:
“What is man? Storyteller, mythmaker, and destroyer of the living world. … Born with
the capacity to survive and evolve forever, able to render the biosphere eternal also. Yet
arrogant, reckless, lethally predisposed to favor self, tribe, and short-term futures.
Obsequious to imagined higher beings, contemptuous toward lower forms of life.”
Wilson (2016, p. 55 emphasis added):
“We are still too greedy, shortsighted, and divided into warring tribes to make wise,
long-term decisions. Much of the time we behave like a troop of apes quarreling over a
fruit tree. As one consequence, we are changing the atmosphere and climate away from
conditions best for our bodies and minds, making things a lot more difficult for our
descendants. And while at it, we are unnecessarily destroying a large part of the rest of
life.”
What becomes clear in these statements is that Locke (2015) and Wilson (2016) argue that ‘we’
as a human species are causing the problem of biodiversity loss, which is true in essence.
However, some are contributing more than others, and this is something that Wilson and Locke
do both not acknowledge. Therefore, their work does not take into account the contributor pays
principle.

On the SP-side, Büscher and Fletcher (2020) account for the only references to the contributor
pays principle. They discuss how conservation is part of the larger process of uneven
geographical development of the capitalist political economy. This theory of uneven
geographical development, introduced by David Harvey, argues that capitalist development
‘produces’ poor people through its accumulation by dispossession, which is one of its inherent
contradictions. Büscher and Fletcher (2020) divide actors following the more general uneven
capitalist classes, in four generic classes that relate to each class’s role in conservation (see
Figure 9). These classes have different contributions to the problem of biodiversity loss and are
targeted differently in the fight for biodiversity loss. The actors in the first category, the upper

Figure 9: Classification of conservation actors in Büscher and Fletcher (2020, p. 101)

classes, contribute significantly to the problem of biodiversity loss, through their close ties to
the capitalist system. Contrary to what their contribution to the problem would suggest, Büscher
and Fletcher (2020) argue, these upper classes are seldom targeted by conservation initiatives.
Rather, they have board functions in conservation organizations or are approached to finance
them. The actors in the second category, the land-owning capitalist classes, play a major role
in the major contributor to biodiversity loss, i.e. land-use change. They are targeted as partners
in conservation or are seen as targets for activist resistance, but are again not the main target of
conservation interventions. Thirdly, the middle and lower income classes contribute
significantly to biodiversity loss through their role as consumers in the capitalist system. While
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they are occasionally targeted to change their behaviours, they are far more often targeted as
potential donors. The last category, the lower rural classes, are most often targeted in
conservation interventions, while having contributed the least to the problem of biodiversity
loss.
Therefore, Büscher and Fletcher (2020, p. 100) argue:
“a major contradiction of conservation has long been that the focus of interventions is
commonly on local actors (‘community based’) because they have a direct link to certain
species or ecosystems. Conservation interventions focus much less often on extra-local
actors responsible for adding to the general pressure on biodiversity. This needs
redressing”
The redressing of this skewed targeting of those contributing least to the problem can be seen
as a way of bringing the contributor pays principle into practice, as it addresses the main
contributors, rather than the easiest targets.
In the other proposals, authors do either not elaborate much on the causes of biodiversity loss
and dive right into their proposals or they do identify the causes (including land use change,
pollution, climate change, overexploitation and invasive species), but do not differentiate
between actors’ contributions to the problem.
4.3.1.1.1 Integrated approaches?
When discussing the contributor pays principle it is further interesting to take a closer look at
the actions that the different proposals propose to take to solve the problem of biodiversity loss.
As stated before, in order to halt biodiversity loss a focus on solely conservation trough PAs or
OECMs and restoration action will be insufficient. An integrated approach is needed instead,
that not only aims at increasing conservation trough PAs/OECMs, but also addresses the
underlying drivers of biodiversity loss. By addressing the underlying drivers of biodiversity
loss, the burdens are automatically more justly distributed, as those contributing most to the
problem will be directly targeted. This section will outline whether the actions that the proposals
suggest will tackle the roots of biodiversity loss, thereby directly targeting those that contribute
to the problem or whether they focus mostly on enhancing ecosystem conservation and
restoration efforts.
In the HE-proposals the focus is very clearly on conserving half of the Earth in protected areas.
The establishment of protected areas is thus the main action proposed in all of these proposals.
Besides, authors do also propose further actions to tackle the causes of biodiversity loss in
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varying degrees. The Nature Needs Half chapter of Locke (2015) talks solely about the
expansion of protected areas, the need to connect these areas via wildlife corridors, restoring
degraded nature and letting humans realize they are only one species of the many on this planet.
There is no justice consideration for the establishment of these PAs in this chapter whatsoever,
nor are actions proposed to combat the underlying drivers of biodiversity loss.
Dinerstein et al. (2017) are a bit more diversified in their proposed actions to make The Global
Deal for Nature work. The main focus is, however, still on expanding PAs. For expansion of
these PAs they do propose to take some justice concerns into account, such as supporting
indigenous peoples to secure tenure rights over their lands and helping them conserve nature
on these lands. Furthermore, they stress the need to take human rights into account with the
establishment of the PAs, however, without clarifying what exactly this means or how this
should be done. To address some of the underlying drivers of biodiversity loss they advocate
for a need to couple the Global Deal for Nature with the Paris Climate Agreement to combine
efforts of combatting biodiversity loss with halting climate change – which is also one of the
main drivers of biodiversity loss climate. Additionally, they argue that wildlife trade, sports and
commercial hunting, some of the most damaging toxins and single use plastics should be
banned. Furthermore, they propose to intensify agricultural production, to promote regenerative
agriculture and to stop clearing land for agriculture, but rather expand cropland into degraded
areas. They also propose to tackle overfishing, stop some major road building-projects, remove
some dams and invasive species, and reduce human population growth as well as food waste.
And, perhaps most importantly, move from a linear to a circular economy “in which resources
do not become waste but instead are recovered and regenerated at the end of each service life”
(Dinerstein et al., 2019, p. 14).
Finally on the HE-side, Wilson (2016) focuses also mainly on extending existing and creating
new PAs. To tackle the underlying drivers of biodiversity loss, Wilson (2016) argues that there
is a need to control population growth and reduce consumption. This reduction in consumption
should take place by increasing investments in technological innovations, so that economic
growth and resource use can be decoupled from one another.
On the SP-side the focus is much less on the establishment of new protected areas and more on
addressing the underlying drivers of biodiversity loss and the social issues and negotiations
surrounding conservation. Interestingly, none of the proposals argue that there is a need for a
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certain amount (e.g. 30%) of protected areas. Rather, they leave open how much land area
should be protected.
In the Working lands conservation proposal of Kremen and Merenlender (2018), the focus is
on letting landscapes work for both the production of food and biodiversity, by using
agroecological farming techniques. Thereby, they directly address the underlying drivers of
biodiversity loss. While they acknowledge that protected areas in which biodiversity and
wilderness conservation are prioritized (IUCN categories I to IV) are still needed, working lands
conservation should complement this in the surrounding landscapes to “buffer and to reduce
the threats that cross park boundaries and to create accessory habitats for both movement and
persistence” (Kremen & Merenlender, 2018, p. 2). Importantly though, in this approach it is
also emphasized that the decision-making processes need to involve multiple stakeholders,
allow for community participation and for adaptive governance and management via social
learning.
In the Convivial Conservation proposal of Büscher and Fletcher (2020) the focus is very much
on tackling the root causes of biodiversity by challenging the capitalist economic system and
nature-culture dichotomy that are currently negatively influencing conservation. They propose
to move from a capitalist system to an economic system of degrowth, that scales down resource
use and thereby reduces environmental impacts. Additionally, they advocate for radical
redistribution of resources to address current inequalities and poverty. Further, they propose to
integrate nature and people, thereby moving beyond the nature-culture dichotomy.
Finally, the nature’s contribution to people approach of Pascual et al. (2017) and the biocultural
approach advocated by Gavin et al. (2018) are not papers that outline a full conservation-vision,
but rather they provide some suggestions to improve conservation practices, therefore neither
paper has a specific focus on either creating more PAs or on tackling the underlying drivers of
biodiversity loss. Pascual et al. (2017) rather advocates for a more inclusive, transparent and
pluralistic valuation process in conservation-decision-making. Gavin et al. (2018) stress the
importance of recognizing the diversity of worldviews and knowledge systems, ensuring
adaptive management and facilitating effective collaboration between stakeholders with
mechanism of conflict resolution and the tailoring of interventions to their socio-ecological
contexts.
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4.3.1.2 Ability to pay
Not many authors refer to any differences in wealth between countries and actors. The only
ones that do so are Büscher and Fletcher (2020). Büscher and Fletcher (2020) make reference
to this principle in the four groups that they have made, which roughly follow an order of
income: the upper classes, at the helm of the capitalist system, have an incredible amount of
money, often inherited. The second, land owning capitalist classes also have lots of money,
enough to own large pieces of lands. The middle and lower classes are not particularly rich or
poor, but do not depend on subsistence activities, but rather sell their labour to buy
commodities. The lower rural classes are “often (seen) as poor” (Büscher & Fletcher, 2020, p.
181) and thus have the least ability to pay. Still, they are most often targeted to change their
livelihoods and behaviour in accordance with biodiversity conservation. This classification also
explains why the two highest classes are most often targeted as funders of conservation actions:
they have sufficient money to spend. To set things straight, Büscher and Fletcher (2020)
advocate for moving from a capitalist to a postcapitalist, degrowth economy in which a period
of planned economic contraction should lead to a truly sustainable economy, promoted by
installing policies such as “resource and CO2 caps; extraction limits; new social security
guarantees and work-sharing (reduced work hours); basic income and income

caps;

consumption and resource taxes with affordability safeguards; support of innovative models of
“local living”; commercial and commerce free zones; new forms of money; high reserve
requirements for banks; ethical banking; green investments; cooperative property and
cooperative firms” (Kallis et al. in Büscher & Fletcher, 2020, pp. 150-151). With this plan of
moving to a degrowth economy is a need of redistribution of resources to address high presentday levels of inequality. Since moving to a degrowth economy implies no more economic
growth, redistribution becomes necessary to alleviate poverty. In their own words (Büscher &
Fletcher, 2020, pp. 156-157):
“Convivial conservation must be pursued within a broader revolutionary context of
degrowth and sharing the wealth that promotes mixed landscapes in which humans and
nonhumans coexist … by promoting radical redistribution of resource ownership and
control through reining in the power of global corporations… All this… must be …
supported by pursuing financing not from the private sector but from collective pooling
of resources in whatever form, from state taxation through crowdsourcing.”
In line with this redistribution, they propose to install a conservation basic income, for the
conservation landscape more specifically. This proposed conservation basic income would be
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an unconditional sum of money that goes to individuals living in and near PAs, with the
underlying idea that it will allow these people to (continue to) pursue biodiversity-friendly
livelihoods. The money to finance this should come from category 1 and 2 actors and be
obtained by installing a Tobin/’Robin Hood’ tax. All of these ideas are aimed at letting those
with the most wealth pay most to solve the problem, which is in line with the ability to pay
principle.
4.3.1.3 Benefiter pays principle
The final principle, the benefiter pays principle, argues that the actors that will benefit most
from conservation should be the ones paying the costs. In this section I will outline both the
benefits and costs/injustices of conservation that are mentioned by the authors. Most of the
papers, except Locke (2015) and Gavin et al. (2018), name benefits of conservation activities
besides limiting loss of biodiversity. What becomes clear is that these benefits exist on different
scales: both on global and local scales. The global benefits that are named in the HE-proposals
vary from preserving the history of life on Earth for all to ecosystem services such as carbon
storage, food provision and increased resilience to climate change (Dinerstein et al., 2019;
Wilson, 2016). The HE-authors also name several benefits that are mostly felt on a local level.
These include, for example, the employment that comes from protected areas (for example as
ranger or restaurant worker), the development of health clinics and schools, providing local
opportunities for higher education, and ecosystem services such as improved water supply for
local subsistence farmers (Wilson, 2016). Similarly, Dinerstein et al. (2019, p. 14) argue that
“solutions could be implemented in ways that have direct positive benefits to local or
regional communities and especially indigenous peoples. Land-based jobs, food
security, green space, access to wilderness, and ecosystem services are benefits that
deliver advantages to rural and urban dwellers alike”
Additionally, they argue that the Global Deal for Nature could help indigenous peoples secure
tenure rights over their lands, since they tend to live in areas where biodiversity is relatively
well conserved. However, they also argue that the development of infrastructure and energy in
these indigenous territories (and other important biodiversity areas) should be scrutinized, as
they lead to habitat fragmentation. Wilson (2016) does briefly talk about injustices around PAs,
namely the past eviction of people in order to establish these PAs, as stated in the following
statement: “Surely it was wrong—and ultimately futile—to fence off nature reserves from
people already living in them or close by.” (Wilson, 2016, p. 89). However, it remains unclear
how he will prevent such eviction events from happening under his own Half-Earth proposal.
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So, in sum, on the HE-side global benefits of biodiversity are mentioned, as well as more local
benefits, while local costs are largely neglected.
The SP-proposals indicate similar global benefits, such as ecosystem services and resilience to
climate change. Furthermore, Pascual et al. (2017) argue that biodiversity conservation
contributes to a better quality of life, in that it can increase social cohesion, improve physical,
mental and emotional health, be part of a cultural identity and can be a source of inspiration and
experiential interactions with nature. Additionally, Büscher and Fletcher (2020) advocate that
their vision of convivial conservation would play an important role in addressing global
inequality and poverty.
Interestingly, compared to the HE-authors, the SP-authors are a lot more sceptical of local
benefits. Gavin et al. (2018) stress the fact that conservation is a social process, with diverse
impacts on people. They also acknowledge that the forced evictions of local and indigenous
peoples in the establishment of PAs have “undermined the ethical standing and effectiveness
of conservation actions” Gavin et al. (2018, p. 5). Additionally, Kremen and Merenlender
(2018) outline the benefits that come with their proposed approach of working landscape
conservation, in which biodiversity conservation is mixed with food production via
agroecological farming methods. In these mixed landscapes, the practice of agroecology could
simultaneously improve biodiversity conservation, increase yields and make these yields more
resistant to environmental fluctuations. Thereby, they argue, the livelihoods of rural residents
can improve, while concurrently enhancing food security. However, they also acknowledge that
there are trade-offs with their proposed actions and that there is an unequal distribution of
benefits and costs within and across communities that can be exacerbated. As an example they
state (Kremen & Merenlender, 2018, p. 3):
“For example, trading development rights on forestlands in exchange for permitting
high-density urban development elsewhere can provide open spaces for working lands
conservation. However, such trades could exacerbate the lack of access to open space
already experienced by low-income urban households. Thus, the effects of conservation
measures on social equity and environmental justice should also be considered.”
Büscher and Fletcher (2020, pp. 168-169), further, argue that, rather than local people, it is
mostly the elites that benefit from conservation through the privilege of visiting nature as
tourists or being owners of private nature reserves. They do all this while continuing and even
reinforcing the same problems that cause biodiversity loss in the first place:
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“the problem with a focus on ‘conservation-funded-through-tourism’ is that meaningful
long-term engagement with nature seems to increasingly become an elite privilege
rather than a democratic possibility. Visiting or owning ‘pristine’ nature is very often
(and has long been) an elite activity, imbued with problematic racial, gender and class
divisions. And even if capitalist tourism enables or leads to long-term deep engagement
with species or ecosystems, this is all too often used as escape from, not confrontation
with or developing alternatives to the destructive dynamics of global capitalism… [It]
has become patently clear that we simply cannot afford to continue to fly around the
world in climate-changing airplanes in order to ‘contribute’ to conservation through
(eco)tourism.”
Furthermore, contrary to what the HE-authors argue, Büscher and Fletcher (2020) argue that
the lower rural classes that live with biodiversity and depend on subsistence practices, are
disproportionately burdened with conservation interventions, as stated before. They heavily
criticize both the fortress conservation approach of the nineteenth and twentieth century, and
the new, yet similar, back-to-barriers approach proposed by neo-protectionists, including those
aforementioned proposing to conserve half of the Earth. This fortress style of conservation
seeks to shield of pieces of land from human disturbances, often done so by evicting human
inhabitants, building fences and establishing punishment systems for those who enter these
protected areas illegally. This system has been heavily criticized for its eviction of people,
leading to millions of conservation refugees worldwide as well as for its humanly-created idea
of so-called ‘wilderness’ it sought to defend. Additionally, PAs have been characterized by
increasing conflicts, caused by increased militarization to defend PA-resources. Further, the
eviction of people has forced them to “move across the metabolic rift from country to town in
search of urban wage employment” (Büscher & Fletcher, 2020, p. 74), thereby stimulating the
capitalist production conditions that allow a select few to accumulate wealth. Büscher and
Fletcher (2020, p. 59) argue that the process of erasing people from their lands to create
‘wilderness’ areas was often “racist, colonialist and imperialist”. Büscher and Fletcher (2020,
pp. 58-59) describe the contradiction in that those caring historically well for nature, were
suddenly hit hardest by being forcefully removed from their lands:
“Materially, it is well documented that many areas that are considered wildernesses to
be preserved within protected areas were made so by forcibly evicting the former
inhabitants of these areas. It is therefore only through violent acts of displacement that
they were given the appearance of unpopulated pristineness. What is painfully
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contradictory here is that the same indigenous people who in many places long managed
landscapes that became attractive to conservation were subsequently removed (or even
exterminated) in order to preserve what then became ‘wilderness’.
Therefore, they propose to make historic reparations, mainly for category 4 actors, by
acknowledging past injustices, redistribution of resources and giving back of land or (partial)
ownership. Additionally, they argue that instead of protected areas, we should make a
discursive shift to promoted areas. Rather than protecting nature from humans, as currently
happens in protected areas, nature should be promoted for, to and by humans. While they argue
that not ever activity should be allowed in these promoted areas - leaving open which ones
should and should not be - the general idea is to make an integrated value system that prioritizes
living with nature, rather than destroying it. In that sense, it can be said that while there may be
some occasional benefits for local people when things are arranged well, the benefits of
biodiversity conservation for others further away are bigger, because they do not experience
the burdens that the locals do. Rather, it could be said that those that contribute to biodiversity
loss through their consumption are benefitting more from biodiversity conservation, because it
allows them to continue their consumptive behaviour. This relates to the example that
Armstrong (2019, p. 558) gives about the benefiter pays principle. He argues that
“If protecting forests from various threats means someone will have to carry costs, then
it appears that those who benefit from carbon-intensive activities ought to share in those
costs and that high emitters of greenhouse gases ought to bear greater costs than low
emitters.”
Thus, while the HE-proposal writers mainly highlight the benefits of living close to
conservation areas, the SP-proposal writers are a bit more sceptical of these local benefits and
also highlight the negative consequences and trade-offs.

4.3.2 Reference to procedural and recognitional justice and injustices
Not all authors talk about distributive justices. Interestingly, most do talk about procedural and
recognitional injustices. And as Menton et al. (2020) argue, if the justice dimensions of
procedure and recognition are not met, this can lead to an unjust distribution. In other words,
even though some of the proposals do not directly discuss distributive justice issues, ensuring
justice through inclusion of everyone in the decision-making process and the recognition of
multiple worldviews can lead to a fairer distribution and will therefore be discussed here as
well.
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On the HE-side Dinerstein et al. (2019) talk about the exclusion of indigenous peoples’ voices,
rights, insights and direction in the scientific conservation literature. They argue that their
proposed Global Deal for Nature could “assist indigenous peoples, where requested, to keep
lands intact—for hunting areas, protection of traditional lifestyles, or other features—and
provide a mechanism to assist these communities with securing tenure rights” (Dinerstein et al.,
2019, pp. 11-12). However, this comes with a ‘but’, since infrastructure and energy
development projects are to be rejected. Thus, indigenous peoples could get assistance with
their land rights, as long as they adhere to the wishes of nature conservationists, which seems
somewhat hypocritical in the light that these indigenous peoples via their lifestyles probably
cause less biodiversity loss than most nature conservationists, since indigenous peoples often
resist the main industrial drivers that cause biodiversity loss (ICCA Consortium, 2021).
While Wilson does not talk about other injustices than the one regarding eviction of people in
his book, on the Half Earth website there is a “Statement on justice, equity, diversity and
inclusion and the half-Earth project” (E.O. Wilson Biodiversity Foundation, n.d.). In this
statement the following is written:
“At the E.O. Wilson Biodiversity Foundation, we acknowledge that centuries of racism,
violence, discrimination and marginalization have obstructed participation of Black,
Latinx, Indigenous and Asian people and communities of color in conservation globally.
We acknowledge that barriers persist, despite the importance of these individuals and
communities as both stakeholders and stewards, ones from whom the world has much
to learn. Further, we recognize that the same people who have been systemically
excluded from the process are disproportionately hurt by degraded air, lands and waters,
perpetuating a cycle of harm and exclusion. We commit to be part of breaking this cycle.
We commit to prioritizing listening and taking clear steps externally and internally to
combat racism and oppression of all types. We commit to working toward justice,
equity, diversity and inclusion in our leadership, our programs, our strategic planning,
our operations, our communications and our fundraising. We commit to creating a
culture at the foundation that educates staff and stakeholders on the issues of justice,
equity, diversity and inclusion and holds opportunity for traditionally excluded groups
to join in processes, activities and decision-making. We welcome and encourage
feedback along the way.”
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From this statement it seems that Wilson and his team are well-aware of the injustices present
in the conservation arena. Still, their commitments to combatting racism and oppression seem
to be rather weak, given their major focus on protecting half of the Earth. It is not clear how
exactly their proposal will contribute to fighting injustices rather than exacerbating them,
especially since their plan of conserving half of the Earth will hit those living in low and lowerincome countries disproportionately hard as we have seen in section 4.2 and they propose little
to address the underlying drivers of biodiversity loss.
In the SP proposals, procedural justice and recognition play a large role. In fact, the nature’s
contribution to people-approach proposed by Pascual et al. (2017) is all about recognizing that
people and groups value nature differently and that there are multitude of worldviews through
which people see the world. They argue that currently the “wide spectrum of values through
which people attribute meaning and importance to [nature’s contributions to people] is rarely
recognized or explicitly taken into account in decision making” (Pascual et al., 2017, p. 9). This
refers directly to procedural injustices and lack of recognition of diversity of values. In order
to set this straight, they propose an inclusive, transparent and pluralistic valuation of nature to
serve decision-making. In this process acknowledging, respecting and discussing the different
intrinsic, instrumental and relational values that people can have in relation to nature is crucial,
as well as confronting power relations among actors with different interests and values.
Similar to Pascual et al (2017), Gavin et al. (2018) state that key stakeholders have historically
been excluded from conservation processes and diverse sources of knowledge have been
disregarded. The biocultural approach they advocate for emphasizes a need for a diversity of
management and governance systems in conservation, which are said to make conservation
more adaptable to complex problems. They stress the need for conservation partnerships “based
on mutual respect for the rights, knowledge, practices, and responsibilities of stakeholders”
(Gavin et al., 2018, p. 6). These partnerships should encourage social learning to allow for the
adaptation of conservation approaches when socio-ecological conditions change. Additionally,
the approach is based on adaptive governance principles that prioritize the devolution of power
in decision-making. Thus, the recognition of different worldviews and knowledge systems and
procedural justice are central.
Kremen and Merenlender (2018) further emphasize the importance of recognizing land rights
and ensuring that local people are part of decision-making processes, thereby referring to
recognition and procedural justice. Finally, Büscher and Fletcher (2020) touch upon recognition
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by arguing that it is important to recognize that people have different ideas and opinions about
what nature, science and reality is and by stating that idea of the nature-culture dichotomy that
characterizes current conservation practices is based on Western ideas of viewing the world,
that do not hold for many others around the world. And in their advocacy for historic reparations
they talk about the significance for recognizing past wrongdoings in conservation and giving
land rights or at least partial ownership back to evicted people. Further, they talk about
procedural justice when arguing that local actors should be placed at the centre stage of
decision-making, while shifting attention away from them as the main targets of conservation
interventions that aim to change their behaviour. Decision-making, they argue, should be a
process of radical ecological democracy, in which all people have the right and opportunity to
participate in democratic decision-making.

4.3.3 Summary SRQ3
The question that was central in this section was: In what way do the proposals in the literature
underlying the two scenarios consider distributive justice? This question has been answered by
looking at the three different burden-sharing principles of Armstrong (2019) as well as
procedural justice and recognition concerns as they can influence distributive justice. In Table
7 an overview of the results of SRQ3 in given. It can be seen that the different proposals even
within one scenario are very divergent in their mentions of justice issues. However, since this
thesis aims at comparing the two scenarios and not the proposals within one scenario, the
summarized results here are grouped per scenario and have picked up on the elements that are
mentioned in the proposals that could either explicitly exacerbate distributional injustice or
reduce it.
We have seen that with regards to the contributor pays principle, the proposals underlying the
HE-scenario focus a lot more on expanding conservation through protected and restoration than
addressing the underlying drivers of biodiversity loss. While there are some proposed actions
to address biodiversity losses, these are more briefly discussed and not worked out that much.
This narrow main focus on dealing with the biodiversity crisis by expanding PAs and enhancing
restoration threatens distributive justice, as these PAs will not directly impact those that are
responsible for the problem, therefore it does not further the contributor pays principle. What
is further concerning is that the HE-authors almost exclusively highlight the benefits of PAs,
without recognizing the costs. While Wilson (2016) briefly recognizes that forced evictions in
the name of conservation were wrong, he and the other HE-proposal-authors propose little
measures to avoid such evictions from happening in the future. There is talk of taking human
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rights into account, securing indigenous livelihoods, but there are no concrete plans on what
this would look like or how this will be ensured. What is somewhat hopeful is that the HEauthors do recognize that some actors and their worldviews have been excluded from the
conservation debate and they propose to include them. It is however highly questionable if this
could lead to more distributive justice, as the plans to set aside half of the world for conservation
seem to already be made without them, and setting aside half of the world will not address the
underlying causes of biodiversity loss, thereby not impacting those most responsible.
The SP-proposals have worked out how to deal with distributive justice issues in greater detail.
Firstly, in the SP-proposals, the focus is much more on addressing the underlying drivers of
biodiversity loss than on creating new PAs, which is in line with the contributor pays principle,
as dealing with the root causes will directly impact those most responsible for the problem.
Büscher and Fletcher (2020) have further classified actors based on their contribution to the
problem, and have reasoned that the current focus of conservation interventions must shift
drastically to hold those most responsible accountable, which is perfectly in line with the
contributor pays principle.
While the SP-proposals do not state how much of the world’s surface should ideally be
protected, they do highlight the negative consequences of PAs. They also propose several
actions to make PAs more just. These actions include making those most affected by PAs the
key-decision-makers, recognizing multiple worldviews and values, providing historic
reparations to those historically burdened by the formation of PAs and giving people in and
around PAs a conservation basic income. This last one also helps with furthering the ability to
pay-principle, because the funds to finance this conservation basic income will come via
redistribution from those that have most ability to pay.
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Table 7: summary of findings SRQ3: justice in the underlying proposals.

Scenario Underlying
proposals

Contributor
pays principle

Proposed actions
- focus

Ability to pay
principle

Benefiter pays
principle

Procedural justice
and recognition

HE

Nature Needs Half
(Locke, 2015)

/

/

/

/

The Global Deal for
Nature (Dinerstein et
al., 2019)

/

/

Global benefits
Local: Highlight
benefits of PAs, but
not costs

Yes, procedural
justice and recognition

Half Earth movement
(Wilson, 2016)

/

/

/

Relational
values/nature’s
contribution to people
(Pascual et al., 2017)

/

Global benefits
Local: Highlight
benefit of PAs, and
cost of historical
evictions
Global benefits
Local: highlight
benefits of mixed
landscape approach,
but also costs/tradeoffs
Global benefits

Not in book, but on
website talk of
procedural justice and
recognition

Ecosystem services and
mixed landscapes
(Kremen &
Merenlender, 2018)

Focus solely on
conservation and
restoration
Focus mainly on
conservation and
restoration, but also
on the other
dimensions
Focus mainly on
conservation and
restoration, but also
a little bit on the
other dimensions
Focus both on
underlying drivers
of biodiversity loss
and conservation
and restoration.

SP

No mentions of
specific actions to
tackle biodiversity
loss, but rather to
facilitate the
process of decision-

/

/

Yes, procedural
justice and recognition

Yes, procedural
justice and recognition
are main focus

Scenario Underlying
proposals

Contributor
pays principle

Convivial Conservation
(Büscher & Fletcher,
2020)

Yes, four actorclasses

Biocultural
conservation (Gavin et
al., 2018)

/

Proposed actions
- focus
making and
recognition.
Focus on
underlying drivers
of biodiversity loss,
but also mentions
of actions of
conservation in
PAs.
No mentions of
specific actions to
tackle biodiversity
loss, but rather to
facilitate the
process of decisionmaking and
recognition.

Ability to pay
principle

Benefiter pays
principle

Procedural justice
and recognition

Yes, four actorclasses, and need to
move for degrowth
economy with
redistribution &
conservation basic
income
/

Global benefits
Local: both highlight
(limited) benefits and
(major) costs of PAs.
+ benefit/no costs for
consumers

Yes, procedural
justice and recognition

Local: costs of PAs

Yes, procedural
justice and recognition
are main focus
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5. Discussion
Transformative conservation approaches to halt the decline of biodiversity around the globe are
gaining more and more traction. In this thesis, two scenarios based on such transformative
conservation approaches, the Half Earth (HE)-scenario and the Sharing the Planet (SP)scenario, developed by PBL, have been evaluated with regards to their implications for
environmental distributive justice. The main idea of distributive justice is that the benefits and
costs of conservation are “shared in such a way as to reduce, rather than deepen, global
inequalities” (Armstrong, 2019, p. 555). The aim of this thesis was to identify what some of the
distributive justice implications of the HE-scenario and SP-scenario are. The concept of
distributive justice has been studied using three key principles: 1) the contributor pays principle;
2) the ability to pay-principle and 3) the benefiter-pays principle based on Armstrong (2019).
This discussion will provide an answer to the main research question: What are some of the
potential global distributive justice implications for the two transformative scenarios put
forward by PBL? Further, it will make links between the findings of this thesis and other
relevant research. First, the HE-scenario and its consequences for distributive justice will be
addressed, followed by a similar analysis for the SP-scenario.

5.1 Half-Earth-scenario
Contributor pays principle and benefiter pays principle
The HE-scenario plans to protect half of the Earth’s surface. From the point of view of the
contributor pays principle, the ones that are most responsible for the problem should be held
responsible bearing the costs of solving it (Armstrong, 2019). One way of ensuring that those
responsible for the problem will be responsible for solving it is by focusing on reducing the
underlying direct and indirect drivers of biodiversity loss. What we have seen in the proposals
underlying the HE-scenario, however, is that the focus is mainly on the creation of PAs and not
so much on addressing the underlying drivers of conservation. By the construction of PAs
‘random’ citizens will be affected, because they live in or close to areas marked as important
for biodiversity conservation. These citizens are not necessarily those who have played the
largest contribution in causing the problem of biodiversity loss. Armstrong (2019, p. 557) says
the following about this:
“Whereas mere geographical proximity [to an area identified as important for
biodiversity conservation] does not appear to track anything of moral significance, who

caused threats, who has the capacity to bear conservation costs, and who will benefit
from acts of conservation appear highly relevant”.
The quantitative analysis in this thesis has shown that close to 1.27 billion people are currently
living in areas that would be converted to PAs if the scenario were to be implemented. There
are several other studies that have calculated the amount of people that would be affected in
different conservation scenarios which set to conserve about half of the Earth. In Table 8 a
comparison between the findings these studies and this thesis has been given. Firstly, Schleicher
et al. (2019) have done an analysis to assess how many people would be affected in a scenario
in which 50% of all ecoregions are protected, based on the ecoregion approach of Dinerstein et
al. (2017). They found that a total of 1.0 billion people will be affected. Out of these 1 billion
people, 247 million people live in already protected areas and 759 million live in areas that
would be newly affected. Another study that looked at the amount of people in conservation
scenarios comes from the Rights and Resources Initiative (2020). While the methodology
expanded on that of Schleicher et al. (2019), the results were slightly different. They calculated
the amount of people inhabiting three different scenarios with important biodiversity
conservation areas, which would cover 47% to 51% of the Earth surface (excluding Antarctica),
thus similar to a Half-Earth-scenario. They found that between 1.65 and 1.87 billion people
would be affected in these different scenarios. The difference in these numbers and the 1.27
billion that I found for the HE-scenario can be attributed to the different allocation methods
used to determine where the PAs would be located and the use of other population datasets and
scales of calculations.

Table 8: Comparison of HE-scenario and SP-scenario to similar analyses.

HE

SP

Analysis in this
thesis
1.27

(Schleicher et
al., 2019)
1.0

(Rights and Resources
Initiative, 2020)
1.65 -1.87

Analysis in this
thesis
0.96

18%

6%

9%

16%

Upper middle income

29%

53%

35%

24%

Lower middle income

37%

31%

Low income

15%

10%

Unclassified

1%

/

Amount of people in PAs
(in billions)
High income

56%
/

40%
18%
1%

Given that about 1.3 billion people could be impacted by the PAs it is highly worrisome that
the literature underlying the HE-proposals has a very limited recognition for the injustices that
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take place and have historically taken place in and around PAs. While there is some
acknowledgement that evictions to make way for PAs have taken place in the past, there are no
proposed ideas on how to avoid this from happening under a Half Earth, which requires a
significant increase in PAs. Furthermore, there are no mentions of how PAs can have negative
impacts on livelihoods and food security due to, for example, loss of access to farming grounds,
wild foods and water bodies and increased crop raiding and livestock loss (Vasquez &
Sunderland, 2020). Or how they can reduce access to culturally important sites (Oldekop et al.,
2016). Rather than stating the costs of PAs, the HE-proposal-authors state mainly benefits of
PAs. While it is important to acknowledge that PAs can have benefits for local people as well,
it is also crucial to acknowledge that there can be high costs for local people associated with
PAs. Failing to recognize these costs obstructs the formation of ideas on how to do better and
how to work towards a more just management of PAs.

While the main focus of the HE-proposal-authors is the expansion of PAs, it cannot go
unnoticed that some suggestions are made to reduce the underlying drivers of biodiversity loss.
One of the most prominent ones is that they put their hopes on technological innovation that
aims to decouple economic growth from resource use and thereby from environmental impacts
such as biodiversity loss, so as to continue living in an economy that pursues economic growth.
Unless decoupling is possible – which is highly questionable as the literature that is summarized
below shows - the pursuit of economic growth can have enormous consequences for
biodiversity through increased resource consumption and high emissions (Otero et al., 2020).
The finding that there are large imbalances between countries’ shares in effort of conserving
land in proposed PAs and their shares in contribution to the problem of biodiversity loss via
their consumption habits, further stresses the importance of addressing underlying drivers such
as consumption.
The decoupling-view of the HE-proponents in not uncommon, as Otero et al. (2020) have
shown that many highly influential policy documents focused on sustainability and
biodiversity, such as the UN Sustainable Development Goals, and the Convention of Biological
Diversity, among others, advocate for a pathway of sustainable economic growth. Otero et al.
(2020), however, warn that the focus on continued economic growth is dangerous, based on an
ample amount of studies on decoupling. The studies on which they based this conclusion,
including those of Hickel and Kallis (2020); Jackson and Victor (2019); and Ward et al. (2016),
have shown that decoupling resource use and pollution from economic growth has not yet been
shown to be possible at a fast enough rate and large enough scale. They therefore conclude that
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there is a need to explore socioeconomic trajectories beyond economic growth. The underlying
studies draw similar conclusions, as for example (Hickel & Kallis, 2020, p. 469) argue that
pursuing economic growth is “likely to be a misguided objective, and that policymakers need
to look toward alternative strategies”. While decoupling remains a theoretical possibility
(Hickel & Kallis, 2020), there is no empirical evidence thus far that it is feasible at a large
enough scale and fast enough rate. Also Vadén et al. (2020) conclude that pursuing decoupling
strategies is highly risky and recommend focussing more attention on “conceptualisations of
economy that do not rely on economic growth as the key route towards ecological sustainability
and human wellbeing” (Vadén et al., 2020, p. 243) based on a systematic review of 179 papers
related to decoupling. All of this evidence points to a need to carefully consider what the future
economy will look like and whether economic growth should be a continued desire, or is rather
a curse that needs to be abandoned, as the literature on decoupling suggest. If the idea to
decouple fails, this will further exacerbate distributive injustices, as some of the root causes of
biodiversity loss will remain unaddressed.
Ability to pay principle
In relation to distributive justice it is also important to look at who has the capacity to pay the
costs of biodiversity conservation. The quantitative analysis in this thesis has shown that the
formation of PAs under the HE-scenario would impact slightly more people living in low and
lower-middle income countries (accounting for 52% of impacted people) than people in uppermiddle (29%) and high income countries (18%). As can be seen in Table 8, the Rights and
Resources Initiative (2020) also found that “a disproportionate number of people living in
important biodiversity conservation areas are in low- and lower-middle income” (Rights and
Resources Initiative, 2020, p. 17) with about 56% of people coming from low and lower-middle
income countries. This finding is similar to my findings, even though they found an even
smaller percentage living in high income countries. Further, Schleicher et al. (2019) found a
distribution of 6% in high income, 53% in upper-middle income, 31% in lower-middle income
and 10% in low income countries. It thus seems that the HE-scenario developed by PBL affects
more people, but is also slightly more equally divided over the income classes than the scenario
used in the Schleicher et al. (2019) paper, while also affecting more low and lower-middle
income people.
The finding that low- and middle-income countries will be hit hard, suggests a need to carefully
evaluate each countries’ ability to pay, as well as its individual citizens. Because besides the
fact that low and middle income countries might have a lower ability to pay in terms of physical
money, Rights and Resources Initiative (2020) also stress that the communities in these regions
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are more likely to depend on the natural resources around them and are therefore hit harder in
terms of livelihood and food security. What is remarkable and disturbing at the same time, is
that the proposals in the literature underlying the HE-scenario do not mention differences in
countries’ and individuals’ abilities to pay, let alone propose measures to deal with these
differences. Thereby, the HE-scenario will further exacerbate inequalities and thus hamper
distributive justice.

5.2 Sharing the Planet-scenario
Now let’s turn to the implications for distributive justice of the SP-scenario.
Contributor pays-principle and benefiter pays principle
With regards to the contributor pays principle we have seen that the SP-scenario does a better
job at suggesting actions to address the underlying causes of biodiversity loss. While still
recognizing that protected areas are necessary, the main focus of the literature underlying this
SP-scenario focuses on reducing the root causes of biodiversity loss and redressing existing
injustices. Kremen and Merenlender (2018) have the idea to integrate biodiversity conservation
with agriculture. Via biodiversity footprint analysis it has been shown that food production has
the largest impact on biodiversity loss out of all consumed goods and services (Marquardt et
al., 2019; Wilting et al., 2017). Hence, integrating biodiversity conservation in food production
could significantly reduce countries’ BD footprints, i.e. their impacts on biodiversity loss.
Further, Büscher and Fletcher (2020) argue that there is an urgent need to move beyond the
capitalist system, towards an economy of degrowth. Degrowth “is a planned reduction of energy
and resource throughput designed to bring the economy back into balance with the living world
in a way that reduces inequality and improves human well-being” (Hickel, 2021, p. 1106). By
reducing energy and resource throughput, biodiversity loss is also expected to decrease, as the
pressures on ecosystems and natural resources are lowered. Because specifically high-income
countries and/or countries that exceed the planetary boundaries with their per capita fair-shares
need to degrow (Hickel, 2021), global inequalities between the North and South will be
reduced, thereby furthering distributive justice beyond conservation.
With regards to PAs, the proposals in the literature underlying the SP-scenario have not
explicitly mentioned how much of the Earth’s surface should ideally be conserved. But in the
scenario designed by PBL a 30% protection threshold was chosen. The quantitative analysis
has shown that about 967 million people will be directly affected if 30% of the Earth would be
granted protection. There have been no other published studies so far – at the best of my
knowledge - that have tried to find out how many people would be impacted by a 30%
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protection. The Rainforest Foundation UK (2020) has suggested that about 300 million people
would be affected by plans to conserve 30% of the Earth’s land and seas by 2030. However,
this estimation was based on the paper of Schleicher et al. (2019), which examines the impacts
of 50% protection and not that of 30% protection and therefore the estimation might not be
accurate. What is hopeful is that the literature underlying the SP-scenario recognizes injustices
in and around PAs and proposes ways to make PAs more just. More specifically, it was
recognized that the formation of PAs has led to millions of conservation refugees, increased
poverty and escalating conflict-situations. To make PAs more just they suggest increasing the
inclusion of local stakeholders and their values in decision-making for conservation and
recognizing multiple worldviews. Further, by shifting the main focus for intervention to
stimulate behaviour change off of the lower rural classes towards the upper, land-owning
capitalist and middle and lower classes distributive justice is furthered.
Ability to pay-principle
An interesting finding was that the distribution of PAs under the SP-scenario impacts relatively
more people based in low- and lower-middle income countries and in areas where poverty rates
are high than in the HE-scenario. It is important to stress the word ‘relatively’ here, as the
absolute amount of people low- and lower-middle income areas is still larger in the HE-scenario
(650 million in HE-scenario versus 563 million in the SP-scenario) as that HE-scenario sets out
to protect a larger area of land, thereby impacting more people. That said, the SP-scenario
impacts more people in low and lower-income countries (58% of people impacted) than people
in upper-middle and high income countries (41%). Those with the lower ability to pay, will
thus have to pay relatively more, which is unjust from a ability to pay-principle viewpoint. What
is hopeful, however, is that contrary to the HE-proposal-authors, the SP-proposal-authors have
considered the difference in capacity to pay between countries and individuals. They, more
specifically Büscher and Fletcher (2020), have acknowledged that different actor groups can be
distinguished based on their impacts on biodiversity loss and that these actors also have a
differing ability to pay. They have therefore proposed to install a conservation basic income,
that could help to alleviate the costs of those living in and around PAs. This is a measure that
seeks to reduce inequalities in the burdens of conservation, thereby helping to further
distributive justice.
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6. Conclusion
In this final, concluding chapter I will summarize the research and research findings and put
forward recommendations for future research. It is widely known that biodiversity is declining
worldwide, with an estimated 1 million species threatened with extinction and negative
consequences for nature’s contributions to people (Díaz et al., 2019). Transformative
conservation approaches to halt the decline of biodiversity around the globe are therefore
gaining more and more traction. PBL has developed two biodiversity conservation scenarios,
the Half Earth (HE)-scenario and the Sharing the Planet (SP)-scenario, based on various
proposed transformative conservation approaches. In this thesis, these two scenarios have been
evaluated with regards to their implications for environmental distributive justice. The analysis
of distributive justice has been guided by three principles related to burden sharing: the
contributor pays principle, the ability to pay principle and the benefiter pays principle
(Armstrong, 2019).
Overall it was found that the HE-scenario risks exacerbating global inequalities by failing to
distribute the costs of conservation in a just manner. This conclusion is based on several
interrelated issues. Firstly, the proposals underlying the HE-proposals focus mainly on
advocating the need to expand protected areas (PAs) in order to halt biodiversity loss. With this
focus, they largely overlook the need to address the underlying drivers of biodiversity loss. And
when the drivers are not addressed, those that have contributed most to the problem of
biodiversity loss are not hold accountable. This goes against the contributor pays principle that
argues that the actor responsible for causing a problem, in this case, biodiversity loss, is also
morally responsible for dealing with the ensuing costs or burdens to others (Armstrong, 2019).
One of the few actions that are proposed to reduce the underlying drivers of biodiversity loss,
the decoupling of economic growth and resource use/environmental impacts, has so far not
been proven to be possible (Hickel & Kallis, 2020; Otero et al., 2020) and is thus highly risky.
If it fails to decouple, this will only exacerbate global inequalities and thereby distributive
injustices even further.
Furthermore, the proposed PAs in the HE-scenario have been shown to impact about 1.3 billion
people directly, with many living in low- and lower-income countries. Mechanisms to
redistribute resources to help these people and countries are not suggested by the HEproponents, which again could exacerbate global inequalities. Additionally, the HE-proponents
mainly mention the benefits of PAs, while largely ignoring the costs for locals. While it is
important to note that in some contexts there are definitely real benefits of PAs, this is not true
for all PAs, and many injustices in and around PAs have been reported.
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The SP-scenario seems to do a lot better with regards to furthering distributive justice/reducing
inequalities with regards to conservation burdens. While the analysis has shown that there are
large imbalances between countries’ shares in effort of conserving land in proposed PAs and
their shares in contribution to the problem of biodiversity loss via their consumption habits, the
SP-proponents propose various actions that could help reduce the impacts of consumption on
biodiversity, including a mixed-landscape approach to agriculture that integrates biodiversity
and food production (Kremen & Merenlender, 2018), thereby reducing the impact of food
consumption on biodiversity loss. Further, it has been proposed to move towards a degrowth
economy that reduces resource and energy throughput in areas where per capita resource use is
exceeding planetary boundaries. With these actions, the actors most responsible for biodiversity
losses are directly addressed, thereby aligning to the contributor pays principle.
What is more, with regards to PAs, it has been calculated that the SP-scenario would impact
around 962 million people directly, because they are living in areas where PAs are based or
proposed. The fact that the majority of these people live in low- and lower-middle income
countries could risk increasing injustices, as these people and countries have a low ability to
pay. However, the SP-proponents suggest to install a conservation basic income that is meant
to redistribute resources from those with ability to pay towards those living in and around PAs.
This could help to reduce inequalities, thereby furthering justice

All in all, this research has shown that there are a variety of ways in which distributive justice
can be hampered or furthered in conservation scenarios. The HE-scenario seems to mainly
hamper distributive justice, while the SP-scenario proposes interesting ideas to further
distributive justice in conservation.

Recommendations for future research
There are a couple of suggestions for future research that I would like to make based on the
research findings and other ideas that came to mind while doing this research.
Firstly, this thesis has evaluated some, but certainly not all distributive justice issues related to
conservation. In recent years there is more and more attention in scientific literature to the
supporting role that indigenous peoples and local communities play in relation to conservation.
A problem that these indigenous peoples and local communities still face, however, is that while
it has been shown that they actively conserve more than 21% of land on Earth, their rights,
world views and governance systems have been contested in mainstream conservation (ICCA
Consortium, 2021). Therefore, identifying which areas of the proposed PAs in the two scenarios
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would overlap with indigenous lands could provide additional insights in the type of people that
are affected.
Secondly, it would be interesting to do some analyses on a smaller, country-wide scale. This
thesis has focused on global-level dynamics, and has not dived into the implications that the
scenarios could have for specific countries. An analysis with case studies of a few different
countries could help highlight more context-specific struggles related to biodiversity
conservation within these countries and thereby deepen the analysis presented here. This in turn
could be used to make more concrete context- and country-specific recommendations on how
to improve distributive justice in relation to biodiversity conservation.
Thirdly, as stated in the limitation section of the methodology, it would be interesting to
interview the authors of the proposals underlying the different scenarios in order to gather a
better idea of their thoughts about justice. The document analysis has shown that the HE-authors
have not written much about it, which makes me wonder whether they have genuinely not
considered it to be important or whether they do have ideas to further justice, but have just not
written them down in their work. Interviews with questions explicitly about distributive justice
could help to answer this question. Related to this, researching who has/which actors have been
involved in the development of the different proposals, thereby seeing whose voices are
represented could provide another interesting angle of research, that focuses on procedural
justice.
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Annex 1: Formation of the HE-scenario and SP-scenario conservation
area maps
Half-Earth-scenario

Current protected areas
(source WDPA)

Key Biodiversity Areas
(source UNEP
WCMC/KBA
partnership)

Intact Forest
Landscapes (source IFL)

Ecoregions (at least
50% where possible)
based on Range Size
Rarity
Figure A1: Areas included to create the Half-Earth protected areas map, covering ±50% of the
Earth. Based on Supplementary Information Kok et al. (Forthcoming), in which a more detailed
description of the allocation of protected areas can be found as well.

Sharing the Planet-scenario
Key Biodiversity Areas
(source UNEP
WCMC/KBA
partnership)

Current protected areas
(source WDPA)

High Carbon forest

Peatlands

(>100Mg/ha, source
WCMC/GEOCARBON)

(source S-World)

Water towers (PBL,
based on UNEP)

Riparian zones (buffer of
rivers from
HydroSheds/GloRiC)

Urban green spaces
(PBL, based on ESA and
JRC)

Figure A2: Areas included to create the Sharing the Planet protected areas map, covering ±30% of

the Earth. Based on Supplementary Information Kok et al. (Forthcoming), in which a more
detailed description of the allocation of protected areas can be found as well.
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Annex 2: Data retrieval
Data

Data
year

Source

Specificities

Scenario
(HE & SP)
conservation
areas

2021

PBL Dutch Environmental
Assessment Agency (personal
contact, not publicly available)

Binary maps that delineate protected areas (1) and not
protected areas (0).

Population
count data

2019

LandScan 2019 (Rose et al., 2020)

Gives population count data per cell.

Country
boundaries

2018

https://landscan.ornl.gov/landscandatasets

Income
2020
classification

Poverty rate

2018

GADM version 3.6 – world (GADM,
2018)
https://gadm.org/download_world.ht
ml

Data level-0 (country boundaries) was used.

World Bank (World Bank, 2021c)

217 countries. Excludes Venezuela and non-World-Bankmember-territories with less than 30,000 inhabitants.

https://datahelpdesk.worldbank.org/k
nowledgebase/articles/906519-worldbank-country-and-lending-groups

Number of economies & definition per class (based on
gross national income per capita):
• 27 low-income economies: $1,045 or less.
• 55 lower-middle income economies: $1,046 to $4,095
• 55 upper-middle-income economies: $4,096 to
$12,695
• 80 high-income economies: $12,696 or more

World Bank (World Bank, 2021b)

1800 subnational areas in 166 countries.

https://datacatalog.worldbank.org/sea
rch/dataset/0042041

Important country exclusions include China, Cambodia,
Venezuela, French Guiana, Somalia, Saudi Arabia,
Afghanistan, Eritrea, Oman, New Zealand and Cuba. Also
excludes parts of Canada, Colombia, Nigeria, Russia,
Pakistan and India.
Data reclassified by me into 4 groups of poverty rates 024.99, 25-49.99, 50-74.99 and 75-100.

Rural vs
urban areas

2015

Global Human Settlement Layer SMOD (European Commission,
2019)

Data contains 8 classes: 4 urban, 3 rural, 1 water.
I reclassified them to make them into one urban and one
rural layer.

https://ghsl.jrc.ec.europa.eu/downloa
d.php?ds=smod.
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Annex 3: PA/BD footprint-index per country

Biodiversity footprint versus protected areas - Country level- Index
Albania
Argentina
Armenia
Australia
Austria
Azerbaijan
Bahrain
Bangladesh
Belarus
Belgium
Benin
Bolivia
Botswana
Brazil
Brunei
Bulgaria
Burkina Faso
Cambodia
Cameroon
Canada
Chile
China
Colombia
Costa Rica
Côte d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Dominican Republic
Ecuador
Egypt
El Salvador
Estonia
Ethiopia
Finland
France
Georgia
Germany
Ghana
Greece
Guatemala
Guinea
Honduras
Hong Kong
Hungary
India
Indonesia
Iran
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kuwait
Kyrgyzstan
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Biodiversity footprint versus protected areas - Country level - Continued
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Laos
Latvia
Lithuania
Luxembourg
Madagascar
Malawi
Malaysia
Malta
Mauritius
Mexico
Mongolia
Morocco
Mozambique
Namibia
Nepal
Netherlands
New Zealand
Nicaragua
Nigeria
Norway
Oman
Pakistan
Panama
Paraguay
Peru
Philippines
Poland
Portugal
Puerto Rico
Qatar
Romania
Russia
Rwanda
Saudi Arabia
Senegal
Singapore
Slovakia
Slovenia
South Africa
South Korea
Spain
Sri Lanka
Sweden
Switzerland
Taiwan
Tanzania
Thailand
Togo
Trinidad and Tobago
Tunisia
Turkey
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
Uruguay
Venezuela
Vietnam
Zambia
Zimbabwe

Index HE/BF
Figure A.3: index =

Index SP/BF

𝑃𝑟𝑜𝑡𝑒𝑐𝑡𝑒𝑑 𝑎𝑟𝑒𝑎 𝑝𝑒𝑟 𝑐𝑜𝑢𝑛𝑡𝑟𝑦/𝑟𝑒𝑔𝑖𝑜𝑛 𝑎𝑠 𝑎 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑔𝑙𝑜𝑏𝑎𝑙 𝑝𝑟𝑜𝑡𝑒𝑐𝑡𝑒𝑑 𝑙𝑎𝑛𝑑 𝑎𝑟𝑒𝑎 (%)
𝐵𝑖𝑜𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡 𝑝𝑒𝑟 𝑐𝑜𝑢𝑛𝑡𝑟𝑦/𝑟𝑒𝑔𝑖𝑜𝑛 𝑎𝑠 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑔𝑙𝑜𝑏𝑎𝑙 𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡 (%`)

.

An Index >1 (right from black line) means that countries have a higher contribution to global PAs, than a contribution to biodiversity loss due to
consumption (calculated with the biodiversity footprint). An index <1 (left from black line) means that countries have a lower contribution
to global
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PAs, than their contribution to biodiversity loss due to consumption. This indicates that the countries with an index below 1 are outsourcing dealing with
problem of biodiversity loss to the countries with an index higher than 1. The graph is cut off at a value of 6.0 to keep it readable, but Mongolia and
Namibia have indexes of 25.8 and 8.2 in the HE-scenario respectively and 14.0 and 9.0 in the SP-proposal respectively.

