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No. 2022/48, 46pp, 30 ECTS/hp   

 

Abstract:  

 

The global threats of widespread biodiversity loss and climate change impact ecosystems daily, leading to far-reaching 

consequences for people who benefit from these systems in various ways. Despite these challenges, little is known about 

the differences in how people derive benefits from nature and who will become increasingly vulnerable to future global 

environmental change. Previous research has assessed the impact of inequality on nature’s benefits (or ecosystem 

services), but these efforts have primarily relied on socio-economic inequality measures. These measures overlook 

potential heterogeneity within groups based on characteristics such as gender, class, and ethnicity. Therefore, a 

multidimensional approach to understanding inequality is needed. This systematic mapping review aims to map the 

literature that explores multidimensional inequality in relation to ecosystem services (ES), specifically in terms of three 

types of ecosystem benefits: experience, use, and money. Key findings were that political-and economic inequalities 

are most frequently linked to all three types of benefits, with links between political inequality and the use of ES being 

particularly common in the literature. In contrast, studies that analyze inequalities based on religion, disabilities, and 

race in relation to ES are least common. Finally, experience is the least explored benefit in relation to inequality, 

potentially due to the challenges of assessing intangible benefits. This review also highlights the complexities of 

inequalities acting at different scales and potential trade-offs between inequality categories and ecosystem benefit types. 

Future research recommendations include further widening the inequality lens (primarily in the cultural and social 

dimensions) to improve our understanding of who benefits from nature to develop more effective, sustainable, and 

equitable policies and mitigate future threats.   

 

Keywords: Sustainable Development, Ecosystem services, Benefit basket, Inequality, Systematic mapping 

review, Global environmental change 
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Human development has been made possible by the conditions and stability of the geological era of the Holocene, 

providing access to various life-sustaining resources such as clean air, water, and wild foods that ensured survival. 

However, during the last century, development has expanded through exponential growth in human activities such as 

agriculture and technological advances, leading to increased pressure on the diversities of life. Global biodiversity loss 

and climate change impact ecosystems worldwide daily, leading to far-reaching consequences for people that benefit 

from these systems in various ways. In addition, socio-economic inequalities within societies have increased to the point 

where inequality is now considered one of humanity's largest challenges. Yet, despite these developments, little is 

known about the differences in how people derive benefits from nature and who will become most vulnerable to future 

global change. 

 

Previous research has explored the impacts of inequality on the benefits people can derive from nature, but usually, 

these studies rely on common indicators like income inequality. Such an approach tends to overlook potential 

heterogeneity within groups based on characteristics such as gender, class, and ethnicity. To widen the lens on inequality 

and better understand its impacts on how people benefit from nature, this systematic mapping review aims to map the 

literature that explores multidimensional inequality in relation to three types of nature benefits: experience, use, and 

monetization (i.e. the benefit basket).  

 

Key findings were that political and economic inequalities are most frequently linked to all three benefit types. Links 

between political inequality and the use of ecosystem services are particularly prevalent. Further, inequalities based on 

religion, disabilities, and race are underrepresented in the assessed studies. Similarly, the benefit of experience was least 

represented among the reviewed studies. The results also showed that inequalities could play out at different scales, 

impacting how people benefit from nature, from high-level decision-making to individual challenges.   

 

Future research recommendations include further widening the inequality lens (primarily in the cultural and social 

dimensions) to understand better how people benefit from nature, develop more effective, sustainable, and equitable 

policies, and mitigate future threats.   

 

Keywords: Sustainable Development, Ecosystem services, Benefit basket, Inequality, Systematic mapping 

review, Global environmental change 
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1 Introduction 

Human development has been made possible by the conditions and stability of the Holocene, providing 

access to various life-sustaining resources such as clean air, water, and wild foods that ensured survival 

(Fritz, 2013). However, during the last century, development has expanded through exponential growth in 

human activities such as agriculture and technological advances, leading to increased pressure on planetary 

Earth systems (Steffen et al., 2015a). As the scale of human activities becomes more prominent and more 

impactful and the planet moves toward the new geologic era of the ‘Anthropocene’, the stable conditions of 

the Holocene are at risk of being compromised (Steffen et al., 2018). Introduced in 2009, the concept of 

‘planetary boundaries’ describes the safe operating space for humans, highlighting limits to the Earth's 

capacity to retain habitable environments (Rockström et al., 2009). Once human activity has pressured 

Earth’s systems over certain thresholds, there is a risk for “irreversible and abrupt environmental change” 

(ibid.). Calculations of current planetary boundaries suggest that some of these limits have already been 

exceeded to varying degrees. Two recent boundary violations are climate change and biodiversity loss 
(ibid.). Changes to the climate system and widespread biodiversity loss have already had significant impacts 

on ecosystems worldwide, which in turn has far-reaching consequences for people that benefit from these 

ecosystems in various ways (IPBES, 2019; Pecl et al., 2017).  

 

To meet current environmental and societal challenges, the UN presented the Sustainable Development 

Goals (SDGs) in 2015, representing a blueprint framework for addressing multiple aspects of sustainable 

development by 2030 (United Nations General Assembly, 2015). The pioneering framing consists of 17 

goals and 169 targets across environmental-, economic- and social aspects, which for the first time, included 

milestones for both developing and developed countries (UN, 2022; Pradhan et al., 2015). To address the 

Anthropocene's environmental challenges, two goals specifically target protecting and enhancing life below 

water (SDG 14) and life on land (SDG 15). Preserving life on land and below water is vital for many reasons, 

including that nature provides benefits - or ‘ecosystem services’ - that people depend on for their livelihoods 

and well-being. The concept of ecosystem services (ES) makes visible the often invisible benefits of nature 

to human societies and has received increasing attention since the publication of the Millenium Ecosystem 

Assessment (MA) in 2005 (Millenium Assessment, 2005). Recently, the Intergovernmental Science-Policy 

Platform on Biodiversity and Ecosystem Services (IPBES) has developed the concept further, recognising 

that nature contributes to people’s lives in multiple ways, which depend heavily on context and represent a 

plurality of values (IPBES, 2019).  

 

Furthermore, according to the World Inequality Social Science Report (Chancel et al., 2022), inequalities 

within countries are steadily rising, making it one of humanity’s largest challenges in achieving social, 

economic, and environmental equity (UN, 2022a). Despite economic growth in emerging markets during 

recent decades, the distribution of economic resources has not become more equal. The global income share 

for 50% of the world's population is still historically low (Chancel et al., 2022; ISSC, IDS and UNESCO, 

2016). Beyond income, social inequalities between groups are still significant. For example, women earned 

about 30% of global labour income in the early 1990s, with only a marginal increase to 35% today (Chancel 

et al., 2022). Moreover, the UN also states that inequalities based on gender, age, disability, sexual 

orientation, class, ethnicity, and religion persist worldwide, demonstrating that social inequality is complex 

and multidimensional (UN, 2022b). The importance of tackling inequalities is reflected in two SDGs, which 

aim to reduce gender inequalities specifically (SDG 5), and socio-economic inequalities more broadly (SDG 

10).   

 

The increasing level of environmental degradation and social inequalities has made scholars question how 

inequalities influence the ways in which people manage natural resources and relate to the biosphere 

(Hamann et al., 2018; Leach et al., 2018). For instance, despite attempts to target economic and social 

inequality by implementing biodiversity conservation programs (e.g. land conservation in exchange for 

income), studies reveal several negative tradeoffs. First, there is evidence for the systematic exclusion of 

the most vulnerable groups due to a high financial- and technical threshold for participation in these 

programs (e.g., Ghazoul et al., 2009; Calvet-Mir, 2015). Second, authors have noted that conservation 

initiatives often focus on single objectives like environmental restoration and poverty alleviation, resulting 

in unintended consequences like decreasing the political agency of stakeholders and amplifying land 

conflicts (e.g., Berna et al., 2022). These issues reveal a lack of understanding of the complexities between 
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environmental management efforts and the beneficiaries thereof (Horcea-Milcu et al., 2016; Hamann et al., 

2018), possibly amplifying inequalities (Holmes et al., 2016). Filling these and other knowledge gaps in our 

understanding of the relationships between multiple dimensions of inequality (e.g., income, gender, race, 

etc.) and ecosystem benefits will be crucial to avoid exceeding planetary boundaries and reaching the SDGs.  

1.1 Aim and research questions 

Little attention has been paid to how multidimensional inequalities influence the ways in which people 

benefit from nature. Specifically, there is a lack of understanding of how different categories of inequalities 

relate to different types of ES. This systematic mapping review, therefore, aims to map the literature that 

explores multidimensional inequality in relation to ES and answers the following research questions (RQ):  

RQ1: What categories of inequality are commonly considered in ecosystem service studies? 

RQ2: How do different categories of inequality affect the different types of benefits that people derive from 

nature? 

2 Background 

2.1 How did we get here? 

Since the beginning, nature has played an essential role in human survival and development. Wild foods, 

forests, soil, and water were used in harmony with seasons and availability. Living in close connection with 

nature changed during the industrial revolution when mass production significantly increased the 

commercialisation of nature's gifts (Steffen et al., 2015a; Steffen et al., 2015b). During the second half of 

the 20th century, aligned with technological development and population growth, natural resources and 

over-exploitation of human labour increased exponentially (Steffen et al., 2015b). A changed view of 

extraction came with the publication of "The Limits to Growth" in 1972, where the authors, for the first 

time, predicted that the Earth's resource ceiling would be reached by 2020 (Club of Rome, 1972). This idea 

illuminated the balance between economic gain on the one hand and social and environmental consequences 

on the other. Building on this understanding, the Brundtland report defined “sustainability” in 1987 as the 

balance between economic, social, and ecological development (Brundtland, 1987). However, despite 

efforts like the United Nations Convention on Biodiversity (established in 1992), the first global initiative 

to assess the state of the world’s ecosystems, the MA (2005) documented worrying trends in environmental 

degradation and decline at the start of the 21st century. The MA specifically focused on trends, i.e., the 

benefits that people derive from nature (Daily et al.,1996; MA, 2005), and found that approximately 60% 

(15 out of 24) of the ES evaluated in the assessment had been degraded. Furthermore, the most vulnerable 

communities disproportionately bear adverse health and livelihood impacts of ecological declines, pointing 

to inequalities in how nature’s benefits are distributed and experienced.  

2.2 Ecosystem services 

An ecosystem “consists of all the organisms and the abiotic pools with which they interact” (Chapin et al., 

2011, p. 5). Ecosystems produce a variety of benefits, also known as ES (Daily et al., 1996; MA, 2005). 

Humans depend highly on ES as they create the basis for a healthy life, providing food, fresh water, clean 

air, shelter, medicines, and other crucial benefits (MA, 2005).  

 
In addition, how people benefit from ecosystem services varies across the globe. Small-scale communities 

in low-income countries often depend on local ES, such as firewood, fresh water, wild foods, and cultural 

rituals (MA 2005). In contrast, modern, industrialized societies with high emissions depend on other parts 

of the world for food production and carbon capture - often to the detriment of the local communities in far-

away areas (Pascual et al., 2017). This example illustrates one of the significant challenges facing ES 

research: untangling who benefits from what (Keeler et al., 2019a; Rieb et al., 2017). 
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2.2.1 Policy initiatives and key publications 

According to Mengist (et al., 2020), several frameworks for analysing ecosystem services were developed 

after 2005, including those designed for the Millennium Ecosystem Assessment (MA, 2005), The 

Economics of Ecosystems and Biodiversity (TEEB) initiative (TEEB 2008), the Common International 

Classification of Ecosystem Services (known as CICES) (Haines Young&Potschin, 2011), and most 

recently, the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) 

(IPBES, 2019). This thesis uses both the frameworks from the MA and the IPBES global assessment report 

as frameworks for analysis.  

2.2.1.1 The Millenium Ecosystem Assessment  

The first comprehensive mapping of ES for policy-makers is presented in the MA, a major UN-sponsored 

effort to analyse the impact of human actions on ecosystems and human well-being. The key message of 

the MA was to highlight a global decline of 60% of ESs since the 1950s, creating disastrous outcomes for 

both people and the environment (MA, 2005). Further, the report contributed to a more comprehensive 

exploration and conceptual understanding of the links between human well-being and ES.  

 

The MA differentiated between four categories of ES: provisioning (goods or products produced by 

ecosystems), regulating (natural processes regulated by ecosystems), cultural (intangible benefits obtained 

from ecosystems), and supporting services (functions that maintain other services). Examples of the 

different ES are given in Table 1.  

 
Table 1: Ecosystem services (ES) as defined by the Millennium Ecosystem Assessment (MA 2005), describing examples of 

provisioning, regulating, cultural and supporting services. 

ES Provisioning Regulating Cultural Supporting 

Examples Food, water, fibre 

and fuel 
 

Climate regulation, water 

purification, disease 

control  

Spiritual benefits, aesthetic 

enjoyment, recreation, and 

education 

Primary production 

and soil formation 

2.2.1.2 Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 
(IPBES) 

Building on the MA but developing the notion of ES further, the Intergovernmental Platform on Biodiversity 

and Ecosystem Services (IPBES) is the most ambitious effort to date to map and evaluate biodiversity, ES, 

and human impacts at the global scale (IPBES, 2019). One key conceptual development of the IPBES 

framework was to broaden the concept of ES to Nature's contributions to people (NCPs). In contrast to the 

ES concept, which has been criticised for its anthropocentric focus by only looking at how nature can benefit 

people, the NCP concept also sees nature's properties as a gift of intrinsic value that should be treated with 

care. It accounts for the possibility of unfavourable "contributions" from nature to human well-being, such 

as diseases and extreme weather events. According to Díaz et al. (2018), NCPs “may be perceived as 
benefits or detriments depending on the cultural, socioeconomic, temporal, or spatial context”. By including 

aspects that can be interpreted as both beneficial and harmful, the concept of NCPs becomes more neutral 

and attributes value to nature beyond human benefit. In addition, the IPBES framework supports the 

recognition of a broader range of (non-monetary) dependence on nature and more pluralistic values 

associated with nature. In terms of categorization, Table 2 shows that the IPBES framework differentiates 

between NCPs as being either material, non-material, or regulating.   

 
Table 2: Nature’s contributions to people (NCP) (as drawn from Díaz et al., 2018), describing examples of material, non-material 

and regulating benefits. 

NCP Material Non-material Regulating 

Example Energy, food and feeds, 

materials, medical resources  

Learning, experience, identities, 

maintenance of opinions 

Habitat creation and maintenance, 

climate regulative services 
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Figure 1 shows the evolution of the ES concept from the MA to the IPBES framework. By acknowledging 

contextuality to a more considerable extent than the MA, the IPBES framework more explicitly recognises 

complexities and a more comprehensive and pluralistic worldview. Díaz (et al., 2018) describe the 

conceptual development as follows: 

 

 
 
Figure 1: Conceptual development of the Millenium Ecosystem Assessment (MA) (2005) to Nature’s contributions 

to people in the Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) (2018) as drawn from 

Díaz (et al., 2018, Supplementary figure “S1”). 

 

In summary, the IPBES framework has recently made important advances in conceptualising nature’s 

benefits or contributions. Still, in this review, the MA framework and its focus on ES will predominantly 

inform the analysis because it is currently still dominant in the literature. 

2.2.2 Benefit basket 

Masterson (et al., 2019) highlight that people derive benefits from nature in different ways, which they 

collectively refer to as a ‘benefit basket’. According to this concept, ES benefits people in three ways: 

experience (the sense of joy or well-being created by ES), use (direct use and consumption of ES), and 

money (monetary gain through ES) (Table 3). Out of the three types of benefits, the authors believe that 

monetary gain is the most widely recognised category in studies from the Global South and developmental 

interventions. This is mainly due to a heavy emphasis on services that are easy to quantify, particularly in 

monetary terms. 

 
Table 3: Benefit basket (as drawn from Masterson et al., 2019), describing examples of benefit types divided into experience, 

use and money.  

Benefit type Experience Use Money 

Examples Recreation, aesthetics, 

spirituality, education 

Food, drinking water, 

firewood 

Goods, livestock, forestry 

 
While there is an alignment between the types of benefits in the benefit basket and the different types of 

NCPs, the benefit basket goes beyond identifying what benefits are derived from nature to understand better 
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how benefits are derived. Thus, the benefit basket concept represents a lens through which the connections 

between benefits and beneficiaries can be explored in more detail. These connections are situated within a 

more extensive framing of context-dependent feedbacks between ecosystems and people (as seen in Fig. 2), 

influencing both human well-being and biosphere stewardship at different scales. This framing allows for a 

closer examination of how different social groups may benefit in different ways from ecosystems, which is 

an important step towards better understanding the relationship between multidimensional inequality and 

ES. The benefit basket is, therefore, an important foundational concept in this review. 

    

 
 
Figure 2: Conceptual model illustrating the dynamic feedback between ecosystems and people as drawn from 

Masterson (et al., 2019, p. 4). Ecosystems (1) generate benefits that people experience, use, or monetise in 

different ways (2) in support of their well-being (3). This in turn influences the attitudes and values that people 

hold towards nature (4), which influences people’s actions, including the management of ecosystems and the 

benefits they generate (5). The benefit basket refers to a set or bundle of benefits that are derived from 

ecosystems through the mechanisms of experience, use or money (Masterson et al., 2018, p. 3). 

 

2.3 Inequality 

Inequality can take on many forms and has been recognised by both policy-makers and researchers as 

multidimensional (Hamann et al., 2018; ISSC, IDS, and UNESCO, 2016; Leach et al., 2018). However,  the 

majority of academic work, as well as international institutions, tend to focus on economic indicators, such 

as income and wealth inequality (Hamann et al., 2018). For example, the World Inequality Report (Chancel 

et al., 2022), similar to many other global reports, focuses on defining inequalities through an economic 

lens. Focusing on economic indicators only influences daily discourses, where "inequality" is often reduced 

to differences in economic income or wealth. Measures like socioeconomic status that rely on indicators 

such as income or wealth, education, and occupation (Oakes&Rossi, 2003; Psaki et al., 2014) risk covering 

up other important culturally-driven heterogeneities between subgroups, such as gender, class, and ethnicity 

(Daw et al., 2011). Consequently, the belief that economic interventions alone can address both social 

problems is reproduced, despite outcomes showing little or even opposite effects in real life (Leach, 2018).  

 

2.3.1 Widening of the lens 

SDG 10, “Reduced inequalities,” states that inequalities based on gender, age, disability, sexual orientation, 

class, ethnicity, and religion persist worldwide (UN, 2022b). Similarly, according to the UN/DESA (2015), 

inequality can be observed by looking at how opportunities for success arise from different levels of pre-
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conditions, such as gender, birthplace, or family background. Hence, attempts exist in the international arena 

to widen the lens of inequality even if not yet fully recognized by either academia or policy-makers. 

2.3.2 Policy initiatives and key publications 

2.3.2.1 The World Social Science Report 

One important scientific contribution to broadening the concept of inequality is the World Social Science 

Report (ISSC, IDS and UNESCO, 2016), which synthesizes insights from the social sciences and targets 

policymakers. In this review, the different categories of inequality defined by the World Social Science 

Report informed the lens through which inequalities were assessed in the literature. The authors distinguish 

between economic, political, social, cultural, environmental, and spatial inequalities (as seen in Table 4), 

hence providing new perspectives on how to address more multidimensional patterns of inequality - in 

contrast to other reports mainly focusing on economic inequality (e.g., the 2020 UNDESA report on 

inequality).  

 
Table 4: Inequalities as drawn from the World Social Science Report (ISSC, IDS and UNESCO, 2016), describing 

differences between economic, social, cultural, political, environmental, spatial and knowledge inequality. 

Economic inequality Refers to differences between levels of incomes, assets, wealth and capital, and living standards, 

including inequalities in employment 

Social inequality Refers to differences between social groups, such as classes, casts or age groups. Further, it also 

refers to differences occurring due to imbalances of social institutions, such as education, health, 

justice and social protection, affecting access to services between groups 

Cultural inequality Refers to discrimination based on gender, ethnic and racialized categorizations, religion, 

disability, and other group identities and is rooted in cultural justifications and historic practices 

Political inequality Refers to the capacity of groups to influence political decision-making processes and to benefit 

from those decisions 

Environmental inequality Refers to access to levels of environmental protection of, e.g., environemtnal hazards, access to 

natural resources and opportunities to benefit from their exploitation. Further, it also includes 

inequalities related to exposure to pollution and risks of natural hazards and disasters 

Spatial inequality  Refers to differences in economic activity, like centres and peripheries, between urban and rural 

areas, and between regions with more or less useful resources 

Knowledge inequality Refers to differences in sources and types of knowledge, as well as the consequences of these 

disparities 

 

2.4 Inequality and ecosystem services 

As previously mentioned, there has been an evolution in the conceptualisation of nature’s benefits from ES 

to NCPs, and from a more anthropocentric framing toward a more holistic understanding. The concept of 

the benefit basket simplifies some of the complexities of other ES framings, focusing on just three types of 

benefit: use, money, and experience. This framing allows more focus to be put on how people benefit from 

nature rather than what specific resource or ecological process they benefit from. The “how” becomes an 

important consideration when trying to understand the impact that inequalities might have on the 

relationship between people and nature, i.e., what is the impact of inequalities on how people in specific 

communities can derive benefits from nature?  

 

Given the multidimensional nature of inequality, different categories of inequality may influence how 

people derive benefits from nature in different ways. For example, whether or not someone can monetize 

an ES (like firewood or crop production) often depends on access to certain kinds of equipment and social 

networks, which may be significantly influenced by gender and income inequalities. Or, the experience of 

an ES like bird watching, may be determined by racial inequality that influences perceptions of what nature 

enthusiasts look like (Rutter et al., 2021; Finney., 2014). In other words, there is currently a gap in our 
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understanding of who benefits how from nature’s contributions to people. The question, therefore, becomes: 

how do different categories of inequalities influence the use, monetisation, and experience of ES? 

 

Improving our understanding of the relationship between inequalities and environmental change is one of 

the key challenges of the Anthropocene, with important implications for finding more sustainable and just 

future trajectories (Leach et al., 2018). This research gap reflects a more extensive lack of understanding 

about the impacts of inequalities on the biosphere and environmental change, more broadly - and especially 

at different spatial and temporal scales (Hamann et al., 2018). In this context, widening the inequality lens 

is essential for two reasons. First, to highlight the underlying social or cultural patterns that might prevent 

current efforts to reduce inequalities (Ghazoul et al., 2009; Calvet-Mir, 2015); and second, it illustrates the 

variation in how people of separate inequality categories experience ES, providing for a greater chance of 

targeting these issues. 

 

3 Theoretical framework 

The review applies two theoretical frameworks to answer the research questions. As mentioned, there is a 

need to differentiate between different categories when analysing societal inequality. Inspired by the World 

Social Science Report (2016) and Sustainable Development Goals 5 and 10, the following categories have 

been used in this review (Table 5).  

 
Table 5: Inequality categories as inspired by ISSC, IDS and UNESCO (2016) and the Sustainable Development Goals 5 and 10. 

Inequality categories  Definition  Inspired by 

Economic inequality refers to inequalities in incomes, assets, wealth, capital, and 

living standards, including inequalities in employment 

(ISSC, IDS and UNESCO, 2016) 

Political inequality refers to inequalities in political influence (decision-makers) 

and matters of justice (e.g., rights). This category also includes 

cultural aspects of justice (e.g., patriarchal structures) 

(ISSC, IDS and UNESCO, 2016) 

Gender inequality refers to inequalities between genders Sustainable development goal 5 

(UN, 2022b)  

Race inequality refers to inequalities in treatment only depending on the colour 

of people's skin or origin 

Sustainable development goal 10 

(UN, 2022a) 

Health inequality refers to inequalities about access or demand of health-

promoting benefits and healthcare 

(ISSC, IDS and UNESCO, 2016) 

Disabilities inequality refers to inequalities in treatment only depending on physical 

or psychological limitations 

(ISSC, IDS and UNESCO, 2016) 

Education inequality refer to inequalities in educational-, and knowledge level (ISSC, IDS and UNESCO, 2016) 

Religion inequality refers to inequalities occurring in relation to people's right to 

express one's faith   

Sustainable development goal 10 

(UN, 2022a) 

Indigenous inequality refers to inequalities concerning indigenous rights and 

experiences 

ISSC, IDS and UNESCO (2016) 

Other (additional) 

inequality  

refers to inequalities in relation to other possible categories 

like age 

 

 

Second, the benefit basket concept by Masterson (et al., 2019) provides a lens of how different groups 

experience, use and monetise ecosystem services.  
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Figure 3: Conceptual model (“ORIGINAL”) illustrating the dynamic feedback between ecosystems and 

people, as suggested by Masterson (et al., 2019, p. 4). The adaptation (“ADAPTATION”) refers to examining 

the linkages of how particular inequality categories (inequality categories) experience, use, and monetise 

(benefit basket) from ecosystem services. 

4 Method 

4.1 Systematic mapping review 

There is a gap in knowledge about the linkages between multidimensional inequalities and ES. This thesis 

aims to contribute to improving our understanding of these linkages by applying a systematic mapping 

method, which aims to provide an overview of patterns and gaps existing in the current literature. According 

to James (et al., 2016, p. 3) the systematic mapping method “collates, describes and catalogues available 

evidence (e.g., primary, secondary, quantitative or qualitative) relating to a topic of interest”. Further, it 

should be emphasised that this method does not require an extensive evaluation of evidence (as usually 

performed by a systematic review) but instead provides an overview of current literature on a topic (ibid.).  

4.2 Review overview 

The aim is to map the literature that explores different categories of inequality in relation to ES and gain a 

better understanding of the linkages between multidimensional inequality and nature’s benefits. Hamann (et 

al., 2018) provided the overall inspiration for the review design by giving ideas on how to study inequality 

in relation to the biosphere. Beyond this initial inspiration, Table 6 outlines other references that played an 

important role in influencing different phases of the review. As described in Table 6, the review followed a 

three-step process: steps one and two provided the contextual background, and step three focused on 

answering the research questions. 
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Table 6: Review overview describing the three-step structure of the review. The steps consist of (1) article 

characteristics and spatial analysis, (2) ES analysis as conceptually drawn from MA (2005) and (3) the benefit basket 

(as drawn from Masterson et al., 2019) and inequality categories (as inspired by ISSC, IDS and UNESCO, 2016) 

analysis. 

Step Theoretical (conceptual) starting points 

for conducting the analysis 

Starting point reference Focus 

1 
Article characteristics 

Spatial analysis 

Biggs (et al., 2022), James (et al., 

2016)  

Contextual background 

2 
Ecosystem services Millennium Ecosystem Assessment 

(2005) 

3 

Benefit basket Masterson et al. (2019)  RQ1 + RQ2 

Inequality categories ISSC, IDS and UNESCO (2016) 

 

As seen in Table 6, the review follows a three-step process. Steps one and two provided the contextual 

background, and step three focused on answering the research questions.  

4.3 Review process 

4.3.1 Study selection 

The selection of studies to be reviewed was conducted in four stages and is described in Figure 4. 

 

 
 
Figure 4: Flow chart of four-step selection of sample. The first selection was conducted in Web of Science in March 

2022 resulting in 154 hits. The second selection was filtered by date and document type, providing 134 hits. The 

third selection was titles and abstracts screening, resulting in 106 articles, followed by the fourth full-text screening 

providing the final sample of 57 articles. 

 

The initial search was conducted in Web of Science in March 2022 by using the search string ("ecosystem 

service" OR "nature's contributions to people") AND (inequalit* OR equalit* OR inequit* OR equit*). In 

the search string, both (in)equality and (in)equity were included as they are often used synonymously despite 
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important differences in the definitions of these terms. According to Hamann (et al., 2018), inequality refers 

to a neutral difference in the distribution of resources, whereas inequity is a more normative concept that 

evokes notions of injustice. However, despite including both broad search terms, the result ended up with 

154 hits.  

 

Second selection: date and document type  
In the second selection step, the result was filtered by the date limited by the year of the MA (2005) 

publication to the date of the search (2005-01-01 to 2022-03-01) and document type (peer-reviewed 

articles). The filtering resulted in 134 articles exported to Covidence for further screening. Covidence (2022) 

is software that facilitates systematic review management.  

 

Third selection: title and abstract   

In the third selection step, titles and abstracts were screened manually. This resulted in 106 articles. 

Inclusion was based on whether or not there was an indication that the study explored some type of social 

inequality in relation to ES.  

 

Fourth selection: full-text review  

In the fourth selection step, the full articles were screened manually. The inclusion criterion was based on 

explicit statements about social inequality in relation to specifically described ES. Further, only empirical 

studies and case studies were considered for the subsequent analysis, excluding reviews, conceptual 

developments, and scenario studies. However, due to the study's limited scope, five reviews were manually 

selected due to their relevance and particularity in highlighting new perspectives on inequality. The final 

sample consisted of 57 articles, and the complete list of review references can be found in Appendix A4.  

4.3.2 Article analysis 

Articles that made it into the final selection were read in detail and analysed using the coding scheme 

described in Table 7. While Covidence allows for easy screening of articles and determining relevance, it is 

less useful for coding selected studies. The coding and analysis were therefore done using Microsoft Excel. 

 

In step 1, Article categories aim to map and describe the general context of the articles, such as the research 

approach and usage of ES vocabulary. The definition of the research approach (empirical, theoretical, and 

participatory) was inspired by Biggs (et al., 2022). Inequality mentioned aims to provide an overview of 

how authors frame problems related to inequality. This section distinguishes between background/data 

findings and theme, demonstrating the extent to which the discussion of inequality is present in the article. 

Vocabulary aims to get an overall picture of the authors' theoretical starting point when discussing ES and 

which concept vocabulary (MA or IPBES) was considered. The purpose is to understand how the ecosystem 

concept development is present in the articles. Further, scale, geographic spread and landscape 

characteristics were analysed. As for scale and geographic spread, it “causes us to investigate the production 

of processes that shift power from actors and institutions at one scale, to those at another – and how just or 

unjust this shifting of control over economies and people might be” (ISSC, IDS, and UNESCO, 2016). As 

for landscape characteristics, Fincher states that locating places and scales can be a powerful tool in 

analyzing inequalities, as the site might indicate variations in lifestyle, wealth, and a sense of ‘place’ (ibid.). 

 

In step 2, the section on ecosystem services examines what type of ES (provisioning, regulating, cultural, 

or supporting) appeared in the studies. The aim is to understand the linkages between certain inequalities 

and ES. 

 

In step 3, the aim and purpose were to define linkages between the benefit basket and the inequality 

categories (as seen in Table 5) by looking at how inequality categories derive benefits in terms of experience, 

use, and monetization from ES. A complete table of linkages is provided in Appendix A2. 
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Table 7: Three-step structure of articles divided into sections, content categories and coding definition.   

Step Sections Content categories Coding definition 

1 

Article 

characteristics 

Title, author, journal, research 

approach, inequality 

mentioned, ecosystem service 

vocabulary 

Title, author, journal 

Research approach: empirical or empirical with participatory 

elements (as drawn from Biggs et al., 2022) 

Inequality mentioned: discussion of inequality appeared in 

results or constituted the theme of the article 

Vocabulary: ES (MA) or the NCP (IPBES) vocabulary 

Scale and 

geographic 

spread 

Local, regional, national, global Local: studies conducted in one specific local area (Biggs et al., 

2022) 

Regional: studies performed at the province/state level (ibid.) 

National: studies performed on a national level (ibid.) 

Global: studies performed on multiple sites or countries 

worldwide (ibid.) 

Geographic spread: the geographic spread study sites 

Landscape 

characteristics 

Rural, urban, rural and urban 

protected areas 

Rural: studies conducted in rural areas 

Urban: studies conducted in urban areas 

Rural and urban: studies conducted in both rural and urban 

areas 

Protected areas: studies conducted in areas protected by law (as 

drawn from ICUN, 2008) 

2 
Ecosystem 

services  

Provisioning, regulating, 

cultural, supporting 

According to Table 1  
 

3 

Benefit basket Experience, use, money Experience: mentions of experience in or of nature (as drawn 

from Masterson et al., 2019) 

Use: mentions of direct use and consumption of services (ibid.) 

Money: mentions of monetization of services (ibid.) 

Inequality 

categories 

Economic, political, gender, 

ethnicity or race, health, 

disabilities, education, religion, 

indigenous, other 

According to Table 5 

 

Coding 
The studies were analysed to determine which ES and benefit types had been assessed or explored and 

which inequality categories had been found to influence how people benefitted from nature. The coding was 

mainly conducted using nominal numbers (1=category mentioned in the article, 0=not mentioned, 

2=mentioned across several categories, e.g., transnational studies including several countries). For the 

spatial analysis, articles that mention multiple countries (2 or more) were counted per country. For example, 

if one article mentioned both India and Thailand as study sites, this counted as two data points. 

 

The coding of full texts was conducted in two rounds. The first round consisted of extracting all data from 

full-text reviews. The second round consisted of coding control, deleting articles and categories if not 

relevant, and bundling specific findings (e.g., wild fish, wild food, fishing → food) to make the analysis 

easier. The complete Excel sheet of data extraction is available in Appendix A3.  

 
First, he coding only considered explicit statements, rather than allowing for interpretations or “reading 

between the lines”. Thus, articles discussing general terms, e.g., “environmental benefits” or similar, were 

excluded if they did not explicitly mention specific ES or NCPs. Similarly, articles considering ES without 

explicitly stating any specific social impacts (e.g., “poverty”) were excluded. Only indications of increased 
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or lasting inequality have been coded for the inequality categories and benefit basket, leaving out mentions 

of indifferences. Although this may involve a risk of missing specific insights, consideration was given to 

maintaining consistency and transparency. Second, the review did not consider temporal differences. As a 

result, the review includes articles that explore both “snapshots” of specific events (e.g., the effect of the oil 

spill and Covid-19 on Brazilian coasts) (Magalhaes et al., 2021) and long-term evaluations (e.g., the effect 

of 20-year carbon programs in China) (as seen in Ren et al., 2020).  

5 Results 

5.1 Article characteristics 

5.1.1 Journals 

A useful indicator is to look at the journal in which an article was published, as it provides a contextual 

starting point. Journals with an ecological-, economic-, social- and policy emphasis are commonly 

occurring. The most frequent were ‘Ecology&Society’ and ‘Ecosystem Services’ (n=6, 10% respectively), 

followed by Ecological Economic (n=3, 5%). Most journals have a strong ecological emphasis, indicating 

that discussions about inequalities might rise from an ecological perspective rather than considering social 

aspects as the primary focus. Further, the economic focus seen in the results may confirm the popularity of 

payment for ES programs (PES) or that inequality, in general, is mainly referred to as economic 

inequalities.     

5.1.2 Research approaches  

The results show that almost half of the articles (n=28, 48%) included participatory elements such as 

interviews, surveys, and workshops. This indicates that empirical research on ES and inequality seems to 

have a relatively strong interest in capturing social realities. As for workshops, they also show a willingness 

to examine study learning processes and relate policy development to local communities.    

5.1.3 Vocabulary and inequality appearance 

Results show that every article in the final sample used the vocabulary connected to Millenium Ecosystem 

Assessment (2005), indicating that the NCP concept is not yet fully established among researchers. Further, 

as for inequality appearance, results show an almost even spread between being mentioned in study data 

findings (n=24, 42%) and being regarded as the article's main theme (n=33, 58%). No specific pattern 

regarding connection to some spatial regions or other categories was found.   

5.1.4 Geographic spread 

As seen in Figure 5, a wide geographical spread of studies can be seen, indicating that inequality matters as 

a global concern rather than only in the Global South. A detailed figure of all results of spatial analysis 

findings can be found in Appendix A1.   
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Figure 5: Analysis of the geographical spread of study sites occurring in articles concerning ecosystems and 

inequality. The results show a large emphasis on the United States (n=10), followed by Canada (n=5) and China 

(n=4). Despite this concentration, results also showed a great variety of study sites. 

 

As seen in Figure 5, the global spatial spreads of study areas were concentrated in the United States (n=10), 

followed by Canada (n=5) and China (n=4). As for studies conducted in the United States, the overarching 

themes concerned inequalities in urban green spaces (UGS) (n=7, 70%) and recreational hunting (n=3, 

30%). As for the benefit basket categories, Use was considerably more common (n=9, 90%), reflecting most 

studies about inequalities concerning ES use on a global scale. Most articles in the 26 United States (n=6, 

60%) are concerned with socio-economic inequalities related to UGS, including economic- and political 

inequality categories. Race was frequently mentioned in these articles (n=5), however, not as a separate 

point but as a part of the socioeconomic bundle analysis. Studies conducted in Canada were thematically 

more spread, including issues regarding the political agency of traditional groups and local communities 

(n=3, 60%), distribution of USG benefits (n=1, 20%) and unique set of benefits related to hinterlands (n=1, 

20%). As for inequality patterns, findings appear to be spread with a concentration of economic (n=3, 60%) 

and political (n=3, 60%) inequalities. As for the benefit basket, in similarity to the United States, Use was 

seen in all articles (n=5, 100%), whereas Experience and Money were underrepresented (n=2, 40% 

respectively n=1, 20%). Studies conducted in China mainly focused on a variation of PES programs (n=3, 

75%). The other study focused on hinterlands (n=1, 25%). Similar to both United States and Canada, 

economic (n=3, 75%) and political (n=3, 75%) inequalities were most frequently seen, reflecting the overall 

results' patterns. As for the benefit basket, the emphasis on PES programs naturally resulted in a majority 

of Money (n=3, 75%) being mentioned. In contrast to the United States and Canada, only one article is about 

Use, and hardly any of these studies in these three countries mentioned experience.  

5.1.5 Scale 

Figure 6 shows on which scale the studies in the articles were performed.  
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Figure 6: Analysis of scale. The results show a large emphasis on case studies taking place at the regional level 

(n=44, 75%). 

 

Results show a clear majority of the studies being conducted on a regional level (n=44, 75%), indicating a 

focus on rather large study areas. This may suggest that studies often look at a more prominent geographical 

location to calculate a larger number of benefits rather than looking at one single service. Furthermore, 

several articles compared the benefits of one site with another, and ecosystem flows between areas were 

also considered. In addition, studies concerning protected areas accounted for 32% (n=19), indicating social 

inequalities in areas with established ecological protection. 

5.1.6 Landscape characteristics 

Figure 7 shows the results of what landscape characteristics occurred in the articles.  

 

 
Figure 7: Analysis of landscape characteristics. The results show a major focus on rural studies (n=42) 

 

Studies that have taken place on rural sites were overrepresented (n=42, 72%). Out of this result, particularly 

prominent were studies dealing with some type of payment for ecosystem service program (PES) (n=15, 

35%). Furthermore, most of the rural studies were conducted in Global South areas (n=38, 90%). A majority 

of rural studies concerning use (n=28, 66%), where the change in land use due to climate change (e.g., 

Pritchard et al., 2019; Grantham et al., 2020; Galbraith et al., 2017), resulting in lower stocks of essential 

services like wild food or drinking water. The decrease in land and stock was consequently affected by 

cultural norms (e.g., gender as seen in Grantham et a., 2020) and low political influence affecting decisions 

in terms of commercial activities like ecotourism (Wood et al., 2013), leading to amplifying restrictions. 

Finally, despite the clear link between rural study sites and PES, there is no link between use and PES in 

rural study sites (n=4).  
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5.2 Ecosystem services 

Figure 8 shows the results of the type of ES appearing in the articles based on the MA (2005) framework.  

 

 
Figure 8: Analysis of ecosystem services (as described in MA, 2005). The results show an even spread between 

provisioning (n=44) and regulating services (n=46), while cultural services (n=29) were not as frequently mentioned 

(n=30). 

 

The results show an even distribution between provisioning (n=45) and regulating services (n=47). 

Frequently appearing services include drinking water, crops, wild food, and wood, indicating services of 

essential needs to people. As for regulating services, they were most frequently mentioned in relation to 

carbon-related benefits and soil. However, there is an under-representation in cultural services (n=30). 

Interestingly, one article only analysed the cultural benefits as a stand-alone category and was mostly 

bundled with provisioning and regulating services (n=23, 76%). This may indicate a difficulty in quantifying 

cultural services in relation to inequality. 

5.3 Benefit basket  

The frequency of occurrence of different benefit types in the articles is shown in Figure 9. 

 

 
Figure 9: Analysis of the benefit basket (as drawn by Masterson et al., 2019). The use category was most apparent 

(n=42), followed by money (n=31). Experience had the lowest frequency (n=18). 

 

The most common benefit type was use, appearing in 72% (n=42) of the articles. Many articles that 

concernes use describe some kind of change in use caused by inequality, where the most common theme 
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was political suppression or environmental degradation leading to restrictions on traditional provisioning 

services like drinking water and wild foods (as seen in, e.g., Bebbington et al., 2013; Dawson et al., 2017; 

Mandle et al., 2015). Another common theme was physical access to benefits of urban green spaces such as 

cooling. 

Several articles analyse the impact of PES programs, describing difficulties related to economic inefficiency 

or high opportunity costs (as seen in several, e.g., Ngyen et al., 2022; Rendon et al., 2016; Corbera et al., 

2007) and decreases in political agency (e.g. self-determination over their land as seen in Rendon et al., 

2016). Further articles mention difficulties related to land-use change due to commercial activities like 

commercialised agriculture, ecotourism or climate change. Money appeared in 53% (n=31) of the articles, 

describing a close link between monetisation and ES.  

 

The least frequent benefit type was experience, only appearing in 31% (n=18) of the articles. In similarity 

to cultural services, experience was only considered a single-focus matter in one article, where the authors 

described the social and psychological benefits of being able to visit a local lake in Finland (Veirikko et al., 

2019). Most commonly, barriers to visiting nature were described as caused by climate change (e.g., Roche 

et al., 2021; Grantham et al., 2020), change in land use due to commercialisation (e.g., Islam et al., 2020), 

and the socioeconomic status of UGS (e.g., Fisher et al., 2021). Further, experiences also seem to be closely 

intertwined with money and use, including details about tourist activities such as commercial recreation 

(e.g. guiding or hunting, as seen in, e.g., Morea, 2021; Roche et al., 2021). 

5.4 Inequality categories  

Figure 10 presents the frequency of inequality categories explored in the studies screened. An emphasis on 

economic and political inequalities can be seen from these results.  

 

 
Figure 10: Analysis of the inequality categories (as inspired by the World Social Science Report (ISSC, IDS and 

UNESCO, 2016). Results show a clear emphasis on political (n=47) and economic (n=47) inequalities, while race 

(n=6), religion (n=2), and disabilities (n=1) are underrepresented. 

 

The results reveal a heavy emphasis on political and economic (n=47 respectively) inequalities. Further, 

these two categories also appear together in 81% of the articles (n=37). Race (n=6) was not analysed as to 

its category and instead was bundled together with political (n=6)-, economic (n=6)- and education (n=4) 

inequality. An interesting finding is that all articles concerning race were conducted in North America 

(United Stated n=5) and Canada (n=1). Similarly, education (n=13) was bundled with economic (n=13) and 

political (n=13) inequalities. Inequalities in education describe a range of matters concerning knowledge. 

In urban settings, the level of formal education is related to access to UGS. 
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In contrast, a lack of practical knowledge, such as language skills, in rural settings seems to amplify 

inequality. Health (n=12) was most commonly seen in articles about UGS (n=5, 40%), describing unequal 

opportunities for people to access benefits like, e.g., cooling vegetation (as seen in, e.g., Ghorbani et al., 

2022; Jenerette et al., 2011) or nature recreation (Veirikko et al., 2019) due to economic and political 

inequalities. Other findings include the importance of health (physical ability) in families to participate in 

PES programs successfully (Yang et al., 2020) and the importance of community engagement for an 

increased sense of well-being, specifically in low-income areas (Retallack et al., 2014; Davids et al., 2021)). 

Further, no article mentioned access to health care as a separate inequality factor but bundled health with 

economic and political (as seen in, e.g., education and race). Gender inequality was only analysed in one 

article as a separate matter and was otherwise bundled with economic (n=9) and political (n=8) inequalities. 

Gender inequalities seem closely linked to cultural aspects, as some articles describe an exclusion 

exclusively based on cultural gender roles (i.e. not based on physical strength or similar physical 

differences). This was highlighted through the inability of women to participate in political settings despite 

equal or better knowledge than men (as seen in Pearson et al., 2019), culturally set norms restricting women's 

ability to own land (as seen in Kariuki et al., 2018) and environmental degradation affecting mainly female 

activities (e.g., Grantham et al., 2020). Similar to gender inequality, cultural norms played a significant role 

by not allowing indigenous people to influence local decision-making. Neither inequalities based on religion 

(n=2) nor disabilities (n=1) were especially apparent among the studies as own categories but instead 

functioned as dimensions of political exclusion, like discrimination or low access to specific areas (as seen 

in, e.g., Bebbington et al., 2013; Wood et al., 2013). The ‘other’ category mainly concerned age-based 

inequality but also included perceived safety (to access nature) and migrant status as drivers of inequality. 

As for age, almost all inequalities related to PES programs, as age impacted the family structure in terms of 

authority, knowledge, and technological- and physical skills.     

5.5 Benefit basket and inequality categories linkages  

The following figure (Figure 11) presents the linkages (frequency of co-occurrence) between the different 

types of benefit types, benefit basket and inequality categories. The full table of articles is available in 

Appendix A5. 

 

 
Figure 11: Linkages (frequency of co-occurrence) between benefit basket and inequality categories. Results show a 

large emphasis on the linkages between political inequalities in relation to use (n=55) and money (n=39). Further, an 

underrepresentation of racial, religious and disability inequalities in relation to experience, use and money were seen. 

 

As seen in previous results, political inequalities were most frequent, especially in relation to use (n=55) 
and money (n=39). Inequalities based on religion and disabilities were the least common across all benefit 

types.   
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6 Discussion and conceptualisation 

6.1 Linkages between inequality categories and ecosystem 
benefit types  

The systematic mapping review of the literature revealed four key findings: 

 

1. Political and economic inequalities are most commonly linked to all types of benefits in the benefit 

basket.  Links between political inequality and the use of ES are particularly common. 

2. Inequalities based on religion, disabilities, and race are underrepresented in the papers analyzed, both 

in terms of their overall occurrence and in terms of individual linkages to benefit types. 

3. The benefit type of experience is the least frequently explored part of the benefit basket, both in terms 

of overall occurrence and in terms of individual linkages to inequality categories. 

4. Complexities of access and distribution appear simultaneously on several societal levels and influence 

whether and how people derive benefits from ecosystems. 

 

Political- and economic inequalities are most commonly linked to all types of benefits in the benefit 

basket. Links between political inequality and the use of ES are particularly common. 

 

The findings suggest that there is a keen focus among researchers on economic and political inequalities as 

they relate to ES. A large proportion of the studies that assessed economic or political inequalities fall under 

the category of articles that deal with PES (economic n=16, 20%, political n=17, 21%). Here, reference is 

usually made to provisioning and regulating services, mainly due to the relative ease of quantifying these 

services. Echoing previous findings (e.g. Björner et al., 2016), the studies assessed here highlight that PES 

programs can result in a low sense of political agency for some stakeholders. This is mainly seen in 

landowners not experiencing control of their land (e.g., Ren et al., 2020) and high participatory barriers like 

lack of market demands for certain land types (Rendon et al., 2016) or high opportunity costs (as seen in 

several, e.g., Ngyen et al., 2022; Rendon et al., 2016; Corbera et al., 2007). Other exclusions include low 

levels of education or skills, which create obstacles to entering PES programs or ecotourism initiatives (e.g., 

Roche et al., 2021; Kelly et al., 2016), as well as issues regarding payment not adapting timely to seasonal 

harvest (Randrianarison et al., 2017). In addition, the exclusion of women due to cultural gender structures 

is amplified in specific contexts where women are not allowed to own land and can therefore not participate 

in programs meant to monetize ES (Kariuki et al., 2018). This shows that certain culturally- and 

economically based pre-conditions are required to enter poverty alleviation initiatives such as PES 

programs. Finally, essential provisioning services seem particularly important to rural settings. Therefore, 

an important matter is to become more specific on how PES implementation affects direct use for these 

communities to target inequalities.  

 
The example of ecotourism further highlights the complexities that exist: not only are different kinds of 

benefits involved – i.e. the experience of ES as a tourist and the monetisation of nature’s benefits for the 

ecotourism entrepreneur –, but there are also multiple categories of inequalities that may play a role, such 

as economic inequalities that influence who can and cannot afford to be a tourist, while education, gender, 

or political inequalities influence who can become an ecotourism entrepreneur (Whitelaw, 2014). In 

addition, restricting access to an area for ecotourism purposes may reduce the use of ES for community 

members not involved in the ecotourism initiative, further exacerbating existing economic and political 

inequalities (Holmes et al., 2016). Trade-offs between different benefit basket categories (e.g. money vs 

use) and between different inequality categories across various stakeholders (e.g. tourism revenue may 

decrease income inequalities but increase gender inequalities) are therefore possible and must be carefully 

considered. This also highlights the complexities between groups of other interests and would need to be 

further examined as most ecotourism articles analyse situations from a local community or landowner 

perspective rather than a visitor. 

 

The link most frequently explored in the reviewed articles was that of political inequality and the use of 

nature’s benefits. In many cases, this connection reflects inequalities arising from ownership of natural 
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resources. For instance, expanding private ownership forces people to move from private land, resulting in 

the loss of use benefits (e.g., Bebbington, 2013; Morea, 2021). In addition, several articles mention the loss 

of use benefits as part of more extensive land- or resource conflicts, leading to uneven access to resources 

like water for vulnerable groups such as non-landowners, women and poor people (Ojha et al., 2020). Other 

political inequalities lead to decisions that result in land-use changes where one example is how small-scale 

farmers are overridden by commercial agriculture, which excludes people from benefits such as direct use 

or the possibility of monetizing (Malinga et al., 2018).   

 
Religious, disability and racial inequalities are underrepresented in the overall results for individual 

linkages to inequality categories and overall patterns. 

 
The impact of inequalities based on religion is only explored in two studies under review. These studies 

found that religious inequalities are the partial reason for political exclusions, leading to less access to 

ecosystem benefits (Adekola, 2012; Islam et al., 2020). Furthermore, no articles examined religion's impact 

on its matter, as it was instead discussed as a part of socioeconomic (as seen in UGS) and indigenous 

contexts. The absence of studies that analyse religious inequalities is surprising, given the importance of 

sacred natural sites that constitute an essential part of many communities around the globe, providing both 

provisionings, regulating, and cultural services (Ma et al., 2022; Rahmonov et al., 2021).  

 

Similarly, only one article talked about the issue of disability, focusing on how immobility decreased access 

to urban green space benefits (Clements et al., 2021). According to the UN, 80 per cent of the 1 billion 

people with disabilities live in developing countries, and one in ten children has some type of disability 

(UN, 2022b). The number of studies that assess the impact of disabilities in terms of benefits derived from 

nature, therefore, does not reflect the prevalence of this inequality in real life. Further studies in this area 

will be crucial to help communities implement interventions that provide access to ecosystem benefits in a 

more equitable way particularly in the face of climate change and the need for adaptation measures that 

consider all members of society (Bell et al., 2019).  

 

Finally, the findings indicate that racial inequalities in relation to ES tend to be assessed as part of a broader 

set of “socio-economic inequalities” driven mainly by income, without determining the role of race per se. 

Previous studies show that race often determines access to natural spaces, particularly green spaces in cities 

(Venter et al., 2020; Watkins & Gerrish, 2018). However, this review shows a lack of addressing how 

ethnicity specifically plays a role in deriving benefits from nature, which will demand separation of race 

from the vague set of “socio-economic inequalities” in future studies. Given the large part that racial 

affiliation plays in inequality in society (Reskin, 2012), there is good reason to keep exploring its impact on 

people's relationships with nature.  

 

The benefit basket category experiences are underrepresented for individual linkages to inequality 

categories and overall patterns. 

 

Compared to the use or monetisation of nature’s benefits, results show that the experience of benefits seems 

less often assessed in relation to different kinds of inequalities. This is because the experience of nature’s 

benefits aligns closely with examples of cultural services (as seen in Table 3). Furthermore, despite some 
brief mentions of nature experience, articles pay little attention to how they relate to inequality (as seen in 

Hobod et al., 2019). This imbalance mirrors the relative historical scarcity of studies that assess cultural ES, 

as opposed to provisioning or regulating services, in the broader ES literature (Chan et al. 2012a; Olander 

et al. 2018).   

 

A crucial factor for the under-representation of cultural services may be the difficulty of quantification. In 

contrast to the development of globally comprehensive calculations of the value of provisioning and 

regulating ES (e.g. Costanza et al., 2014, Chaplin-Cramer et al., 2019), intangible services have proven 
more challenging to measure. However, cultural services have received increasing attention as studies have 

highlighted the importance of including cultural benefits (Chan et al., 2012b; Daniel, 2012). In particular, 
the IPBES assessment (2019) contributes a new understanding by focusing on NCPs, which represents a 

reframing of ES that emphasises context and non-material values more. This expanded understanding has 

resulted in acknowledging multiple lenses on “value”. Similarly, other recent contributions suggest that 

various values should be considered a foundational part of the valuation processes of intangible services 
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(Jacobs et al., 2016; Small et al., 2017). In this context, “experience” might be another way to express 

intangible value.  

 

From the papers reviewed, studies that explore experiences of and in nature assessed the impact of change. 

Some examples include, as previously mentioned, climate change causing disruptions in cultural patterns 

(Grantham et al., 2020) or changes in land use due to commercial recreation (Wood et al., 2013), where 

experiences of nature become physically limited. Another example includes access to USG, as it could be 

concidered the only relationship to urban residents. Therefore, recreation experiences become essential, as 

they contribute to mental well-being (Fischer et al., 2021). Thus, planning and political decisions become 

of large importance to those who can enjoy nature experiences in terms of accessibility.  

 
Complexities of access and distribution appear simultaneously on several societal levels. 

 

The benefit basket shows that obstacles in terms of access to nature’s benefits might co-occur at different 

levels or scales within a system. In the case of urban green spaces, for example, high-level policy decisions 
determine the distribution of green spaces in cities. Due to lack of knowledge, disregard for teleconnections, 

and viewing ES as something voluntarily prioritised in case of "economic opportunity", such decisions may 

enhance green space access in already wealthy neighbourhoods or lead to gentrification of low-income areas 

reinforcing existing inequalities (Keeler et al. 2019). In contrast to these high-level planning outcomes that 

impact whole neighbourhoods, inequalities that influence access to nature’s benefits can also play out at the 

individual level. People with vulnerabilities face various difficulties, such as physical challenges (Clements 

et al., 2021), safety risks (especially among women) (Fischer et al., 2021), falling under a non-favourable 

status like city dwellers (ibid.) or migrant status (McDermott et al., 2016) may lead to accessing only 

degraded urban areas and getting fewer opportunities for political influence (as seen across several results). 

The results show that these inequalities prevent people from experiencing and using nature’s benefits in 

various ways. The review, therefore, suggests a disconnect between city-level planning and the individual 

urban resident, which may increase inequalities. Analysing how inequalities are expressed at different levels 

of society allows for identifying barriers that affect how people benefit from ES, aligning with previous 

suggestions (Liotta et al., 2020). 

6.2 Limitations and future research 

 

The approach followed for this review has several limitations. First, due to the constrained time and scope 

of the study, a relatively limited search string was used in terms of the number of words included. This 

meant that despite the broad nature of the terms “inequality”, “equality”, “inequity”, and “equity”, the search 

resulted in only ~150articles. This restriction may have led to excluding other relevant articles that address 

the same issues but use a broader framing, such as “well-being” or “justice”. Moreover, the strict focus on 

ES vocabulary excluded studies that discuss the interaction between nature and people in other terms (e.g. 

“environment”, “nature’s benefits”, or “disservices”). Thus, it may be fruitful to consider an expansion of 

the search string and scope for future studies.   

 

The benefit basket concept aims to extend the lens of how people derive benefits from nature. However, 

due to the relative vagueness of the concept and lack of robust testing of the theory, there is a risk of missing 

details and nuance in how people benefit from nature. For example, a distinction between intentional and 

unintentional experience was found in the studies reviewed. Intentional experience is purpose-driven, 

conscious, and builds on previous experience (e.g., collecting firewood). However, the action may also be 

unconscious, as people might not yet be aware of their experienced benefit. For example, a person visiting 

UGS for recreational purposes might unconsciously experience mental health benefits. It might be useful to 

consider experience benefits that people might not yet be aware of. 

 

Similarly, the benefit basket concept tends to consider only the direct use of ES (e.g. drinking water, 

firewood, wild food etc.). The results show that the concept might benefit from considering regulating 

services more explicitly as part of the use benefit type, as they are an important part of, for example, UGS 

planning. This is seen among several authors who mentions benefits related to carbon storage for clean air 

(e.g., Nyelele et al., 2020; Fischer et al., 2021). Considering use more broadly would also add the dimension 

of teleconnections (large-scale climate links occurring between non-contiguous geographic areas) required 
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to assess larger spatial areas beyond the regional level. As for money, it would be useful to consider how 

best to incorporate non-monetary exchanges such as trade (as seen in Hobod et al., 2019), which are a crucial 

part of life in many marginalized communities. For a concept like the benefit basket, on the one hand, fluid, 

less defined boundaries allow for a more holistic perspective. Still, on the other hand, it might not be specific 

enough to understand the more profound implications of inequality.  

 

In terms of the inequality categories used, the prevalence of studies that assess economic and political 

disparities may, in part, be due to the relatively broad definition of those categories. This raises questions 

about the usefulness of those categories, especially considering “making the invisible visible”, as additional 

nuances may be hidden within these broad categories that merit examination. A related issue was that the 

coding scheme was sometimes unable to catch important nuances of inequality. This was especially 

pertinent in articles describing several cases conducted in the same study sites but resulted in incoherent 

results (as seen in, e.g., Corbera et al., 2007; Everard et al., 2021). Another example was when different 

approaches to inequality were considered from different perspectives (e.g., amplifying or mitigating 

inequality). Future attempts at coding for inequalities could be more specific and consider a further 

specification of the benefit basket, e.g., if the monetary aspect regards subsidies, income, trade, or any other 

dimension. The option of distinguishing between types of monetary gains in each separate case study (e.g., 

distinguishing between subsidies and selling) could be of value. Another option would be to decide on one 

specific inequality approach (e.g., distinguishing between amplified or mitigated inequality).    

 

The diverse geographical spread shows that inequality in ES should be considered a global issue rather than 

being regarded as a matter of the Global South. As rural and regional studies were dominant, the review 

revealed a gap in local, global (transnational), and urban studies. These settings may, therefore, be a 

potential starting point for future studies. 

 

Finally, several articles mention successful interventions for decreasing social inequalities in relation to ES. 

Some important factors include increased community engagement (Davids et al., 2021; Goule et al., 2020), 

extended political inclusion of stakeholders in monetization-based programs (Retallack et al., 2014), and 

striving toward multi-objective goals (Benra et al., 2022). As this review aims to map the gaps in research 

on inequalities and ES, a complementary mapping of success factors for achieving both a reduction in 

inequalities (SDGs 5 and 10) and safeguarding of nature’s benefits (SDGs 14 and 15) could be rewarding 

for future policy-making.  

7 Conclusion 

This systematic mapping review aimed to explain the patterns and linkages between multidimensional 

inequality and ES by analyzing a selection of scientific articles. There was a clear focus on political and 

economic inequalities, especially concerning using ES. By using the lens of the benefit basket in 

combination with several inequality categories, results suggest a wide variety of impacts on different levels 

of society by different categories of inequality regarding how people experience, use, and monetize nature. 

Furthermore, the results also pointed to a lack of studies focusing on the experience of nature as a benefit 

and showed clear examples of how complex the linkages between inequalities and ES are in reality. Thus, 

this review underscores that a more specific, careful, and nuanced approach is needed when discussing 

inequalities and how they affect ES.  

 

To reach higher equality and equity, it becomes vital to differentiate how knowledge is produced and 

applied. The review revealed unintended consequences in high-level planning processes that risk amplifying 

inequalities and hinder progress towards sustainable futures. The need to fill the knowledge gaps about how 

people experience, use and monetize ES remains. Therefore, further assessments of services are still 

important for academia, especially for the more intangible services. In addition, with increasing risks of 

climate change, population growth, and urbanization, inequalities should be treated explicitly and as an 

essential part of future ES research. Moving even further into the Anthropocene, attention to those people 

most affected by its consequences will be more critical than ever. Recognizing pluralistic perspectives of 

social and environmental aspects will be crucial in both improving existing programs and shaping future 

policymaking targeting multidimensional inequalities. 
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10 Appendix 

10.1 A1) Spatial and study site frequency 

A complete web-based version of the coding can be found here. 

 

Global 

 

 

  

General Scale Landscape

Document ID Title Authors Year Local Regional National Global Area Urban Rural Both None Protected areas
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10 Disaggregating ecosystem service values and priorities by wealth, age, and educationLau et al 2018 1 Kenya, Madagascar, Seychelles,Tanzania1

11 Sea otters, social justice, and ecosystem-service perceptions in Clayoquot Sound, CanadaLevine et al 2017 1 Canada 1 1

13 Integrating Participatory Methods and Remote Sensing to Enhance Understanding of Ecosystem Service Dynamics Across ScalesHobod et al 2019 1 Ethiopia 1

14 Ecosystem service bundles in global hinterlandsHaberman et al 2019 1 Canada, China, Germany, Singapore, India, USA, France1

15 Environmental incomes sustained as provisioning ecosystem service availability declines along a woodland resource gradient in ZimbabwePritchard et al 2019 1 Zimbabwe 1

16 Flow and rent-based opportunity costs of water ecosystem service provision in a complex farming systemRendon et al 2016 1 Honduras 1

17 On the other side of the ditch: exploring contrasting ecosystem service coproduction between smallholder and commercial agricultureMalinga et al 2018 1 South Africa 1

21 Exploring Institutional Factors Influencing Equity in Two Payments for Ecosystem Service SchemesKariuki et ak 2018 1 Kenya 1

23 Ecological wisdom: Reclaiming the cultural landscape of the Okanagan ValleySchwann, A 2018 1 Canada 1

24 Farming local outcomes of biodiversity concervation trhough ecosystem services: A case study from Ranomafana, MadagascarKari et al 2013 1 Madagascar 1 1

25 Inequality and ecosystem services: The value and social distribution of Niger Delta Wetlands servicesAdekola 2015 1 Niger 1

26 Inequality in ecosystem service delivery: socioeconomic gap in the public- private conservation networkVillamagna et al 2017 1 USA 1 1

27 The political dimensions of Payment for Ecosystem services (PES): Cascade or stairway?Hausknost et al 2017 1 Brasilien, Bolivia 1 1

31 Who loses? Tracking ecosystem service redistribution from road development and mitigation in the Peruvian AmazonMandle et al 2015 1 Peru 1

32 Socio-ecological and inequality in Bogota, Colombia's public urban forests and their ecosystem servicesEscobedo et al 2015 1 Colombia 1

33 Coastal Ecoystem services, social equity, and blue growth: A case study from South-Eastern BangladeshIslam et al 2020 1 Bangladesh 1

35 Social equity in governance of ecosystem services: synthesis from European treeline areasSarkki et al 2017 1 Finland, Scotland, Ukraine. Portugal, Spain, Bulgaria, Greece1 1

41 The equity of urban forest ecosystem services and benefits in the Bronx, NYNyelele et al 2020 1 USA 1

42 Is It Sustainable to Implement a Regional Payment for Ecosystem Service Programme for 10 Years? An Empirical Analysis From the Perspective of Household LivelihoodsYang et al 2020 1 China 1

45 What benefits do community forests provide, and to whom? A rapid assessment of ecosystem services from a Himalayan forset, NepalBirch et al 2014 1 Nepal 1 1

47 Analyzing urban environmental justice based on supply, demand, and access to cooling ecosystem services in Tehrab, IranGhorbani et al 2022 1 Iran 1

51 Assessing Equity in Protected Area Governance: Approaches to Promote Just and Effective ConservationDawson et al 2018 1 Laos 1 1

57 Ecosystem services and urban heat riskscape moderation: water, green spaces, and socioal inequality in Phoenix, USAJenerette et al 2011 1 USA 1

58 Exploring how urban nature is associated with human wellbeing in a neotropical cityFisher et al 2021 1 Guyana 1 1

60 Extraction, inequality and indigenous people: Insights from BoliviaBebbington, DH 2013 1 Bolivia 1

61 A mixed methods approach to urban ecosystem services: Experienced environmental quality and its role in ecosystem assessment within an inner-city estateMeri et al 2017 1 UK 1

62 Equity implications of marketing ecosystem services in protected areas and rural communities: Case studies from Maso-americaCorbera et al 2007 1 Guatemala, Belize, Nigarague, Mexico1 1

70 When to pay? Adjusting the Timing of Payments in PES Design to the Needs of Poor Land-usersRandrianarison et al 2017 1 Madagaskar 1

73 Gender-specific perspectives of mangrove ecosystem services: Case study from Bua Province, Fiji IslandsPearson et al 2019 1 Fiji 1

74 Land Use Planning and Social Equity i North Carolina's Compensatory Wetland and Stram Mitigation ProgramsBenDor et al 2011 1 USA 1

75 Balancing ecological and social goals in PES design - Single objective strategies are not sufficentBenra et al 2022 1 Chile 1

77 Local ecological knowledge reveals effects of policy-driven land use and cover change on beekeepers in Costa RicaGalbraith et al 2017 1 Costa Rica 1

85 Environmental justice, well-being and sustainable tourism in protected area managementMorea, J 2021 1 Argentina 1 1

88 Cultural Values and Ecosystem Management at the Subwatershed LevelRetallack et al 2014 1 Canada 1

92 EVALUATING EFFECTIVENESS OF PAYMENTS FOR FOREST ECOSYSTEM SERVICES BY PROPENSITY SCORES ANALYSISNguyen et al 2020 1 Vietnam 1

93 Projected losses of ecosystem services in the US disproportionately affect non-white and lower-income populationsGourevitch et al 2021 1 USA 1 1

95 Community Monitoring for REDD plus : International Promises and Field RealitiesDanielsen et al 2013 1 Vietnam, Laos, China, Indonesia 1

96 The relevance of ecosystem services to land reform policies: Insights from South AfricaClements et al 2021 1 South Africa 1

98 Who benefits from ecosystem services? Analysing recreational moose hunting in Vermont, USAGrima et al 2019 1 USA 1

103 Re-framing the decision context over trade-offs among ecosystem services and wellbeing in a major river basin where water resources are highly contestedColloff et al 2019 1 Tanzania, Kenya 1

104 Financing marine conservation tourism: Governing entrance fees in Paja Ampat, IndonesiaAtmodjo et al 2017 1 Indonesia 1 1

108 Gleaning: beyond the subsistence narrativeGrantham et al 2020 1 Timor-Leste 1

111 Seasonality in recreation supply and demand in an urban lake ecosystem in FinlandVeirikko et al 2019 1 Finland 1

113 Does China's major Payment for Ecosystem Services program meet the "gold criteria"? Targeting strategies of different decision-makersRen et al 2020 1 China 1

114 Protected areas, conservation and tourism - financing the sustainable need Whitelaw 2014 0 0 0 0 1 1

115 Civic Ecology Uplifs Low-Income Communities, Improves Ecosystem Services and Well-being, and Strengthens Social CohesionDavids et al 2021 1 South Africa 1

116 Forest offsets and the California compliance market: Bringing an abstract ecosystem good to marketKelly et al 2016 1 USA 1

117 Environmental and socio-economic sustainability of chinampas (raised beds) in Xochimilco, MexicoMerlin-Uribe et al 2013 1 Mexico 1

120 Neighbourhood-scale urban forest ecosystem classificationSteenberg et al 2015 1 Canada 1

121 Assessing livelihood-ecosystem interdependencies and natural resource governance in a tribally controlled region of India's nother-eastern middle HimalayasEverard et al 2021 1 India 1

123 Sport fisheries: Opportunities and challanges for diversifying coastal livelihoods in the PacificWood et al 2013 0 0 0 0 1

125 Oil spill + COVID-19: A disastrous year for Brazilian seagrass conservationMagalhaes et al 2021 1 Brazil 1

127 Spatial variation of green space equity and its relation with urban dynamics: A case study in the region of MunichXu et al 2018 1 Germany 1 1

128 Safeguarding what and for whom? The role of institutional fit in shaping REDD plus in MexicoMcDermott et al 2016 1 Mexico 1 1

129 Key landscape ecology metrics for assessing climate change adaption options: rate of change and patchiness of impactsLopez-Hoffman et al2013 1 USA 1

131 Scarcity Amidst Plenty: Lower Himalayan Cities Struggling for WaterOjha et al 2020 1 Nepal 1

6 44 3 3 9 42 4 3 16
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10.2 A2) Linkages as sorted by article ID 

 

Table A1: Description of articles connection to the benefit basket and inequality categories.   
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As for articles describing successful interventions for decreasing inequalities 115.    
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10.3 A3) Coding scheme 

A complete web-based version of the coding can be found here. 
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