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A B S T R A C T   

Global warming and biodiversity loss continue to increase, and the environment is being degraded faster than at 
any time in history. At the same time, it will take generations, if ever, to reach gender parity. These issues are all 
connected. Women and girls, particularly in low-income countries, are disproportionately harmed, yet remain 
underrepresented or entirely absent from the spaces that shape the global climate and biodiversity agenda. We 
argue that this is a failure of leadership and science and delivers serious injustice and harm to women and the 
environment. In this paper we explore the case of gender inequity within market-based responses to these crises, 
including carbon-offsetting and biodiversity conservation. We present evidence that reveals how market-based 
solutions primarily benefit men, especially rich and powerful men in high income countries, whilst ignoring 
and minimising rights, interests, and lives of women, primarily those in low-income countries. We highlight that 
to have any chance of being equitable, market-based climate and biodiversity solutions must also consider gender 
at their core. It must be intentional. We make recommendations to address gender-based injustice through both 
reform and radical change.   

1. Overview 

Global warming and biodiversity loss continue to increase, and the 
environment is being degraded faster than at any time in history (CBD, 
2022). In this perspective article we argue that although the biodiversity 
and climate crises are universal, solutions and impacts are highly 
gendered. We further argue that failure to share power with women in 
shaping the global climate and biodiversity conservation agenda is not 
only a failure in governance and science, but also perpetuates injustice 
and harm, as well as ensuring these crises continue at alarming rates. 

At the local level, many women's lives, livelihoods, and aspirations 
are disrupted and/or harmed by climate and biodiversity agendas that 
continue to ignore this (James et al., 2021). We use the term “women” to 
include cisgender women, transgender women, femme/feminine- 
identifying, genderqueer and nonbinary individuals. Women – and 
girls – in low-income countries make up to 80 % of those directly forced 
to migrate due to environmental degradation and climate change 

impacts (Habetzion, 2016). In stark contrast, wealth, science, and global 
leadership are dominated by men from high-income countries. For 
example, over 85 % of environment ministers are men and in 2022, at 
COP27 (United Nations Climate Change Conference of the Parties), just 
seven of the 110 world leaders present were women (United Nations, 
2022). This is a justice issue. When women remain underrepresented – 
or entirely absent –they are unable to directly influence decision mak-
ing, design, and deployment of solutions to the biodiversity and climate 
crises that directly impact them. 

To demonstrate this injustice, we explore the case of market-based 
responses to these crises, including offsetting both carbon and biodi-
versity. While such initiatives have now come to dominate as a solution, 
there is little acknowledgement of how they may perpetuate gender 
inequity (Arora-Jonsson and Gurung, 2023). The results of this, we 
argue, is that initiatives which rely on markets – now widely champ-
ioned by nation states, the private sector, international non-government 
organizations and the United Nations Framework Convention on 
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Climate Change (UNFCCC) – still primarily benefit men, and especially 
wealthy white men in high-income countries. Meanwhile, the rights and 
interests of women, and primarily women of colour in low-income 
countries - whose lives and livelihoods are most directly implicated by 
market-based carbon and biodiversity initiatives – are secondary or 
absent. 

As scholars and practitioners – especially those of us in high-income 
countries – we must actively challenge the current systems of gender and 
power inequity that dominate research and decision-making, and that 
result in inequitable market-based responses to these crises. In attending 
to this responsibility, we recommend actions to address gender-based 
injustice around market-based climate and biodiversity initiatives. 
This includes widening the space to include women in meaningful ways 
in current market-based systems, as well as supporting more radical 
steps that dismantle the patriarchal and colonial systems that these so-
lutions are based within. In so doing, we ask what success might look 
like if women, and most importantly women in low-income countries, 
have true agency in developing solutions to our biodiversity and climate 
crises. 

2. Powerful men are largely setting the climate and 
conservation agenda 

The evidence is clear. Despite the benefits of achieving gender eq-
uity, progress is slow, with some metrics even slipping backwards 
(World Economic Forum, 2022). At current rates, it will take over 130 
years, if ever, to fully address equity for women (Holman et al., 2018; 
World Economic Forum, 2022). Although we refer to gender in binary 
terms (women/men), we acknowledge that this is not the lived experi-
ence of many. Our use of the term “women” includes cisgender women, 
transgender women, femme/feminine-identifying, genderqueer and 
nonbinary individuals, who are all at greater risk of gender-based 
inequity and discrimination (Thorne et al., 2019). We further recog-
nize that non-binary individuals face even greater challenges than cis-
gender women in societies and systems structured around binary gender 
identities (Matsuno and Budge, 2017). 

Across civil society, the corporate sector, and government, the failure 
to achieve gender parity persists. At the start of 2023, only 17 countries 
in the world had a woman Head of State, and the world's ten richest 
people were all men (United Nations, 2022; Visual Capitalist, 2023). As 
well as having outsized impacts on climate emissions, the superrich have 
extreme political and corporate influence in how we prioritize or 
address these issues (Barros and Wilk, 2021; Dabi et al., 2022). 

Men's dominance in leadership is especially pronounced in some of 
the most ecologically and climate damaging industries, including fossil 
fuels, aviation, agriculture, and the military (Nagel and Lies, 2022). Our 
web research of company leadership showed that in 2023, not one of the 
top ten carbon emitting companies identified by The Climate Account-
ability Institute had a woman CEO or Board Chair (Climate Account-
ability Institute, 2019). Furthermore, our investigation revealed that of 
thirteen companies identified as responsible for some of the highest rates 
of global deforestation by Earth.org not one had a woman CEO (Earth. 
org, 2020). 

As well as being absent from leadership of the most damaging sec-
tors, women are also under-represented and, at times, actively excluded, 
from leading solutions to these very problems of resource loss and 
climate change (James et al., 2023). In 2020, just 15 % of environmental 
ministerial portfolios worldwide were held by women (United Nations, 
2022). Similarly, the United Nation's (UN) two main climate change 
organizations – United Nations Framework Convention on Climate 
Change (UNFCCC), and the Intergovernmental Panel on Climate Change 
(IPCC) – also fall well short. Women have never comprised more than 25 
% of authors on global IPCC assessment reports and remain underrep-
resented on governing bodies and committees (Gay-Antaki and Liver-
man, 2018). Women from low-income countries are even more 
underrepresented (Gay-Antaki and Liverman, 2018). 

Men, overwhelmingly from high-income countries, continue to 
disproportionately influence the conservation and climate research 
agenda and action (Gay-Antaki and Liverman, 2018; James et al., 2022; 
Maas et al., 2021). For example, fewer than 23 % of the most cited 
climate science papers were authored by women and only 122 women 
were included on a recent list of the “1,000 most influential climate 
scientists” (Tandon, 2021). Similarly, an article published in Nature of 
“100 articles every ecologist should read,” included just three authored 
by women (Courchamp and Bradshaw, 2018). Women located in low- 
income countries, where gender inequality, land degradation, and 
climate impacts are most felt, remain largely absent, representing fewer 
than 3 % of authors in a recent review of conservation and science 
publishing (James et al., 2022). Other studies have shown that systemic 
inequity and gender bias mean that men have an outsized influence on 
conservation and science outcomes within conservation organizations 
themselves (James et al., 2023; Jones and Solomon, 2019). A recent 
global analysis of gender bias in ecological restoration revealed that men 
dominated in leadership, with less than 30 % of project leaders being 
women (Cruz-Alonso et al., 2023). 

The exclusion of women across the private and public sector, as well 
as in scientific research, has significant consequences. In the corporate 
sector, it results in men having a disproportionate role in shaping both 
consumption and production, which in turn drives the market and 
economic models based on continuous growth (Dabi et al., 2022). This 
benefits them while continuing to perpetuate a paradigm that harms the 
environment, climate, and women (Dabi et al., 2022; Thøgersen, 2021). 
In policy and science, when women are absent the evidence shows that 
the interests and perspectives of men from high-income countries shape 
the agenda (Gay-Antaki and Liverman, 2018). This can largely result in 
more colonial or extractive agendas and can also result in science and 
policies that rely on simplistic assumptions, rather than in-depth un-
derstanding of the complex human dimensions of climate change and 
biodiversity loss (Arora-Jonsson, 2017; Masood, 2021). Dispropor-
tionate investments are then made to advance technical solutions and 
climate and biodiversity modelling, or top-down solutions. By compar-
ison, investment in understanding climate change and biodiversity loss 
through the lens of social inequalities, gender, or justice is often limited 
(James et al., 2022). 

In some ways this is not surprising, as the approach and methods of 
the natural sciences are assumed to be objective and value free, and 
thereby sitting ‘outside’ the complex political and social ecologies in 
which their work sits (Foale, 2021). This reductive approach is greatly 
aided by the dominance of western (masculine) science and its ‘metric 
fixation’, which focuses on numbers of people impacted or who may 
benefit, without a clear understanding of the quality, or gendered dis-
tribution of such impacts (Adame, 2021; Foale, 2021). This is evidenced 
when goals or benefits to people are secondary to the goals of biodi-
versity conservation and carbon abatement or only measured within 
general economic frameworks (Foale, 2021). This can lead to devas-
tating impacts for local people including extreme poverty and social 
disadvantage when conservation leads to exclusion from ancestral lands 
and livelihoods (see for example the intergenerational impact of lowland 
gorilla protection on the Batwa people of Democratic Republic of Congo 
(Domínguez and Luoma, 2020). 

Biodiversity conservation and climate goals are frequently framed on 
large scales that include diverse cultural and socio-political contexts, 
and where the status of women is different in each context (Clark et al., 
2015). A common reductionist approach can result in the disregard of 
socioeconomic, cultural, and gendered differences and complexity 
(Foale, 2021). This can lead to an oversimplification of research studies, 
particularly for projects that are developed and funded externally, from 
high-income countries where there is limited understanding or attention 
given to the social complexities, or the local context. For example, 
although there are some commonalities with the work of the authors in 
Indonesia and Papua New Guinea, the various issues around women's 
lives including religion, land tenure, access to education and services, 
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and national politics mean that our approaches are necessarily different 
in each context. We have found that the only way to know and under-
stand that is by focusing less on technical methods and more on un-
derstanding social issues through qualitative and collaborative 
approaches. But in our experience, the pressure to scale quickly and 
ensure carbon and biodiversity standards are ‘market ready’ means such 
complexities are not always adequately considered. 

When women are missing there is less of a perceived need to include 
them. Male dominated spaces often don't see or acknowledge that 
women are missing or have less power and influence (James et al., 
2023). As authors we face ongoing resistance to our efforts to increase 
women's representation. It is often framed as unachievable due to the 
urgency of the situation, or that there is a lack of expertise or resources 
to consider gender, or that women themselves are not interested (James, 
2023). Although there has been increasing requirements for gender to be 
considered by global funding mechanisms and institutions, such as the 
Green Climate Fund, in our experience it is still often considered a ‘tick 
box’ or optional, and largely not important to the climate and biodi-
versity emergencies. Our collective experience, along with a review of 
those sites where women are involved in conservation and climate sci-
ence, revealed women's participation remains highly constrained by the 
male-dominated systems within which women operate (James et al., 
2021). Simply increasing the number of women, without challenging the 
prevailing social norms that exclude deep engagement and learning with 
women, is unlikely to deliver significant positive outcomes. Indeed, 
doing so may inadvertently compound gender inequity, thus failing both 
women and climate/conservation outcomes (Westholm and Arora- 
Jonsson, 2015; Westholm and Arora-Jonsson, 2018). 

3. The gender injustice of market-based mechanisms 

Carbon and biodiversity offsets are now widely promoted as a sig-
nificant opportunity for addressing the challenges of climate change and 
biodiversity loss. Carbon markets work on the principle that heavy 
polluting industries in one place can be offset – or compensated for – by 
activities that sequester – or store – carbon dioxide and other greenhouse 
gases, somewhere else (Lyons et al., 2017). Plantation forestry, ‘climate 
smart agriculture’, biodiversity conservation and ecosystem restoration, 
are amongst the growing range of land-use activities recognised in 
carbon offset markets. Carbon offset projects are often tied to conser-
vation and biodiversity outcomes, thereby aligning with the ‘30 by 30’ 
global agenda that aims for 30 % of the world's land and waters to be 
‘protected areas’ by 2030 (CBD, 2022). Similarly, biodiversity offset 
programs are gaining momentum as a mechanism to help prevent 
accelerating global biodiversity loss (OECD, 2016). Like carbon, biodi-
versity offsets are designed so that development can go ahead if equiv-
alent biodiversity can be protected, improved, or restored in another 
location (OECD Environment Directorate, 2016). 

Although there is significant and growing support across the sector, 
critics also highlight the ways in which the promotion of carbon and 
biodiversity offset markets allows existing modes of pollution and 
extraction to continue and delays the urgent imperative to limit 
“extractivist”, often outsourced, capitalist production and consumption 
(Devillers and Lyons, 2023; Wright and Nyberg, 2015). Outsourcing 
creates a spatial mismatch between the source of emissions/environ-
mental damage, the recipient of the profits and the location of the offset 
project. It can be seen as colonial in approach where resources in 
biodiversity or carbon rich low-income countries are commodified to 
offset ongoing consumption in high-income countries (Domínguez and 
Luoma, 2020). This means that the highest emitters are least likely to 
bear the cost of either the emissions or any negative impacts these 
projects themselves may have in low-income countries. It is important to 
understand this when we further consider how these market-based ap-
proaches then negatively impact women and girls, and alongside non- 
binary people, who also face further disadvantage and discrimination 
(Matsuno and Budge, 2017). 

Participation in carbon and biodiversity markets requires compli-
ance with often complex and multiple sets of standards, such as the 
Clean Development Mechanism, Forest Stewardship Council, REDD+, 
and the Voluntary Carbon Standard (Lyons et al., 2017; Arora-Jonsson 
and Gurung, 2023). However, auditing requirements that ensure 
compliance are often weak, and it is commonly reported that local 
women are excluded from standard setting, with ‘experts’ and ‘repre-
sentatives’ from communities frequently shaping carbon and biodiver-
sity market standards – many of whom may never visit communities 
themselves or project sites, and are therefore disconnected from the 
lived realities of those most affected (Arora-Jonsson and Gurung, 2023; 
Bumpus, 2010; Devillers and Lyons, 2023). In our experience, in many 
cases women are not even informed that there is a project over the land 
they depend on. Cultural norms often position men as the decision 
makers within households, and men are more likely to hold legal title to 
land and therefore rights to any income derived from sale of carbon or 
biodiversity offsets (Gay-Antaki, 2016; Lee et al., 2015). 

The inequities when marketized and technical solutions fail to 
address complex social, cultural, and political problems are exemplified 
in many projects worldwide. One carbon offset project in Northern 
Uganda provides an exemplar case study into such failings. Here, a 
Norwegian plantation forestry and carbon offset operator, Green Re-
sources, owned by New Forests, has faced sustained criticism for driving 
adverse local level impacts (Lyons, 2018). Concerns about the operator 
were so significant that their sole carbon credit purchaser, the Swedish 
Energy Agency, cancelled their long-term carbon offset purchase 
arrangement (Devillers and Lyons, 2023; Lyons et al., 2017). In grap-
pling with reports directed towards its conduct, including the adverse 
impacts of its project – especially a lack of benefits for women – the 
operator responded with several technical solutions. For example, in 
response to criticisms about land shortages, and restricted access for 
women to reliable firewood supplies, the operator offered an agricul-
tural training program and fuel-efficient cook stoves. While these in-
terventions may have served some use, they sidestepped the main social 
problem. Plantation forestry for carbon offset excluded women from 
land they once relied upon to grow food and access firewood. These are 
problems that women, first and foremost, must contend with (Devillers 
and Lyons, 2023). While Green Resources' interventions may have 
provided stoves and training, they failed to attend to the challenge 
women faced in having no land to grow their food, the outcome of which 
was driving increasing hunger for themselves and their children (see 
Devillers and Lyons, 2023; Lyons and Ssemwogerere, 2017). Meanwhile, 
the financial beneficiaries of Green Resources' carbon offset project 
include their owners and investors, comprising the white men located in 
high-income countries holding both CEO and board chair positions 
(Devillers and Lyons, 2023). 

Similarly, work by several authors on this paper with women in 
Papua New Guinea (see Konia et al., 2019) showed that external project 
and scientific advisors often focused on rapid, technological solutions, 
such as large-scale carbon projects and clean cookstove technology, but 
had limited understanding of, or investment in, addressing the social 
and gendered aspects of how this would work. Hence, there was 
extensive external expertise invested in the technology and climate/ 
biological research of replacing mangrove wood for burning on open 
fires that avoided deforestation and release of carbon. Conversely, there 
was limited and insufficient investment in how women would buy, 
maintain, and fuel this technology. Who would distribute the stoves, 
how much would they pay, who would receive them and who wouldn't? 
None of this was thought through and caused uncertainty and confusion 
with local women. The women subsequently put a halt to clean cook-
stoves as a technological solution before those questions were thor-
oughly answered. Furthermore, women in these areas are also being 
increasingly excluded from mangrove resources they have traditionally 
depended on for food and livelihoods. With the onset of large-scale blue 
carbon markets, we see women completely excluded from carbon proj-
ect negotiations as well as denied access to their mangrove forests, as 
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men from high-income countries see a new value for them as carbon 
offsets and negotiate directly with men in local governments and com-
munities. These changes in resource use and valuing have put women at 
risk as they try to continue to access their resources. 

As we demonstrated with pushing large scale carbon projects and 
clean cookstoves in Papua New Guinea, and agricultural training and 
fuel-efficient stoves in Uganda, technological solutions that are devel-
oped without women fail to attend to the actual problems and issues that 
offset initiatives may bring about. Importantly too, and of key concern 
for us, is the way they also perpetuate harm, including upon those 
already most vulnerable in the face of a changing climate. While the 
paucity of global studies that attends to these gendered power relations 
remains, these interventions will continue to create new forms of in-
equalities and harms (Larson et al., 2015; Peach Brown et al., 2011). 

4. What can we do? 

Progress to gender equity needs intentional action. It does not 
happen without this. We propose solutions that will help us work to 
reform existing systems that govern climate and conservation agendas to 
make them gender equitable. We also propose more radical ideas that 
involve restructuring the current market-based, heteronormative and 
patriarchal systems that are narrowly defining decision making, design, 
and deployment of the climate and biodiversity crises. 

Reform existing systems: 

• We recommend principles for science and conservation organiza-
tions that ensure and/or mandate gender diversity on leadership, 
editorial, research, and authorship teams. This will assist to render 
visible the gendered dimensions of science organizations, science 
communities and so on, including the notable absence of women, as 
well as non-binary people. We should as a sector, consider perfor-
mance metrics where a minimum of 33 % women, and women from 
low-income countries must be included on leadership and research 
teams (James et al., 2022).  

• Gender quotas, checklists, and minimum requirements have raised 
awareness of gender as an issue, but we believe more can be done. All 
standards and audit processes should take a gender sensitive 
approach. This may involve developing new metrics that reflect so-
cial impact/most significant change, not just quantitative metrics.  

• Encourage and ideally mandate implementation of existing gender 
policies and commitments across climate and conservation funding, 
in alignment with UNFCCC guidelines.  

• Mandate detailed gender analysis to better understand the social 
context and potential impacts of any climate or biodiversity market- 
based ‘solution’. A comprehensive gender and social analysis will 
identify existing power dynamics, cultural and socioeconomic 
drivers of natural resource use. This information can then be used to 
work with women to design strategies that ensure safe, equitable 
benefits for the whole community and whole person (Rees, 2002).  

• Critically scrutinise carbon and biodiversity market governance and 
enforce regulations. Offset schemes tied to markets tend to focus on 
cash economy, yet women often spend a significant proportion of 
their time in the informal and diverse economy, including outside 
markets. It is crucial that robust and equitable market-based initia-
tives for climate and biodiversity are tied to local livelihood projects 
that are shaped by local communities, especially women.  

• Mandate project standards such as the W+ Standard that was 
developed with, not just for, rural women. Developed in 2014 by 
WOCAN (Women Organizing for Change in Agriculture and Natural 
Resource Management) the W+ Standard is a women-specific stan-
dard that can be used for carbon and other market-based projects 
(Arora-Jonsson and Gurung, 2023). It can measure women's 
empowerment in a transparent and quantifiable manner and provide 
a channel to direct money to women and their organizations at the 
local level (Arora-Jonsson and Gurung, 2023). This standard 

considers often neglected priorities of women, including their time, 
income and assets, knowledge and education, health, food security, 
and leadership-issues that are often completely neglected in con-
servation and climate programs (Arora-Jonsson and Gurung, 2023).  

• Compensate local women. Women should no longer work for free 
and bear the cost of the climate and biodiversity crises that have been 
largely caused by men in high-income countries including the men 
who lead the world's most polluting industries. Any market-based 
mechanisms must financially compensate women and provide 
women with the resources they need to manage any benefits safely.  

• Gender needs to be built into budgets intentionally at the outset. This 
builds on detailed gender analysis which highlights where spending 
disproportionately impacts or where specific investment is needed to 
enable all genders to engage equitably (Galizzi et al., 2021). 

Radicalise the system:  

• Imagine a world where it was mandated that a minimum of 50 % 
women were in leadership and decision-making positions. From 
governments to the private sector, including the most polluting in-
dustries, what would the world look like if women were the majority 
rather than in the margins or always the minority? Our conservation 
and climate solutions could look very different if every public and 
private organisation influencing the biodiversity and climate crises 
were required to have at least 50 % of women from low-income 
countries in leadership positions.  

• Imagine a world where the financial flows were transparent, and 
those most impacted by biodiversity loss and climate impacts by the 
world's richest and highest emitters had to be compensated. 

• Imagine a world where not only climate and natural resource ex-
ternalities were considered, but where the unpaid labour of women 
that keeps these systems, functioning was fully accounted for. 
Globally women do on average 3.5 times the unpaid work of men 
(United Nations, 2022). Women would fully decide what this 
compensation would look like and decide how to align that 
compensation with the profits of men in high-income countries.  

• Imagine a world that gives full agency to women who are continually 
and systemically marginalized from conservation and climate 
agenda setting, including women of colour, those identifying as 
LGBTQIA+, women in low-income countries, women living with a 
disability, and women with caring responsibilities. This will require 
an entirely different way of understanding and measuring success. 
Instead of complying with externally constructed and technical 
metrics, women would determine measures of success and how and 
when they would be measured (James et al., 2022). 

Addressing gender inequity requires the conservation and climate 
sector to be committed and intentional. We have the evidence, from 
carbon to conservation markets, the results will be better if we consider 
gender. This means addressing well-documented systemic barriers 
women face, so that women across all countries can have the space, 
confidence, and support to work in conservation and science and 
develop and lead solutions. We hope that reform for the sector pro-
gresses until we reach a future where radical changes are realised. 
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