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Introduction: Participatory
Research, Knowledge and
Livelihood Commons Build
Community-Based Climate
Resilience

Patricia E. (Ellie) Perkins

The authors of this book live and work in many territories across Africa and
the Americas, where settler colonialism over more than five hundred years
has violently dispossessed original peoples, vastly enriched colonizers and
fuelled capitalist globalization that externalizes environmental costs, feeds on
inequities, and is now endangering the planet. When we acknowledge the ori-
ginal peoples, we recognize our responsibility to keep working for justice for
those affected by colonial violence, including climate change. Canada (as it is
now called) is the homeland of more than fifty First Nations; they include the
Anishinaabe, Haudenosaunee, Huron-Wendat, and Abenaki in what are now
called Ontario and Quebec, and the Niitsitapi, Néhiyawéwin, Denesuline and
other Dene peoples, Tsuut’ina, and Nakoda in what is now called Alberta.
In coastal Brazil, the Tupi-Guarani. In north-central Chile, the Mapuche. In
Africa too, many original peoples preserve their governance traditions, lan-
guages, and cultures. Colonial diasporas exacerbated by climate catastrophe
continue to uproot and disperse Indigenous peoples. Climate justice centres
their struggles, their cultures’ wisdom, and their claims to land, water, and
political agency.



This book brings together a variety of articulations of the What, Why,
and How of climate justice, through the voices of motivated and energetic
scholar-activists who are building alliances across Latin America, Africa, and
Canada. Exemplifying socio-ecological transformation through equitable
public engagement, each chapter describes processes that are underway in
many settings to build the post-fossil-fuel energy transition and transform
socio-economies from situations of vulnerability to collective well-being.

“Climate justice” names the vision of removing climate-related inequities,
both within countries/regions and worldwide. The poorest and most mar-
ginalized, who are least responsible for the consumption and emissions that
cause climate change, are the first and hardest impacted, and also those least
able to protect themselves due to socially perpetuated inequities including
racism, gender-based inequities and violence, poverty, and discrimination.
Climate justice is simultaneously a movement, an academic field, an organiz-
ing principle, and a political demand. Climate catastrophe throws into stark
relief the extreme inequities that colonialism creates and capitalism relies on,
which are life-threatening for growing numbers of people worldwide: build-
ing climate justice is a matter of life and death for millions. Where to start, in
untangling the many interrelated challenges posed by climate justice inten-
tions? This book offers ideas and inspiration.

Grounded in our varied experiences as researchers, climate activists,
community educators and teachers, we show how participatory research,
knowledge and livelihood commons can help to build community-based cli-
mate resilience. “Commons” are resources vital for survival to which many
people have access (such as farmland, water, aquifers, forests, fisheries, and
other ecosystem-based productive areas).! Rights to use the resources, and
responsibilities for caring for and maintaining them, are mediated by com-
munity-organized and enforced commons governance systems that prevent
“open access” (the “tragedy of the commons” where outsiders, disregarding
local needs and practices, swoop in to “enclose,” claim and seize what they
opportunistically see as individually profitable). In times of ecological and so-
cial crisis such as those driven by climate chaos, war, or societal breakdown,
the governance systems that maintain commons can be as protective of lo-
cal well-being as the commonly held resources themselves (Fournier, 2013;
Farooqui et al., 2021; Berkes, 2017; Bollier, 2014; Burger et al., 2001).

Collective action, commonly held assets, mutual aid, environmental
protection by those who know the area best, and partnerships with allies
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(including academics) from outside the area, are some of the themes that
emerge from the first-person stories told in this book. Seventeen chapter
authors from Canada and eight Latin American and African countries de-
scribe their research related to climate justice and commons, carried out in
partnership with local communities and civil society organizations. Some of
the stories show the negative effects of climate-related actions that run rough-
shod over local communities’ interests and well-being—for example, REDD+
(reducing emissions from deforestation and forest degradation) carbon-se-
questration projects in Mozambique that further impoverish small farmers,
or organic food initiatives in Brazil that cause producers to depend on niche
upper-class markets in big cities rather than feeding the local community.
Participatory research itself can present challenges, as when technologies are
intimidating for community participants with less access or familiarity, or
when long distances prevent easy communication.

To learn from such grassroots perspectives, you have to talk with the
people directly affected. The authors share their diverse stories of commit-
ment to participatory research as a means to further climate justice—what
works and what doesn’t.

Our focus on commons and collective resilience-building continues a
long tradition of mutual aid, which has always been the source of protec-
tions for the most vulnerable in times of chaos and deprivation (Hossein&
Kinyanjui, 2022). It extends “commons-building” to include “commons-rec-
lamation” in its descriptions of how this works in specific Latin American
and African contexts. The stories told here make current climate justice pro-
cesses and activism richly understandable in relation to each other.

For example, in South Africa, collective land ownership systems dat-
ing back to pre-apartheid times provide a model for collective water rights
and activism by smallholder farmers—including recourse to the courts—to
reclaim the means to produce their livelihoods. In Brazil, quilombola com-
munity members in towns that began as refuges for self-liberated slaves still
hold land and work together collectively, using mutual aid to minimize cli-
mate risks for all. In Chile, Indigenous fishers request official recognition of
their expertise in marine conservation as a way of preserving wisdom about
cross-species environmental protection in marine commons. And in Kenya,
local community lawsuits against port and industry construction that de-
stroys mangroves and fishers’ livelihoods results in the project’s funders pull-
ing out: communities can successfully protect local commons.

Introduction: Participatory Research, Knowledge and Livelihood Commons 3



The lead authors for all chapters in this book were part of an international
project on Climate Justice, Commons Governance, and Ecological Economics
(2018-2021) that helped to support their participatory climate-justice related
research in their own countries, linking sixteen universities in Latin America,
Africa and Canada.? It was funded by the Social Sciences and Humanities
Research Council of Canada (SSHRC) and the International Development
Research Centre (IDRC) through the Queen Elizabeth Scholars—Advanced
Scholars (QES-AS) program. Despite the challenges of carrying out participa-
tory research during the COVID-19 pandemic (which delayed some research-
ers’ projects and forced modifications to others), the scholars communicated
virtually, established regional and special-interest sub-networks, and peer-re-
viewed each other’s chapters for this book. They are part of a growing global
network of QES Scholars who share experience and commitment to partici-
patory research approaches in their academic careers. Other contributors to
the project and this book include Patricia Figueiredo Walker and Kathryn
Wells, coordinators of the project who are also chapter authors; and Rhys
Davies, who drew the maps and illustrations for this book. This book thus
represents the hard work of a large group of much appreciated collaborators.

The book is organized into sections on “Knowledge Commons,” “Food,
Land, and Agricultural Commons,” “Water and Fisheries Commons,” and
“Collective Resilience for Climate Justice.” There are many overlaps and
cross-connections across sections and chapters.

The first section focuses on knowledge commons: information and under-
standings about the world human beings inhabit, which includes knowledge
produced in research processes as well as cultural and traditional knowledge
collected and developed by humans over time in interactive relationships
with territories and their other human and non-human inhabitants. Kathryn
Wells discusses knowledge commons in the context of decolonization, ethics,
and climate justice. Allan Iwama and co-authors focus on widening access
to knowledge via citizen or community science, describing their experience
with a Brazilian-Chilean example of knowledge-building and sharing. They
identify both potentials and limitations of technological tools for geographic
and ecosystem measurement.

In section two, on food, land, and agriculture, Ayansina Ayanlade and
co-authors describe their community-based research with small farmers in
two Nigerian ecological zones to assess climate impacts, farmers’ options
and local resilience strategies. Guy Donald Abassombe recounts his extensive
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knowledge exchange process with Cameroonian palm farmers in Ngwéi
province. Kétia Carolino and Marcos Sorrentino discuss Brazilian land laws
and how they constrain options for urban food production and commun-
ity development, with particular reference to community gardens in Séo
Paulo. Marcondes Coelho and co-authors describe their research on soils as
a commons with Quilombolo community members in Brazil who have col-
lective farming and commons traditions that predate the abolition of slavery.
Aico Nogueira traces influences on Brazilian small farmers’ agro-ecological
choices as they juggle their proximity to conservation areas, changing gov-
ernment policies, urban food markets, and the energy transition.

Section three focuses on water and fisheries commons. Daniela
Campolino and Lussandra Gianasi describe the chaotic, toxic impacts on
watersheds when poorly maintained mine tailings dams collapse, and how
information and education are key to building public capacity to respond—in
Brazil, Canada, and elsewhere. Solomon Njenga discusses his work with a
climate justice non-governmental organization (NGO) and local fisherfolk
in Lamu, Kenya, where development of an oil export terminal is destroying
mangroves and coral reefs. Camila Bafiales-Seguel tells the story of her work
with Mapuche community members to document climate impacts on the
Queuco watershed in Chile while transmitting Indigenous knowledge via
place-names (toponyms). Francisco Araos and co-authors show how they
have built relationships with Indigenous partners to carry out community
mapping that blends traditional knowledge and “scientific” understandings
of ecosystem change. Patience Mukuyu and Mary Galvin show how water
commons in South Africa’s Inkomati watershed are being defended by Black
farmers, relying on legal rights and pre-apartheid land governance frame-
works. Ferrial Adam highlights women’s leadership in democratizing water
management in the Vaal watershed of South Africa, using community science
approaches.

The last section includes examples of collective resilience for climate jus-
tice. Andries Motau’s chapter explains how participatory engagement with
community stakeholders (civil society organizations, unions, and workers)
in the Mpumalanga coal mining region of South Africa is helping to develop
a detailed and nuanced understanding of Just Transitions-related tensions in
that coal-intensive region, from a community-based perspective. Chrislain
Eric Kenfack describes his faith-based work with Indigenous environment-
al activists in Canada and Brazil. Natacha Bruna and Boaventura Monjane’s

Introduction: Participatory Research, Knowledge and Livelihood Commons 5



chapter details how climate change mitigation policies such as REDD+ are
harming Mozambican farmers, while community-based interventions led by
a climate justice NGO in another area are building collaborative agro-eco-
logical futures. Patricia Walker overviews the strength and potential of youth
movements for intergenerational climate justice that benefits everyone.

The methodologies, conclusions, and climate justice implications of all
these chapters are diverse, situation-specific, and best explained by the auth-
ors themselves. Together, in conversation with each other, they provide im-
portant inspiration, motivation and guidance about how academic-commun-
ity alliances can be developed, and the promise of such alliances to advance
equitable socio-ecological transformation in the face of climate chaos. The
authors demonstrate the potentials and importance of participatory engage-
ment to address climate-related inequities, laying the foundation for a fairer
post-fossil fuel future.

Figure 0.1 represents the multi-directional interactions and reinforcing
feedbacks that the stories in this book describe in relation to knowledge pro-
duction and sharing across the boundaries of academia, class, race, gender,
and the global geographic divides that are heightened by capitalism and
colonialism such as rich and poor, Global North and South (Minority and
Majority Worlds). When participatory research and action-oriented research
are based in partnerships leading to ongoing relationships of trust between
academics and community groups, published research more knowledgeably
reflects community worldviews and priorities, which then become available
and may enter policy discourse, while also increasing the voice, agency, con-
fidence and organization of traditionally marginalized climate justice experts
with lived experience of climate emergencies and priorities regarding what
should be addressed first.

At the same time, local communities may gain access to academic infor-
mation sources, broader-scale allies, and political networking opportunities
that help strengthen their demands for land, water, and livelihood security.
This also increases political pressure for equity across society, since climate
change (and pandemics) demonstrate that human and ecosystem futures are
closely interrelated. Skills for successful commons governance and reclama-
tion may be highlighted and resuscitated. Indigenous experts may be recog-
nized and sought out. Movements for food sovereignty, inclusive watersheds
and water access, just energy transitions, citizen science/community science

6 CLIMATE JUSTICE



Citizen Science/ Just Energy

Local Monitorin, Local knowledge of climate Transitions
& trends and impacts

[ ]
Rl
Participatory research - —'! ﬁ4

with activist academics

v

—
—

W=

Inclusive Watersheds

Networking to share ideas
and build knowledge commons

rh

Indigenous Governance

=
=

=
=1

and CLIMATE JUSTICE

Open access research results
highlighting local needs
and solutions

Communal governance,
wise land and water use
to reclaim commons

Community Food Sovereignty Global Climate
Public policy attention Justice Movements
amplifies marginalized voices

Fig. 01 Synergistic aspects of community agency for climate justice are shown in this diagram.
Credit: Rhys Davies.

and local environmental monitoring and care may become seen as interrelat-
ed, synergistic means of mitigating climate catastrophe.

These processes are not new ideas; they are receiving growing attention
worldwide. What the chapters in this book contribute are specific, detailed
accounts of how these processes emerge in action.

Introduction: Participatory Research, Knowledge and Livelihood Commons 7



NOTES

1 Human cultures, languages, and shared knowledge are also commons: available to all
(subject to protective rules) and necessary for survival.

2 The universities represented in this project included: York University, Toronto, Canada;
University of Johannesburg, Johannesburg, South Africa; University of Cape Town,
Cape Town, South Africa; University of KwaZulu-Natal, Centre for Civil Society,
Durban, South Africa; Eduardo Mondlane University, Maputo, Mozambique; Technical
University of Mozambique, Maputo, Mozambique; University of Nairobi, Institute for
Climate Change and Adaptation, Nairobi, Kenya; University of Yaoundé I, Yaoundé,
Cameroon; Obafemi Awolowo University, Ile-Ife, Nigeria; University of Concepcion,
Concepcioén, Chile; University of Los Lagos, Osorno, Chile; University of Sdo Paulo,
Luis de Queiroz College of Agriculture, Piracicaba, Brazil; Federal Rural University
of Rio de Janeiro, Seropédica, R], Brazil; Federal University of Minas Gerais, Belo
Horizonte, Brazil; McGill University, Montreal, Canada; and the University of Alberta,
Edmonton, Canada.
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PART I

Knowledge Commons






Putting Ethos into Practice:
Climate Justice Research

in the Global Knowledge
Commons

Kathryn Wells'

Introduction: Human Knowledge Is a Commons

Climate change is a product of colonial globalization, which has also made
global communication possible with unprecedented ease. Human knowledge
has become a global commons; knowledge produced in one place influen-
ces people across the world (Hess & Ostrom, 2007; Levine, 2007). The global
knowledge commons includes a vast array of research, stories, history, and
traditions—understandings of everything that is shared, such as oceans and
watersheds, the atmosphere, seeds, soil, ecosystems, etc., and for people, cul-
tures, histories, languages, and ontologies (Mazé, Domenech, & Goldringer,
2021; Perkins, 2019, p. 184). These include all the ways in which people con-
nect to one another and the world.

This chapter considers the ethical implications of knowledge commons
and how an ethos—a distinguishing set of beliefs, spirit, or character of a per-
son, group, or culture—might emerge to help address the injustices inherent
in the current knowledge commons, including those driven by climate chaos
(Joranson, 2013; Puckett et al., 2012; Kranich, 2007). An ethos that ampli-
fies historically marginalized perspectives through a decolonial and trans-
formative lens emphasizes moving away from coloniality and towards more
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inclusive climate justice. Knowledge co-production through participatory
research is one way to begin to shift the power dynamics of institutional and
community climate research. This has wider applications and implications
for the shared commons, such as knowledge acquisition and dissemination,
and for governance in general.

The Global Knowledge Commons Is Not Open Access

Knowledge commons, and its implications for governance, are increasingly
discussed in environmental and climate justice spaces (Henscher et al., 2020;
Janssen, 2022). The knowledge we have and share through the commons, who
it is available to, and who has the privilege of understanding the changes hap-
pening to the ecosystems and environments we live in, are not equally shared
and validated. There is a system of power embedded within institutionalized
knowledge acquisition and dissemination pathways, particularly in the acad-
emy. The vast majority of published research on climate justice comes from
the “Global North.” As a result, Western-colonial assumptions, validation,
and publication systems are imposed upon the “Global South,” who are dis-
proportionately impacted by the climate crisis. The mechanisms at work in
systems of knowledge production and publication are colonial, resulting in
research from colonial places and perspectives being seen and validated as
more valuable. When it comes to discussions of climate justice, Western or
Global North and Global South are used in much of the literature to distin-
guish between those who benefit from capitalist exploitation and those who
suffer from it, from a global perspective.

As researchers, we need to be critical of from where, from whom, and
for whom, and how knowledge is being produced and shared (Sultana, 2019).
Vital, relevant knowledge does not necessarily follow the regimented hier-
archies of Western academic institutions. Rather, knowledge is shared in a
wide variety of ways that have not been legitimized by the colonial institu-
tions we privilege and prioritize in knowledge production.

Capitalist globalization has created circumstances where much of the
published research on climate justice is in English. Languages themselves
are commons that help us share knowledge, and being able to communicate
in various ways allows us to further dismantle the coloniality involved in
communicating about climate justice research. Being more inclusive to dif-
ferent styles of communication also necessitates a conversation about various

12 CLIMATE JUSTICE



worldviews and ethical systems. Global divisions include not only economic
beneficiaries, the exploited, and those most afflicted by climate chaos, but
also geographical and geopolitical divides. Those who inhabit extraction and
fossil-fuel sacrifice zones are the most marginalized, exploited, and poor in
all geographic locations.

Climate Justice Depends Upon Open Access to
Knowledge

For environmental and climate justice, wide-reaching transformations to
social and economic systems are required to avoid irreparable damage to
the Earth’s climate systems (Krause, 2018; IPCC, 2022). Within these dis-
cussions, besides attention to government policies and hand-wringing about
why they have been so ineffectual thus far, much of the focus is on two ways of
addressing deep system changes through i) degrowth, and ii) just transitions.
These discussions often do not address the underlying capitalist and coloni-
al roots that built society as we know it in the Anthropocene—the current
geological age where humans are the dominant influence on climate and the
environment. The deep-seated inequities of current governance systems will
not necessarily be addressed through an energy transition that substitutes
renewable forms of energy for fossil fuels (Temper et al., 2020). Another ap-
proach, iii) just transformation, recognizes the need for more than marginal
political shifts and understands that transformations often occur in response
to crises and disasters.

Just transformations involve changes in both political structures and
social relations. Transformative change addresses “the growing economic
and political power of elites, and patterns of stratification related to class,
gender, ethnicity, religion or location that can lock people into disadvan-
tage” (Krause, 2018, p. 511). Sustainability transformation goals are “ground-
ed in universal and rights-based policy approaches; revers[ing] normative
hierarchies within integrated policy frameworks; re-embed[ing] economic
policies and activities in social and environmental norms; and foster[ing]
truly participatory decision-making approaches” (Krause, 2018, p. 511). This
requires inclusive empowerment for active and ongoing participation by all
members of society in order to “consider how deeper social, economic and
political structures create and reinforce vulnerability and hence are part of
the problem” (Newell et al., 2021, p. 7). In this sense, climate justice activism
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focuses largely on “the global dynamics of rights and responsibilities, mostly
taking nation-states, and to a lesser extent, corporations, as the focal point”
(Newell et al., 2021, p. 6), and for a better understanding of “how inequalities
in global decision-making interact with and mirror local power dynamics of
exclusion” (pp. 6-7). This call acknowledges the wide reach and impact that
global climate decisions have on the planet, via the creation and adoption of
new technologies. Democratization of governance, and therefore of access to
knowledge, is a crucial part of such just transformations.

Decolonizing Knowledge Access Requires Political
Activism

A few examples serve to demonstrate how transformational change in gov-
ernance systems and institutions, when it happens at all, is usually very slow,
and only takes place in response to political pressure from constituencies.

The Environmental Justice Movement (EJM) emerged in the USA in the
1960s in response to toxic waste sites and hazardous facilities’ being sited
in or near low-income residential areas where racialized people lived, and
suffered terrible environmental and health impacts. It is no coincidence that
the movement emerged “in the wake of the civil rights movement and was
shaped by African-American (predominantly women’s) resistance in the
South” (Opperman, 2019, pp. 59-60). The EJM movement is inextricably
linked to environmental racism, “the differential distribution of environ-
mental burdens according to race, perpetuated by the exclusion of people of
color from environmental decision-making” (Opperman, 2019, p. 58). The
framing of “environmental justice” within this movement, although recog-
nized as an intersectional way of approaching climate activism, also left the
emphasis and importance of racial and economic justice out of focus, thus
eliding the central role of white supremacy and capitalism in determining
environmental injustice across the globe (Opperman, 2019, pp. 60-61). As the
EJM gained momentum in the 1980s and 1990s (Mohai, 2018), it remained
mostly a Western endeavour (Reed & George, 2011), defined through a lens
of Western (i.e., colonial) thinking (Alvarez & Coolsaet, 2020, p. 50) in its
history and practice.

Environmental justice and climate justice are terms that have been
used interchangeably in some instances. Yet, there is a particular history
that informs the use of these ideas. Environmental justice emphasizes the
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intersection of social inequalities with environmental harm. Using ecological
justice, which centres the relationship of humans to the nonhuman world
(Opperman, 2019, p. 62), the EJM politicized the meaning of “environment”
while simultaneously framing an opposition of social justice versus “an eco-
logical valorization of the more-than-human” (Opperman, 2019, p. 62). As a
result, the EJM has been critiqued for discounting the socio-cultural inequal-
ities that are tied to race, space, and place in favour of boosting human inter-
vention in ecological crises, making the movement appear to be motivated by
white colonial-settler saviourism, while omitting any blame on capitalistic
structures (Gonzalez, 2020; Pulido, 2016; Sperber, 2003; Dorsey, 2001, p. 69).
In more recent years, the term “climate justice” has gained popularity in an
effort to become a more inclusive and rights-based way of expressing the need
for more than environmental justice—including global climate and commons
justice as well. Many similar critiques remain relevant to those of the EJM in
that climate justice often uses universalist philosophy and is deeply rooted
in Western-colonial or “Northern” ideology (Newell et al.,, 2021, p. 2). The
distinction between environmental and climate justice, although sometimes
arbitrary, allows us to begin to see how the framing of environmental and
climate movements serves to perpetuate Western colonial ideology (Kojola
& Pellow, 2020; Cock & Fig, 2012; Arthur, 2017; Whyte, 2020) within climate
research and what is validated in these spaces.

Many of the current climate solutions being put forward by govern-
ments serve to perpetuate and entrench pre-existing structural inequalities
that drive climate crises (Deranger et al., 2022, p. 54). These power dynamics
continue to privilege certain knowledges and discount others. Decolonial
movements work to maintain “sustainable ecological practices, commun-
al wealth-sharing, and institutions that preserve long-term quality of life”
(Perkins, 2019, p. 187). This is in stark contrast to capitalist-coloniality
(Alvarez & Coolsaet, 2020, p. 52), which is contingent upon industrial re-
source extraction of the land and human exploitation while simultaneously
utilizing human exceptionalism and hetero-patriarchy to dismiss the ties be-
tween women and nature (Perkins, 2019, p. 188). This produces escalating in-
equities between those who are the cause of the climate crisis, primarily those
benefiting from resource extraction industries, and those most negatively im-
pacted by it. In a conference panel discussion on whether Canadian federal
climate policy includes Indigenous Peoples and their rights that resulted in
a report by Indigenous Climate Action (ICA, 2021), climate justice activist
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Ariel Deranger noted, “Indigenous Peoples and our rights, knowledge, and
climate leadership were mentioned again and again in both (the 2016 and
2020 federal climate) plans, and yet we were structurally excluded from the
decision-making tables where these plans were made” (Deranger et al., 2022,
p. 53). This in turn perpetuates the reproduction of bureaucratic structural
inequalities that are driving the climate crisis.

Global participatory research networks and information sharing to build
the global knowledge commons—open-access, freely available research re-
sults on current and future conditions, technologies, and options—are a way
to work toward just transformations that conserve and protect the ecological
commons on which all life depends.?

Climate Justice Aspects of the Global Knowledge
Commons Are Emergent

Along with (and often in conjunction with) participatory community-based
research, there are many processes underway that further the development of,
and open access to, global knowledge commons. These include:

o Recognizing non-Western and Indigenous knowledges by disrupting
and unsettling time-space distinctions as part of the commons:
Examination of “commons” shifts focus away from the human
connection with, reliance on, and domination of nature. Commons
discourse tends to focus on collective action, voluntary associations,
and collaborations by questioning governance systems and building
participatory processes with interest in shared values and ethical
responsibility (Perkins, 2019, p. 185). Climate crises need to be
understood by listening to those who are experiencing them first
hand. In many cases that means those who do not have a voice in
the global knowledge commons. Indigenous peoples across the globe
are knowledgeable about how to adapt and survive the changes that
are happening, but the scientific methods of research are limiting
the ways in which governments and colonial societies address these
issues. Indigeneity is foundational for knowledge co-production.
The only way to decolonize is to disrupt and undo the colonial
frameworks we are accustomed to; dismantling the structures of
capitalistic hyper-individualism, patriarchy, heteronormativity,
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extractivism, and systems of white supremacy among other
oppressions (Deranger et al., 2022, p. 67).

Focusing on cognitive justice to explore and trace interactions
among inequities: Cognitive justice is a concept that examines whose
knowledge is seen as valid, who creates and disseminates knowledge,
and who participates in authorizing and holding accountability for
knowledge production (Newell et al., 2021, p. 9). In this sense, those
in the global North are usually validated as more “objective” and
universalistic assumptions about individualism within nation-states
are seen as correct and just (Newell et al., 2021, pp. 6-7). Taking a
different approach and adopting pluralistic, bottom-up, decolonial,
and community-oriented methods of knowledge creation and
dissemination, implies difficulties in gaining validation from the
established systems of power. One aim of coloniality, in the context
of Environmental Justice movements, is to anchor oppression

in psychological structures in order to disempower through
internalized oppression and affix marginalized people and groups to
certain immovable spaces within movements (Alvarez & Coolsaet,
2020, pp. 62-63). The ways in which academic research has been
historically and often continues to be done, is a microcosm with the
same underpinnings. As researchers we must continuously challenge
ourselves both through understanding of cognitive justice and the
broader systemic oppressions, in order to address these concepts in
our work.

Unsettling human exceptionalism: There is an inherent focus

on human experiences and needs in climate justice research.
While human development and capitalist globalization cause the
climate crisis, an emphasis on human survival above all other
species and commodification of nature for human gain is called
human exceptionalism (Newell et al., 2021, p. 7). Indigenous
environmentalism, a key aspect of decolonization, rejects
“colonialism, extractivism and dispossession in the current
distribution and accumulation of wealth between nations, classes
and social groups” (Newell et al., 2021, p. 7) in favour of a pluralistic
way of understanding and pursuing justice by ascribing value to all
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living things. Decolonization disperses human exceptionalism to
focus on transforming the systems and practices into more complex
and nuanced ways of approaching social, political and climate justice
as intersectional movements.

Prioritizing process-oriented participatory knowledge creation,
co-production, and sharing: Knowledge co-production is linked

to citizen or community science, interactive and creative research,
co-design, and participatory research, among other methods
(Newell et al., 2021, p. 9; Norstrom et al., 2020, p. 183). Participatory
research for climate justice involves the participation of those who
are knowledgeable in varying ways, and also seeks out perspectives
that are hidden and/or formerly undervalued. This approach can

be linked to decolonial ways of knowledge co-production, allowing
for various perspectives to be seen as valid in the face of power
structures. Decolonization demands detachment from the false
concept of scientific neutrality; participatory research demands
active participation of knowledge-holders from communities who
are feeling the climate crisis first hand, who can help to reimagine
meanings and lead climate justice movements (Alvarez & Coolsaet,
2020, p. 63; Deranger et al., 2022, p. 70). There are many ways of
doing and knowing, so when we approach research with the goal

of pluralistic knowledge co-production in mind, this necessarily
means bringing together academics from various disciplines with
many others, such as local communities, Indigenous communities,
government, civil society, beneficiaries of the status quo, etc.
However, such processes require a range of skills and types of
knowledge and expertise to address the power dynamics, activate
change and generate knowledge (Norstrém et al., 2020, p. 186) if they
are not to lead to less engagement and simply reproduce knowledge
hierarchies where certain kinds of knowledge and expertise are
seen as more legitimate than others (Norstrom et al., 2020, p. 186).
Without addressing power imbalances directly, the quality of
engagement and process outcomes suffers (Alvarez & Coolsaet, 2020,
pp. 59-60; Norstrom et al., 2020, p. 186).
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Protecting commons spaces: The physical spaces in which people
live and move around are of importance, because (and to remind us
that) we are not disconnected from the environment where we live.
Commons governance relies on self-organized social systems and
networks that are outside of political governance systems.

Sharing knowledge with and for all: The traditional ways of scientific
knowledge production and dissemination are siloed, do not value
Indigenous knowledge (Deranger et al., 2022, p. 60), and instead
focus on extracting data for supplemental use in Western science
(Arsenault, et al., 2019, p. 122). There are many ways in which
knowledge production can become more inclusive and decolonial:
community-based approaches to research, which includes external
accountability strategies; providing accessible capacity-building
resources for communities to develop their own plans, assessments,
and standards when conducting climate research; or participating
in, documenting, and supporting the growing Indigenous guardian
movement that trains Indigenous scientists as community monitors
(Arsenault, et al., 2019, p. 128). Examples of how Indigenous and
traditional communities are maintaining commons governance
and knowledge commons include the Quilombos in Brazil where
former slaves created small settlements of liberation, maintaining
harmonious relationships with the land, in the face of systemic
oppression; the Indigenous water protectors, land defenders, and
pipeline fighters in Canada who are protecting their inherent rights
and sovereignty of the land against government and private-sector
oppression; and community gardens, often found in urban areas,
that bolster community food sovereignty for neighbourhoods in
food deserts. Other ways to facilitate knowledge sharing through
commons include community radio and social media; open-access
information sharing and making innovative technologies available;
co-operative institutions that utilize and facilitate networks for and
by community members; equal access to education and government
processes to allow for social and political participation; integrating
accessibility and different ways of learning, such as storytelling

and language translation into design and dissemination; and many
more ways of sharing knowledge in the commons. One key element
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of knowledge sharing is relationship building, which include trust,
consent, accountability, and reciprocity (Whyte, 2020, p. 1). Without
this, access to resources will not be utilized. Decolonization of these
concepts is the responsibility of powerholders, in many cases white
colonial-settlers, like myself, who need to take responsibility and
bolster relational reciprocity with Indigenous and marginalized
communities.

Climate justice links the historical ways in which colonialism and coloniality
harm nature and at the same time harm the most marginalized in society.
Bridging the gap between academic pursuit of knowledge and communities
who know the most about their own environments is crucial for climate jus-
tice transformations. Participatory research is one way to facilitate this shift.
By prioritizing decolonial methods of knowledge creation and dissemination,
researchers can move toward a more just way of participating in both aca-
demic pursuits and inclusive holistic community supports that reverse the
dangerous impacts of the climate crisis.

Another important form of power relations is the position of researchers
themselves. We have a responsibility to be sensitive to the “importance of
local autonomies and self-recognition in overcoming injustices” (Alvarez &
Coolsaet, 2020, p. 60). Being careful, humble, transparent, and taking time
to discuss and share when approaching participatory research is of utmost
importance. If we approach this by shifting and diffusing power to research
participants, while making efforts to learn how and actively try to decolonize
both ourselves and the systems of which we are a part, through steps that
prioritize participation, we can start to build robust shared decolonial know-
ledge commons.

When we approach climate justice research through an ethos of decol-
onial and transformative justice, we begin to unravel the systems of power
established by coloniality and global capitalism that are responsible for cli-
mate catastrophe.
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NOTES

1 Iwant to acknowledge my subject position as a researcher. I am always learning and
as such I strive to be everchanging, growing, and improving. As a white settler living
on Turtle Island [1], I want to acknowledge the many Indigenous Peoples whose land
was stolen and who continue to be oppressed by the colonialist state in which I reside.
I carry a specific privilege that has afforded me my education, among other privileges,
and that contributes to how I move around in the world more freely than others. My
approach to this work comes from a deep learning and deeper unlearning that I have
and will continue to experience throughout my life-course. This learning has been
informed and heavily influenced by many BIPOC [2] women and Queer [3] folks to
whom I owe a great deal of gratitude. The idea that there is one ultimately clear way to
say, write, or express a point is in and of itself a colonial idea. It is therefore necessary
to carefully unpack the “what, why, for whom, by whom, and how” of any decolonial
endeavour (Sultana, 2019, p. 40).

[1] Turtle Island refers to the continent of North America for some Indigenous Peoples.
https://www.thecanadianencyclopedia.ca/en/article/turtle-island

[2] BIPOC is an acronym for Black, Indigenous, People of Colour.

[3] Queer has been adopted as an umbrella term by some people who identify within the
2SLGBTQIA+ community and refers to themselves or the community as a whole.

2 Alarmingly, there are indications that the concept of “knowledge commons” is already
being subverted and warped into a form of advertising for climate entrepreneurs
(Luiken & Shah, 2022; Sperfeld et al., 2021).
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Introduction

The effects of climate change have been observed on a global scale, especial-
ly in coastal areas. The Intergovernmental Panel on Climate Change (IPCC,
2022) emphasized the increase in frequency and magnitude of extreme events
such as storms, floods, and heat waves, while studies have guided efforts to
create climate-forecast models at different scales of analysis to identify the
risks of these threats and to support mitigation and adaptation strategies.
Climate-prediction models are fundamental for representing possible
impact trajectories on a regional scale. On the other hand, several studies also
point to the need for climate change research to include local observations
to contextualize the causes of impacts, in addition to expanding the scale of
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observations at the community level (David-Chavez & Gavin, 2018; Iwama et
al., 2021; Reyes-Garcia & Benyei, 2019; Savo et al., 2016).

Studies have shown that scientists are increasingly recognizing the rel-
evance of Traditional and Local Knowledge (TLK) in providing observations
for adaptation to the effects of climate change (Garcia-del-Amo et al., 2020;
Hill et al., 2020; Iwama et al., 2021; Nakashima et al., 2018; Reyes-Garcia et
al., 2019; Tengo et al., 2017) and global environmental change (Berkes, 2009;
Fernandez-Llamazares & Virtanen, 2020; Mercon et al., 2019). These studies
identify the importance of participatory approaches in including local ob-
servations and understanding their appropriate contexts, scales, and ways
to assess people’s engagement in risk governance (Iwama et al., 2021); such
participatory approaches can reduce impacts and risks overall.

Similarly, citizen science initiatives all over the world—understood as
those scientific activities in which non-professional scientists participate
(Kullenberg & Kasperowski, 2016; Bonney et al., 2014; Sauermann et al,,
2020)—involve citizens and local communities in data-gathering processes for
knowledge production, monitoring strategies, and cooperative governance.

Working with different knowledge systems (e.g., scientific knowledge
and TLK) requires scientists and participants involved in citizen science in-
itiatives to engage one another in more flexible, reflective, and diverse ways,
because different kinds of knowledge and worldviews often clash. These ef-
forts toward collaboration often show how the dialogue spaces created amidst
such epistemological tensions can in turn create new narratives and ways of
producing science that is more appropriate to the local context (Mergon et al.,
2019; Tengo et al., 2021).

TLK can collaborate with scientific knowledge to co-produce new know-
ledge for disaster risk reduction (DRR) and climate justice. Where TLK inter-
acts with scientific knowledge through citizen science monitoring programs
or other participatory methods, local perceptions and knowledge of climate
change and disaster risks can supplement poor baselines with data that scien-
tists and communities would otherwise lack access to.

In this chapter we show how using action research—experiential, reflex-
ive knowledge production leading to transformative change—and participa-
tory geographic information systems (GIS) to record local observations on
sea-level rise, floods, landslides, and coastal erosion produces socio-cultural
responses to natural hazards and climate/environmental impacts. We held
capacity-building workshops with local communities to produce their own
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maps using social cartography (collective mapping of socially important
relationships, histories, and features based on the community’s views about
socio-environmental hazards, livelihoods, and natural resources), Quantum
GIS, and Google Earth (for data geovisualization), and conducted interviews
using mobile GPS (global positioning system) applications—e.g., Mobile
Topographer, QField for QGIS, and Google Maps—to record the geographic
coordinates of the information provided in the interviews.

Through our work with Mapuche Indigenous and artisanal fishers in
Chiloé archipelago (Chile) (see Map 1), and with traditional communities of
artisanal fishers and Quilombolas on Brazil’s southeast coast (see Map 2), we
promoted and helped build capacity to use community-based data-manage-
ment tools and systems. We found that local communities had difficulty
handling the geovisualization tools, even with capacity-building support.
Moreover, poor access to the internet kept them from accessing the platform
and using the interactive maps, which reinforces the importance of using the
social cartography approach to identify critical points and using local know-
ledge to build escape routes in the event of a natural disaster. Based on our re-
sults, we discuss how, despite the increased use of digital platforms and social
technologies to facilitate dialogue between TLK and scientific knowledge for
climate change adaptation and DRR, citizen science initiatives need to move
forward with a focus on long-term participation processes.

Currently, in both Brazil and Chile and throughout the countries of Latin
America and the Caribbean, initiatives such as spatial data infrastructures
(SDIs) are being developed at the national level.! The SDIs are available for
data visualization by local communities, but our research shows that these
infrastructures have been little—if ever—used at the local community level,
and usually their use is limited to researchers and managers. Taking a proto-
type of such global platforms from the Local Indicators of Climate Change
Impacts Observation Network (LICCION), and initiatives to improve gov-
ernment programs at the national level, such as the Cemaden-Educa¢ao®
programme in Brazil, we consider how centralized SDIs might support local
initiatives. In this sense, we discuss how and why it is necessary to expand
the discussion of the barriers and opportunities for integrating traditional
and scientific knowledge in long-term citizen science initiatives on climate
change and DRR.

This chapter presents two case studies, one in Brazil and the other in
Chile, where citizen science approaches were developed with participatory
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methodologies such as action research and social cartography. Community
work groups were formed at the Federal University of Rio de Janeiro in Brazil
and at the University of Los Lagos in Osorno, Chile.” Our initiative proposed
to develop a quantitative and qualitative approach for vulnerability analy-
sis and adaptation to climate change, focusing on communities living with
elevated climate-related disaster risks. The research seeks to advance scien-
tific knowledge production based on citizen science, integrated with tech-
nical-scientific risk mapping in coastal zones in the south of Chile and the
southeast of Brazil.

We recommend strengthening trust with local communities for citizen
science initiatives. We also recommend raising funds to guarantee adequate
infrastructure and continuous training for monitoring climate change at
the local level for those communities eager for intra- and inter-institutional
partnerships (Alonso-Yanez et al., 2019; David-Chavez & Gavin, 2018; Reyes-
Garcia et al., 2019). Several studies have pointed out that the question of sus-
tainability is one of the biggest continuity challenges for citizen science in-
itiatives—along with different perspectives/epistemologies, data sovereignty,
and citizen engagement (Arriagada et al., 2018; Iwama et al., 2021; Lam et al,,
2020; Reyes-Garcia et al., 2022).

Study Areas

The geographical areas where we worked were in Chiloé Province (Chile) and
the northern coast of Sdo Paulo State (Brazil) (see Map 1, Map 2). The action
research was carried out at two different times and places: 2017-2018 for
the Brazilian case study (the cities of Caraguatatuba (often shortened to just
Caragua), Ubatuba in Sao Paulo State, and Paraty in Rio de Janeiro State; and
2019-2020 for the Chilean case study in the cities of Maullin in Llanquihue
province and Dalcahue and Quellén on Chiloé Island (Map 2)).

Off Chile’s Pacific coast lies the Sea of Chiloé, with coastal plains from
Chiloé Island (41°S) to the extreme south of Chile; the coast is made up of
fjords, estuaries, channels, and gulfs (Farifa et al., 2008; Avaria & Barra,
2009). The marine currents (such as the cold Humboldt Current) that bathe
Chile’s coastal zone largely define its ecological characteristics and high bio-
logical productivity, essential for the country’s fishing industry. The occur-
rence of periodic weather fluctuations and climatic phenomena such as El
Nifio and La Nifia temporarily modify some of these conditions, complicating
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the ecological dynamics in Chilean seas (Camus, 2001). In Brazil, the Serra do
Mar along the coastline intensifies atmospheric flows coming from the sea to
produce high rainfall (Nunes & Calbete 2000; Scofield et al., 2014). In periods
of intense and prolonged rains, landslides and floods are frequent (Tavares &
Mendonga 2017; Koga-Vicente & Nunes, 2011).

The communities in both study areas have developed important product-
ive activities associated with exploitation of natural resources (for example,
in Brazil with the oil and gas industry, and in Chile with salmon farming and
artisanal fishing). They are also both tourist areas, with strong pressure on
infrastructure services in the summer months. The study areas, Chiloé and
the north coast of Sdo Paulo State, were selected because residents in both ter-
ritories experience problems related to disasters, almost daily. The social and
cultural contexts are different, however, and this may demonstrate different
climate change adaptation strategies.

Both areas have recurring problems, such as disaster risks related to
tidal waves and floods. In Chile, in particular, the threat of earthquakes
and tsunamis is added. The history of Chile records dozens of destructive
tsunamis, with earthquakes named Huara (2005), Aysén (2007), Tocopilla
(2007), Cobquecura (2010-event 27F), Iquique (2014), and Illapel (2015) be-
ing especially important. Earthquakes accompanied by tsunamis have caused
national catastrophes with hundreds of victims and great economic damage.
In addition, the effects of the El Nifio phenomenon, associated with other
threats such as floods and droughts, affect ecosystem dynamics, enhancing
the effects of red tides (harmful algal blooms), and causing immeasurable
economic, environmental, and social impacts for fishing communities.

Methods

Using social cartography, this work engaged six local community groups in
the collective production of their own maps of social risk, evacuation routes,
and adaptation strategies at the local level--maps of flooding, sea-level rise,
coastal erosion, tsunamis, and droughts. The maps drawn up in participatory
processes were digitalized using open-source QGIS mapping software, and
compared to data produced by scientific and technical institutions. In addi-
tion, interviews were conducted with long-time residents. Figure 2.1 outlines
the CoAdapta methodology adapted from previous work in Brazil (Albagli &
Iwama, 2022).
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Fig. 2.1 The CoAdapta approach, using participatory citizen science.

We built on a methodology developed earlier in the CoAdapta | Litoral
project for linking citizen science with GIS and SDI mapping (Figure 2.1). In
each country, threelocal CoAdapta groups were created: in Brazil, groups from
Iriri/Onga (Ubatuba), Juqueriquere (Caraguatatuba), and from Carapitanga
(Paraty); and in Chile, groups from Maullin (Llanquihue), Dalcahue, and
Quellén (Chiloé Island).

Following discussions about the purpose and value of this research for
local participants (Phase I), the groups were trained in global positioning sys-
tems (GPS), and GPS devices coupled to phone applications allowed partici-
pants to collect local observations on climate change impacts (Phase II). Each
group co-constructed semi-structured questionnaires with questions on how
climate change is perceived to be happening, what impacts people observe,
and how they respond with adaptation strategies based on local knowledge.
Using social cartography, the groups carried out participatory mapping,
showing the places where impacts occur and the responding local adaptation
strategies, which include escape routes in case of disasters (Phase III).

The results on impact sites and adaptation strategies were organized
into a prototype CoAdapta platform to design custom maps using the Story
Map tool, an application from the ESRI company that uses ArcGIS software
(a common GIS computer program). These maps enhance digital storytell-
ing about observations on climate change and adaptation. Other tools used
were OpenTEK and Oblo, digital platforms implemented by the LICCI
(local indicators of climate change impacts) and LICCI(ON)® (LICCI obser-
vation network) projects. LICCI is a project aimed at bringing Indigenous
and local knowledge into climate change research, funded by the European
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Research Council. Through cutting-edge science, the LICCI project strives
to deepen understanding of perceived climate change impacts, include TLK
in policy-making processes, and influence international climate change ne-
gotiations. LICCION was created to help share the climate research of the
LICCI project. CoAdapta data were adapted to the LICCI climate impact
classification protocol to geovisualize data on both platforms. Both LICCI
and LICCION projects were coordinated by the Institute of Environmental
Science and Technology of the Autonomous University of Barcelona, in col-
laboration with the CoAdapta | Litoral project. As shown by all these connec-
tions, global networks, and partnerships among research institutes and uni-
versities, there is no shortage of funding or academic interest in expanding
sources of data on climate change to address its risks and impacts.

This chapter explains our participatory research process and presents
preliminary results on how the local coastal communities in Brazil and Chile
are responding to the impacts of climate change (Figure 2.1, Phase IV). We
also discuss the potential roles, opportunities, and challenges for co-building
a geovisualization platform in appropriate, culturally sensitive language ac-
cessible to traditional communities that do not frequently use such technol-
ogies or the internet.

Between Phase IIT and Phase IV, there are possibilities of combining
high-tech methods with participatory, lower-tech methods and testing the
efficacy, effectiveness, and value of this approach. We experimented with sev-
eral high-tech mapping platforms to explore this.

Story Map Platform

The CoAdapta platform used the Story Map tool, a web-based application
linked to ArcGIS, to build stories with custom maps that inform and inspire
local observations about climate change impacts and adaptation. Storytelling
helps people comprehend and navigate the climate crisis together, building
agency through shared understandings (Ellis & Gladwin, 2022). Maps are an
integral part of storytelling about climate change impacts, offering narratives
a stronger sense of place, illustrating spatial relationships, and adding visual-
izations of local data.

With a map-maker, we created custom maps to enhance the participants’
digital storytelling. We added text, photos, and videos to their existing web
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maps built in ArcGIS, and web scenes to create an interactive narrative that is
easy to publish and share.

OpenTEK and Oblo Platforms

LICCION is based on LICCI research methodology (Reyes-Garcia et al.,
2020), which proposes a classification of climate change impacts through
indicators, built from qualitative place-based observation of climate change
impacts. The indicators are grouped into four main systems: climatological,
physical, biological, and socio-cultural/economic. LICCION is grounded in
a co-production process where local actors have access to first-draft LICCI
indicators that are transformed according to their local realities, interests,
and concerns, and are able to modify the classification to develop surveys that
best meet their needs and can be integrated into the Oblo platform.

Oblo is a free and open-source technology designed by the Institute of
Environmental Science and Technology of the Autonomous University of
Barcelona. It allows anyone to create online platforms to document and vis-
ualize geolocalized data. The first platform the LICCI research team built
with Oblo is OpenTEK, a citizen science tool designed to encourage partici-
pation in climate change research by allowing anyone in the world to docu-
ment and classify observations on local climate change impacts. This tool is
currently being extended in collaboration with non-governmental organiza-
tions (NGOs) and researchers to provide more relevant biocultural options
and functionalities for community-based data collection.®

The adaptability of the Oblo technology and LICCI methodology allows
communities and organisations to determine what dataset can be included
and to develop multiple local-level platforms for collecting policy-relevant or
context-specific data.

In this research, we aimed to test the flexibility of the Oblo platform
and LICCI using qualitative and quantitative data collected through the
CoAdapta process. This process provided qualitative data from surveys, and
spatial data collected and created through Phases I, IL, III, IV of the process
(Figure 2.1). To organise data, firstly we compared the LICCI indicators with
CoAdapta survey questions and participatory mapping, in order to recog-
nize common elements and classify CoAdapta information according to the
LICCI indicators. The data were organised under the natural disaster umbrel-
la selecting different LICCI indicators of each system and creating new ones.
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Each CoAdapta interview represented a data-entry point in the platform,
complemented with qualitative spatial information; some indicators had
georeferenced points, for example flooding areas, security areas, etc. The data
was organized into five systems, followed by their indicators (see Figure 2.2).

Geovisualization of Local Observation Data on
Climate Change Impacts and Adaptation in Different
Platforms

We are working with data collected from the CoAdapta | Litoral project from
2017 to 2020 using three digital platforms: Story Map, OpenTEK, and Oblo.

In Story Map, data collected from interviews, social cartography data, and
audiovisual materials are made available on the platform in an interactive sys-
tem.” It is an intuitive platform, easy to use and easy to interact with. However,
it is also a paid platform, sold by the ESRI company, limiting access to those
who can pay for the use and design of the maps created (Figure 2.3 and 2.4).

Looking to provide greater accessibility and replicability in how data is
visualized, the CoAdapta | Litoral and LICCION projects sought to show how
the free, open-source Oblo platform could adapt to the context of previously
co-designed projects at the community level. Based on revisions/adaptations
of classification systems from LICCI protocols on climate change impact ob-
servations, and questions related to the development of the CoAdapta project,
an initial Oblo prototype was created.®

Thus, data mapped from social cartography were gradually transferred
to the university-built Oblo platform in order to give visibility to the data
co-built with traditional and local communities in the coastal CoAdapta and
LICCION project, following a co-production process (Figure 2.5 and 2.6).
Both projects involved local actors and their knowledge to inform climate
change impacts at local levels. Despite the similarities in process, different
frameworks or lenses were used to understand climate change, creating chal-
lenges for integrating both projects.

Barriers and Opportunities of Map Visualising Platforms

Our conclusions about this effort to combine TLK and digitized scientific
mapping methods for use by communities are mixed. One challenge relates to
the design and purpose of the mapping software and platforms. CoAdapta has
been using a risk-based approach and LICCION an impact-based approach,
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making it difficult to fit CoAdapta data into the Oblo platform. Converting
data into the proper data format was also challenging. For instance, spa-
tial information was in shapefiles, which is typical for geoprocessing data.
Using this information as Oblo data required extra steps to transform it to
meet Oblo requirements, designed initially to geospatialize data from JSON
(JavaScript Object Notation), a standard text-based format for representing
structured data based on JavaScript object syntax.

A more fundamental problem relates to how the technologies were
used during the process of participatory research. Researchers responsible
for organizing CoAdapta information into the LICCION platform did not
participate in the data collection; therefore, interpretation and the limited
knowledge regarding each social-ecological system might have led to a loss
of information. Consequently, we highly recommend that researchers be in-
volved in the knowledge co-production process from the beginning of the
project in order to adjust the survey and interviews to create the data follow-
ing the LICCION tree, or to re-organize the data together with local partici-
pants and organizations, during the fieldwork period of engagement in the
communities.

Finally, the LICCION project has several protocols related to the CARE
(collective benefit, authority to control, responsibility, ethics) principles of
Indigenous data governance, which were developed by the Global Indigenous
Data Alliance,’ and relate to Indigenous data sovereignty and ethical data
management practices. CoAdapta also has a set of principles around pro-
tecting sensitive cultural or traditional knowledge. It is important to spend
the time and resources to understand these goals, and the differences be-
tween these protocols and other similar measures, and to develop appropriate
principles in each community context—perhaps in collaboration with local
organizations and community members—so as to ensure that data collection
and analysis meet each project’s standards for ethics and community respect.

We found that some community members were less comfortable than
others with the technological aspects of mapping that we tried to use, despite
our efforts to familiarize everyone with the software, platforms, and meth-
odologies of this kind of mapping. Since climate change impacts have grave
implications for traditional communities who hold important and relevant
knowledge and understandings, and government decision-makers usually
rely on high-tech data analysis methods, we see this process of continuing to
relate TLK and high-tech science as a long-term participatory priority.
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With Indigenous and civil society partners, LICCION has extended Oblo
and developed distinct community-centred domains and surveys to not only
facilitate the documentation of observations on local climate change impacts
but also to allow community-specific livelihoods, perspectives, and protocols
to be considered and integrated. The purpose of these new domains and sur-
veys is to enable customary and community-led research and evidence-build-
ing on climate change while upholding Indigenous data sovereignty princi-
ples and values.

Final Remarks

Citizen science initiatives using digital platforms have been widely used at
various scales and levels in many local communities. Our chapter presented
our reflections on the processes of collecting climate observations in trad-
itional coastal communities in Chile and Brazil, which were co-designed in
prototypes of digital geovisualization platforms that allowed for quick visu-
alisation in vector data format (points, polygons, and lines), as well as the
formats of photographic records, text, and videos.

The use of data from Indigenous and traditional communities has raised
concerns about data sovereignty in projects such as CoAdapta, LICCI, and
LICCION, underscoring the need for traditional communities to use tech-
nologies that presuppose principles of open access, easy access, and cogni-
tive flexibility (Albagli & Iwama, 2022; Reyes-Garcia et al., 2022; Serret et al.,
2019).

Citizen science initiatives with traditional communities often have a
methodological design that seeks to build bonds of trust via local working
groups and establish research relationships at the level of collaboration or
co-design. In this sense, it is also important to emphasize the principles of the
right to research (Appadurai, 2006), guaranteeing community participants
their legitimate citizens’ rights.

Our results demonstrate the importance of seeking open and freely
accessible methodologies for visualizing and sharing data produced at the
community level, together with protocols that guarantee free decisions about
what types of information the community wants to share, so that the purpose
of knowledge production is situated in the local context.
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NOTES

1 See, for example, SDI development in Chile at https://www.ide.cl/ and in Brazil at
https://inde.gov.br/.

2 See http://www2.cemaden.gov.br/cemaden-educacao/.

3 The Brazilian team was part of the CoAdapta | Litoral project, carried out from 2017
to 2021 and funded by the Rio de Janeiro State Foundation for Research Support at
the Brazilian Science and Technology Information Institute, Federal University of Rio
de Janeiro. For researchers at the University of Los Lagos in Chile, funding support
came through a Queen Elizabeth IT Diamond Jubilee Scholarships Advanced Scholars
Program (QES-AS) project based at York University (Canada).

4 LICCI project—https://licci.eu/.

5  LICCION project—https:/licci.eu/liccion/.

6  See https://oblo.network/. Features and technical documentation can be found here:
https://oblo-cit-sci.github.io/.

7 See https://www.coadaptalitoral.net/mapping-platform.html.

8  See https://oblo.network/domain?d=coadapta.

See https://www.gida-global.org/care.
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Introduction: The Importance of Local Responses to
Climate Change

Climate change and extreme weather events have led to multi-vulnerabil-
ities worldwide, particularly in many African countries where recent severe
droughts, floods, and intra-seasonal dry spells have impacted smallholder
farming productivity. This chapter examines crop and livestock smallholder
farmers’ sensitivities to climate change and their adaptive strategies at the
local level in southwestern Nigeria. Using participatory research methods, we
investigated local indicators of climate change impacts and adaptation op-
tions being adopted by hundreds of rural farmers. We carried out our three-
month study with the support of farmers’ organizations in two major farm
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communities. We found that nearly 97 per cent of farmers have experienced
delays in rainy-season onset and changes in times for the ending of the rains
during the growing seasons, and have noticed low yields of some crops in re-
cent years compared to the average over the past thirty years. We were able to
derive locally relevant climate change assessment indicators in the study sites,
which included such factors as rural farmers” awareness of climate change,
its impacts, and specific adaptation measures. This research has improved
our understanding of how climate change affects smallholder farmers and
their socio-economic systems through the documentation and analysis of
local knowledge and perceived effects of climate change. The participatory
research process has also raised awareness, understanding, and agency in the
local communities.

Climate change is a global crisis which, out of necessity, is being ad-
dressed in diverse and innovative ways at local levels worldwide. While there
is vast general evidence of climate change, its impacts, and the many ways
in which it affects agriculture, sensitive local adjustments are a vital means
of adaptation in African countries. Continent-based climate assessments
show that Africa is positioned to experience significant climatic changes, as
extreme drying and warming occur in most African regions, with regional
variations (Ayanlade et al., 2020b; Boko et al., 2007; Dunning et al., 2018). But
“bottom-up” assessments from the perspective of local people, focused on
understanding the interactions among multiple types of climate change risks
and impacts, the sensitivities of different agrarian rural communities, and
particularly gender impacts, have been relatively scarce and limited. Multi-
hazards resulting from extreme weather events due to climate change have
affected nearly six billion people (due mainly to water scarcity) and caused
over eighty million casualties globally; most affected people are seniors, chil-
dren, and women who live in rural agrarian communities (Lal, 2004; Rippke
et al., 2016; Woolf et al., 2010). In Africa, extreme weather events have led to
recent severe droughts (Ayanlade et al., 2018b; Ogunrinde et al., 2019), floods
(Adelekan & Asiyanbi, 2016; Ahmadalipour et al., 2019; Lamond et al., 2019),
and intra-seasonal dry spells (Fall et al., 2019; Han et al., 2019) which have
great impacts on agricultural productivity, putting stresses on food security
(Ayanlade et al., 2017; Lipper et al., 2014), water scarcity resources (Schilling
et al., 2020; Shiru et al,, 2019), and human health (Ayanlade et al., 2020a;
Ayanlade & Radeny, 2020; Ayanlade et al., 2020b; Sergi et al., 2019). Some
studies have shown that climate change represents the major challenge for
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future development, particularly in the drier parts of the continent, due to its
increasing impact on crops and pastoral farming, ecosystem services, human
health, and livelihoods (Adger et al., 2009; Ayanlade et al., 2018b; Mbow et
al,, 2014).

Year-to-year climate change impacts on crop production have resulted
in severe agricultural losses in many African countries, which in some cases
have led to unprecedented famines (Adejuwon, 2004; Kang et al., 2009). For
example, a study by Adejuwon (2004) has reported inter-annual rainfall vari-
ability as a major factor affecting crop yields in Nigeria. Local farmers often
do not have sufficient scientific information relating to the full range of causes
and implications of climate change, and as such, their actions and adaptation
strategies sometimes fall short of the desired result. The Intergovernmental
Panel on Climate Change 6th Assessment Report (IPCC, 2021) shows that
for adaptation to be effective, local knowledge is needed in conjunction with
other forms of knowledge. The report further notes that economic poverty,
political instability, and low productivity, which constitute important chal-
lenges in Africa, worsen and interact with the impacts of climate change. It
is obvious that adaptation planning and implementation at the local level in
Africa are essential for developing robust responses to climate change.

As an exploration of how this can be done, we set out to assess small-
holder farmers’ sensitivities to climate change and their adaptive approaches
and rationales at the local level. Smallholder farmers, in this study, include
small-scale farmers who own or control the land they farm but do not use
mechanised equipment. They are typically operating under a small-scale
agriculture system where they grow and commercialize their products alone
or in local groups of neighbouring farmers. An important motivation of the
study was to compare the perceptions of rural crop and livestock farmers
to meteorological analyses in order to assess weather variability/changes and
how rural farmers understand and view these changes. The study focused
on two major research questions: the sensitivity of smallholder farmers to
climate change and their adaptive capacity. As noted in the literature, adap-
tion and mitigation of anthropogenic climate change are significantly de-
pendent on human sensitivity to its impacts and risks (Cox et al., 2018; Pecl
et al., 2014; Trisos et al., 2022). We therefore tried to document the farmers’
awareness of climate change, its impacts and specific adaptation measures,
as a locally driven way of appraising the impacts of changes in rainfall and
temperature during the rainy and dry seasons. The farmers’ own assessments
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provide information about how their strategies help protect their livelihoods,
minimize risk, and shape interactions among variables that (unlike weather
fluctuations) are within the farmers’ control. This, in turn, indicates con-
siderations that policy-makers, extension agents, education institutions, and
community organizers should consider to support adaptation and socio-eco-
nomic welfare in regions affected by climate change.

This chapter describes our study’s context, methodology, and outcomes.
In the conclusion, we comment also on the relationship between methodol-
ogy and results: how our study’s relatively attentive, community-based, par-
ticipatory approach made possible some of our nuanced findings.

Study Area, Goals, Research Partners, and Methods

We carried out our research in the southwestern part of Nigeria (Map 3), with
local farmers’ organizations located in the rural communities of Odemuyiwa
and Ilora/Ilu-Aje, which are among the most populous smallholder farming
communities in southwestern Nigeria.' Yoruba is spoken in the study area,
and the population also includes some Hausa farmers and Fulani livestock
farmers. Crops include cocoa, maize, cassava, vegetables, and other farm
produce.

We had several reasons for selecting these two communities. Besides the
fact that they are the major smallholder farming communities in the region
and are accessible from our university’s location in Ile-Ife, they are located in
the two main agro-climatic zones of Nigeria: Ilora is located in the Guinea
Savanna; Odemuyiwa is located in the Rain Forest agro-climatic zone. The
Guinea Savanna zone is known for cereals and tuber crop farming while
the Rain Forest zone is known for cash crops and tree crops such as cocoa,
coffee and kola nut. Thus, working with smallholder farmers in these two
communities allowed us to sample perceptions of climate change impacts and
adaptation across different agro-climatic zones and different kinds of farm-
ing practices. The soils across the study area are rich and appropriate for the
kinds of cultivation undertaken.

We explored climate change impacts and multi-risks using mixed meth-
ods and multi-disciplinary approaches to develop what we call a multiplying
vulnerability index. This relied on both quantitative and qualitative informa-
tion from questionnaires and in-depth focus group discussions (FGDs) with
farmers. A set of semi-structured questions was used for in-depth interviews.
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Care was taken to purposely interview individuals who had been farming
for periods longer than ten years, and who thus had experience with farm
and weather conditions in the area over time. The questions were related to
impacts of climate change, perceptions and responses to climate change im-
pacts, adaptive capacity, and vulnerability. The FGDs facilitated information
exchange on the farmers’ perceptions, local indicators of climate change, its
impacts, and their adaptation strategies. We also gathered information on
the demographic characteristics of the farmers, their agricultural practices,
means of climate change awareness, and other details. This was to understand
the determinants of farmers’ choices of adaptation methods and adaptive
capacity through climate-smart agriculture or other initiatives.? As a way to
increase our work’s relevance, applicability, and potential usefulness for local
people, we developed our research questions and approach in conjunction
with the local farmers’ organizations that were our partners in this research
process: the Odemuyiwa Farmers’ Association, Agbeloba Farmers Society
of Tlu-Aje (Agbeloba means that as providers of food for the community,
“farmers are the kings”), the Ilora Women’s Farm Association, and the Ilora
Smallholder Farmers Cooperative. The lead researcher, while introducing the
project and requesting leaders’ support and participation, also carried out
“key informant” interviews with local chiefs, elders, and leaders. The farmers’
organizations kindly introduced the lead researcher at their regular meet-
ings, provided him with lists of member farmers, and appointed a liaison
member to help him make appointments, accompany him, and introduce
him to farmers to be interviewed each day. Interviews were mostly carried
out in the fields, during the farmers” breaks. Women farmers were mostly
interviewed on market days in their market stalls, in between their attending
to customers.

Through collaborations with the farmers” organizations, we organized
training workshops for farmers in each of the communities (Odemuyiwa and
Ilora/Tlu-Aje) to discuss concepts, policies, and mechanisms relating to cli-
mate change impacts and adaption on agriculture and food security, linked
to the livelihoods of smallholder farmers in the study sites (Figure 3.1). The
invited participants included both livestock and crop farmers, representa-
tives from local government authorities, and rural community leaders in the
settlements where their primary occupations are farming. The workshops,
FGDs, and interviews were led by a team of twelve researchers (six men, six
women) made up of lecturers, graduate and undergraduate students from
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Fig. 3.1 Workshop/training on climate change impacts held in Odemuyiwa village, Osun
State, Nigeria.

the Department of Geography, Crop Production and Protection, and the
African Institute for Science Policy and Innovation, Information Technology,
of Obafemi Awolowo University in Ile-Ife, Nigeria. More than two hundred
and fifty smallholder farmers and other guests participated in each workshop,
roughly one-third of whom were women. The individual interviews with
elders, leaders, and farmers numbered about forty-five in Odemuwiya (about
fifteen of whom were women farmers) and about twenty-five in Ilora (ten of
them women and four of them Hausa-speaking pastoralists from northern
Nigeria who had moved to the area in recent years). The participants’ ages
ranged from thirty-five years to over sixty years. Many of the participants had
at least fifteen years of farming experience and had been living in the com-
munities over a long period of time; many were native to the communities.
The FGDs (Figure 3.2) were held either outside or in large churches in each
community, and besides farmers, local youths were invited, along with a group
of more than ninety undergraduate students from Obafemi Awolowo University
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Fig. 3.2 Focus Group Discussion on climate change impacts, held in Ilu-Aje/ Ilora, Oyo State,
Nigeria.

Fig. 3.3 University undergraduates visit Odemuyiwa and learn how climate variability affects
agricultural productivity in the rural community.
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who came by bus for the day, mingled and spoke with local youths and farm-
ers, and learned about how to conduct participatory research. Among other
presentations on climate change science and adaptation (Figure 3.3), univer-
sity climate researchers brought a mobile weather station and showed interest-
ed farmers how it works to record and transmit rainfall and temperature data.

Other methods that research team members used to gather informa-
tion included observation, investigation, measurements, field sketches, au-
dio-video recording, photographs and GNSS (Global Navigation Satellite
System) surveys. The workshops, with participants’ permission, included
digital audio and video recordings, and photographs (Figure 3.1), which were
used to document and share farmers’ sensitivities to climate change impacts,
and their adaptation capacities, including from a gender perspective.

On the day of the team’s arrival for the workshop that wound up our
research in each community, the local participants were already assembled
in a church hall facility. After introductions were made and participants’ at-
tendance was taken, an information session on climate change awareness was
held. The main activities were based on FGDs in small groups, facilitated by
members of the research team, who also made presentations on different cli-
mate change topics including the dynamics of climate as it affects crop yields;
crop production, processing, and protection; and the technologies and incen-
tives available to farmers. Team members joined in the Q+A discussions with
all participants.

Farmers shared their suggestions regarding key areas researchers could
explore to bring agricultural dividends to local farmers and facilitate their
adaptation to climate change. At the end of the session, certificates were
issued to participants, and cutlasses were given out too, as thanks for every-
one’s participation and to aid their farming activities. All participants shared
a meal at the end of the workshop (Figures 3.4 and 3.5).

Participatory aspects of the research design included researchers” grad-
ual introductions to community members, facilitated by local organizations
and individuals; various opportunities for individual and group informa-
tion-sharing in informal conversations, interviews, FGDs, and workshops;
familiarization of farmers and local youth with climate communication
terms, climate science, and potential adaptation measures; building political
agency and stakeholder engagement through the farmers’ organizations and
local networks; respectful acknowledgement and sharing of local knowledge
and innovations in facing climate change; special attention to the particular
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Fig. 3.4 and 3.5 Workshop participants received cutlasses in appreciation of their sharing
knowledge on climate change.
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socio-economic contributions and multi-vulnerabilities of women farmers;
and opening up possibilities for further ongoing communication and link-
ages between the villages and the university at both inter-personal and insti-
tutional levels.

Results and Discussion: Farmers’ Climate Change
Knowledge and Adaptation Strategies

In both the research design and the interpretation of results, we relied on
Jost et al. (2014) and the framework for understanding local adaptive capacity
(LAC) developed by Jones et al. (2019) as part of the Africa Climate Change
Resilience Alliance (ACCRA) initiative. Within this framework, LAC for
smallholder farmers is seen as depending on the context-specific interaction
of governance institutions, social learning, trust, collective action, creativity
/ innovation, and the availability of assets; particularities of gender, politics,
and power are also important. The LAC model groups these characteristics in
five distinct but interrelated attributes of adaptive capacity. These include the
asset base; institutions and entitlements; knowledge and information; innov-
ation; and agile, forward-looking decision-making and governance.

Assets are very important for smallholder farmers, as the poorest are
most vulnerable to the effects of climate change and broader developmental
stresses. Lack of assets is likely to affect the ability of smallholder farmers to
cope with the effects of climate change. Gender is a strong determinant of
asset limitations for women farmers. Institutions and entitlements mediate
access to and/or control of asset-based resources. Knowledge and informa-
tion are required for a better understanding of the observed and possible
future climate change impacts and their complexity, awareness of climate
change adaptation options, ability to test options, and the ability to incorpor-
ate interventions. Decision-making and governance are key to supporting the
capacities of smallholder farmers in coping with the consequences of climate
change. Organising response options can help them better handle the effects
of climate change along with other socio-economic and ecological pressures.
This can be achieved through effective innovation that involves both scientif-
ically and traditionally focused technology and innovation tailored to local
projects that help smallholders respond to climate change impacts and risks.
LAC theorists also note the importance of context and dialogue among com-
munity members in this regard (Jones, 2019; Jost et al., 2014). In our analysis
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of results from our research in the two communities, therefore, we consid-
er all these factors as related to the adaptive capacity and practices of local
farmers.

The outcomes of our research indicated that both crop and livestock
farmers have certainly noticed changes in climate. During our participatory
engagement with the farmers, the majority stated that they had perceived
changes in times for the start and end of the rains during the growing sea-
sons, and noticed that some crop yields are lower in recent years compared
to the past thirty-year average. Livestock farmers are now finding it difficult
to find water and green pastures during the prolonged dry spell. Nearly all
the farmers perceived changes in the onset of rainfall. The level of awareness
of local people about weather changes linked to global warming, and their
sensitivities to this, are very strong.

Generally, the farmers perceive many changes in the climate system in-
cluding the increase in the annual minimum temperature and reduction in
the same in the coldest and hottest seasons, increase in the maximum tem-
peratures in both seasons and reduction in the amount of rainfall in both
seasons. Many farmers observed changes in the mean temperature, frequency
of cold days, sunny days, and sunshine intensity and the intensity of heavy
rainfall events was generally agreed to be on the increase. The frequency of
warm days and changes in mean rainfall was agreed to be higher. The temper-
ature is perceived to be on the increase only in the hottest season. Since rains
are now delayed, cropping seasons are now shortened and planting dates are
no longer fixed.

The farmers (both male and female) indicated that rainfall has been
much more unreliable in recent years. The majority of the rural farmers per-
ceived that “the climate is by far away from what we used to have in the past,
the climate change has resulted into changes in the biophysical environment,
poor yield of crops as a result of change associated with reduction in rainfall,
attack of pests and diseases.” They further stated that “some pests not known
in years back are now prominent, while crops planted in the past are not as
productive as they were, even tree crops are no longer sustainable.”

The perceptions of farmers regarding changes in the intensity of rainfall
and numbers of rainy days, heat changes/variability, and their sensitivities
are generally consistent with climatic trend analysis. Previous studies have
shown that sub-Saharan Africa is likely to be more vulnerable to climate
change than other parts of the world, not only because the economy depends
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on rain-fed agriculture, but also due to the difficult challenges of poverty
including food security, health challenges, and low levels of infrastructural
and technological development (Ayanlade & Ojebisi, 2019; Ayanlade et al.,
2018a; Bryan et al., 2018; Mogomotsi et al., 2020; Morton, 2007; Thornton et
al., 2011). Drought and heavy rainfall-induced floods are projected to become
more frequent and severe, thereby increasing pressure on freshwater resour-
ces. In particular, there is high confidence (Ayanlade et al., 2018b; Hillie &
Hlophe, 2007) that risks associated with increases in drought frequencies and
magnitudes are projected, even at an average global temperature increase of
1.5°C, for many African countries. What worsens the situation is that nearly
41 per cent of the population in Africa lives below the international poverty
line of US$1.90 per day (World Bank, 2018).

Earlier studies have shown that because the majority of crop-farming
activities in Nigeria are rain-fed, rainfall is the most important element of
climate-related risk, a change of which will greatly affect both crop and live-
stock farming in the country. Thus, crop and livestock farmers in Nigeria are
likely to be severely affected because of their low levels of adaptive capacity
to climate change/variability (Adejuwon, 2004; Boko et al., 2007; Liverpool-
Tasie et al., 2019).

Farmers™ perceptions of climate variability/change were based on the
local climate parameters they identified, but it was apparent from all our in-
formation-gathering that these farmers are particularly vulnerable to climate
change since the majority of them do not have enough assets or resources
to cope with the situations they are experiencing. Many farmers who par-
ticipated in our study made suggestions that facilitators should link them to
policymakers who could intervene to help resolve their farming plight.

Some suggested that there is an urgent need to establish cooperatives
headed by the local farmers with facilitators (perhaps from the university)
as supporting members, who could provide advice on farming activities and
help farmers gain access to agricultural loans and other incentives. In other
words, the government could build the capacity of agricultural extension sys-
tems (Morton, 2007) and make available climate change education schemes
(Ayanlade & Jegede, 2016), perhaps using communications technology innov-
ations such as cell phone applications.

Our collaboration with local farmers’ organizations allowed us to observe
through participant observation the local mechanisms that exist in both com-
munities to facilitate communication about problems farmers face: reliance
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on elders and leaders, development of social trust, information-sharing, and
development of creative initiatives to advance collective well-being. For ex-
ample, the farmers’ repeated suggestions and questions related to funding
options and support for their climate resilience projects showed that they are
interested in organizing a collective community-based appeal and approach
to climate adaptation to take advantage of any institutional opportunities.
While the three-month time frame of our research may not have given us a
thorough understanding of how local governance institutions work and how
power is distributed or implemented in each community, we agree with the
LAC framework that this is fundamentally important and has many gender
implications. The majority of farmers stated that “governments need to help
rural farmers, with financial and mechanical aids to cope during climate ex-
treme events.” Such aids are most needed by female farmers who are heads
of households; the majority of them stated that they “do not have adequate
financial aids and assistance like the male farmers in their communities.”
Consequently, “female farmers are less able to adapt to climate change than
male farmers”; this was agreed on during the FGDs.

In Nigeria, like many other African countries, medium- and long-term
adaptive measures have been identified in the national communications to the
United Nations Framework Convention on Climate Change. The Ministry of
the Environment in Nigeria, for example, has identified emergency measures
for adaptation in the National Adaptation Programmes of Action (NAPAs),
which focus on agriculture, food security, water resources management, and
other sectors. Many of the measures have not yet been fully implemented,
leaving many farmers without a sound understanding of the challenges fa-
cing agricultural production that result from climate change and the plans
for facing them. Though campaigns towards behavioural and policy change
as a result of climate change may be a long-term adaptation matter, farm-
ers’ awareness of climate impacts, such as the frequency of extreme weath-
er events, needs to be addressed expeditiously (Ayanlade et al., 2022) in the
rural areas of southwestern Nigeria, and throughout the country—a major
gap that this study addresses. The findings of this study, identify a need to
build farmers’ capacity development programmes to assist them in coping
with the changing climate.

Nonetheless, farmers are very resourceful and are using options open to
them to increase their climate resilience. We were able to document a number
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of adaptation strategies that farmers are already adopting. These include the
following:

« Shift planting dates to accommodate changes in onset of rains, even
year to year.

o Irrigate using head-carried water from boreholes during droughts
to keep plants alive (though this is very labour intensive and not
practical at more than minimal scales).

 Plant new, water-intensive cash crops such as cucumber, watermelon,
golden melon, carrot, and cassava species, at times of peak rainfall,
to earn income to tide themselves through times of drought that may
cause major rain-fed crops to fail.

o Minimize risk by sending family members to cities for work, who
can remit funds to tide others through crop failures and drought.

 Seek funding for collective construction of new water wells and
boreholes.

For all these adaptation strategies, we noted that several factors are relat-
ed to specific farmers’ ability to adapt and to determine their choice of adap-
tation methods. The principal factors determining their options are income,
level of education, and years of farming experience. Farmers detailed that
“lack of financial capital hinders the ability to purchase mechanized irrigation
systems as adaptation methods during prolonged dry spells.” Many of them
claimed that they “have little income from smallholding farming and this is
a major barrier to adopt some adaptation methods, especially those that are
capital intensive.” As per the LAC model, those with more assets and resour-
ces, knowledge and information, and entitlements are better able to innovate
and take advantage of power differentials to adapt to climate change-driven
shocks and trends.

With regard to differences between the Guinea Savanna and Rain Forest
agro-climatic zones, we documented that rainfall variation and droughts
are more frequent in the more northerly Guinea Savanna area, where there
are fewer tree crops and thus more extreme dependence on annual rainfall
and more pressure for irrigation. Through interviews with farmers, we also
heard of incipient land conflicts between Hausa-speaking in-migrants who
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are animal herders and longer-term Yoruba-speaking residents whose crops
are sometimes harmed by grazing animals. This reflects migration pressures
on farmers living further north in Nigeria, also caused by climate change.
Such conflicts have the potential to damage adaptation requisites noted in
the LAC model such as social trust, effective governance institutions, entitle-
ments, and asset distribution, reducing adaptation ability for some and likely
increasing economic disparities within the farm communities.

Conclusion

In this study, we used participatory research methods to assess smallholder
farmers’ sensitivity to climate change and their adaptation strategies. Our
goal was to improve understanding of how climate change affects smallholder
farmers and their socio-economic systems through the documentation and
analysis of local indicators and perceived effects of climate change. The re-
sults show that the majority of smallholder farmers are sensitive to climate
change, as many of them are aware of changes in both rainfall and temper-
ature in recent years. The majority of farmers claimed that recent changes in
rainfall and temperature have significant impacts on the development and
yield of many crops. They acknowledged the evidence of climate change in
their rural communities. They had good understanding of changes in climate
conditions in recent years, which they said include shortness of the duration
of seasonal rainfall, and consistent intensification of temperatures during the
daylight and sometimes also at night. They acknowledged that while some
farm pests are no longer evident, others are still very much present and cause
serious damage to their crops. They are changing their farm practices as best
they can, given their differing vulnerabilities and options, to adapt to these
changing farm conditions while attempting to preserve their socio-economic
resilience.

This research adds to knowledge about participatory ways to assess
multi-risks and multi-hazards resulting from climate change. Since there
is high confidence that multi-risks of climate change are likely to aggravate
poverty in Nigeria, where millions of people’s livelihoods depend on rain-fed
agriculture and the immediate natural environment, these approaches have
great implications for well-being.

Our participatory fieldwork, which included a range of research meth-
ods, allowed us to explore climate change from the “grassroots” perspective
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of farmers, gathering detailed information about the many interacting factors
identified in the LAC model as influencing climate adaptation abilities and
overall social impacts of climate change. This in turn has enhanced the theor-
etical and scientific conclusions in the literature about the large impacts of
climate change on smallholder agriculture in this particular context. Our ex-
perience with this participatory process, involving hundreds of local farmers
and youth, researchers and university students, also gives us confidence that
the research intervention itself has likely contributed to building social trust,
innovation, and collective engagement—key factors in adaptation potential.
As one senior chief told us at the final workshop, “I have never experienced
such a thing before!” Several of the participants suggested, “we will appreciate
it if this kind of programme can be organised for us again in this village, to
help our farming activities under climate change.”

We believe this kind of detailed, context-specific awareness needs to be
replicated in other communities, since the ability to adapt at the local level is
a prime determinant of community members’ well-being.
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NOTES

1 All the authors contributed to this project in various ways: while the first author
designed and coordinated the research, others assisted with focus groups and
workshops, interviews with farmers, data analysis and writing, project logistics,
language translation, and/or coordinating student participants’ training as visitors
while the research was underway.

2 Weassessed our results using statistical models, and we report on those quantitative
results more fully in other publications. The independent variables were the timing
and duration of rainy and dry seasons, the adaptation methods currently employed
by the farmers, and the length of time for which the respondent has been a farmer.
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The dependent variables were crop yield, crop failure, and perceived variations in
climate. These were used to calculate correlation and regression models. Data from
the questionnaires and interviews were categorized based on different categories of
farmers’ perceptions of rainfall onset, amount, frequency and duration, intensity,
variability/change, and cessation in the study area.
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The Oil Palm Sector in the
Climate Crisis: Resilience and
Social Justice in the Commune
of Ngwéi (Littoral-Cameroon)

Guy Donald Abassombe, Mesmin Tchindjang, and
Vadel Eneckdem Tsopgni

Introduction

Climate change is currently a central concern for both scientists and polit-
ical decision-makers at the global level (Niang, 2009); it constitutes one of
the many obstacles to human development (Brown & Crawford, 2008; Boko,
1988). The intrinsic injustice of global warming, which makes the poorest pay
the consequences of the actions of the richest, is even more flagrant for peas-
ants (Capocci et al., 2015; Development and Peace, 2015). This is because agri-
culture, which is one of the main levers of economic development, essentially
depends on climatic conditions (Chanzy et al., 2015; Bélanger & Bootsma,
2004). Agriculture can be seen as both a victim of climate change, and also as
one of its major causes (Baudouin, 2021). Deforestation for agriculture con-
tributes to greenhouse gas (GHG) emissions, reduces habitat and biodiversity,
and can reduce carbon sequestration, thus exacerbating climate change. On
the other hand, climatic disturbances have a direct impact on agricultural
production and yields (Boko et al., 2007; Mertz et al., 2009). This impact is
particularly significant in developing countries where agriculture is largely
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rain-fed and is the main source of employment and income for the majority of
the population (Agossou et al., 2012; Delille, 2011; Enete & Onyekuru, 2011).
From the home to the international scale, economic and social injustices and
inequalities at all levels exacerbate these impacts, aggravating hunger and
poverty in developing countries (Ramirez-Villegas & Thornton, 2015; Rawe
& Deering, 2015). Cameroon is already affected by these manifestations of cli-
mate change, which are multiplying across the country’s different agro-eco-
logical zones (P. Amougou, 2016; J. Amougou, 2018; J. Amougou & Batha,
2014; J. Amougou et al., 2013; Tchindjang et al., 2017). The agricultural sec-
tor, which employs about 70 per cent of the economically active population
and generates 80 per cent of the primary sector’s contribution to the gross
domestic product (GDP), is highly affected by climate change. Impacts on
agricultural production erode the living conditions of farmers (Mamoudou,
2019; Djitie Kouatcho et al., 2019), despite their strategic actions in response.

The oil palm sector, which currently constitutes one of the strategic
pillars of economic growth in Cameroon according to the nation’s Strategy
Document for Growth and Employment (Republique du Cameroun, 2009), is
not spared from this reality. In the Commune of Ngwéi' and throughout the
agricultural basins of the Littoral-Cameroon, the oil palm sector is already
threatened by climate change, affecting both productivity and the living con-
ditions of farmers. Faced with growing demand for land that fuels massive
land grabbing (Sitou et al., 2014), combined with most farmers’ limited access
to agricultural inputs, smallholders are struggling to fit into the process of de-
velopment linked to the expansion of palm groves. This situation makes the
oil palm sector a sustainable development issue, especially in this area where
oil palm provides 85 per cent of the local population’s income.?

What are the forms of social injustice that characterize the oil palm
sector, how does climate change affect this agricultural sector, and what al-
ternatives exist for the development of a more climate-resilient palm sector in
coastal Cameroon?

This chapter reports on our participatory research to investigate these
questions, with the help of two hundred and ninety palm oil producers from
twenty-nine villages in Ngwéi, where oil palm production has a long history
stretching back hundreds of years.> Through interviews with the farmers,
workshops to share knowledge about global warming and climate justice,
and small-group discussions in each village, we explored the changes the
farmers are experiencing, the challenges they face, and their comments about
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what would help to improve their livelihood options. We also documented
the farmers’ own informal and strategic initiatives towards protecting their
livelihoods in the face of climate change. We complement the information
they shared by summarizing available weather statistics and documentary
research on the impacts of climate change in coastal Cameroon, and on palm
oil production and climate justice in central Africa more broadly. Our con-
cluding reflections are based on the findings, demonstrated through our re-
search with small farmers, that land insecurity and farmers’ limited access
to agricultural inputs accentuate the effects of climate change for oil palm
farmers in Ngwéi.

The chapter is organized as follows. Section two sets out the geograph-
ical context and methodology for our work. Survey and interview results on
climate trends and impacts on small farmers are discussed in section three,
along with related statistical information on rainfall and temperature. Section
four explains how small farmers are adapting and changing their practices to
cope with the impacts they are experiencing. Our reflections and conclusions
make up section five.

Spatial Context and Methodological Approach

The Commune of Ngwéi is located in the oil palm cultivation corridor on the
coastal strip of Cameroon (Map 4). It is situated at the gateway to the main
outlet basins for palm oil production in Cameroon, notably 30 km from Edea
and 90 km from Douala, the economic metropolis and industrial free zone
of the country. This strategic position fuels strong expansion pressure within
the territory. Located in the Littoral-Cameroon region, this commune covers
an area of approximately 500 km?* (PNDP, 2018).

Like most areas on the Cameroonian coast, the physical setting of the
Commune of Ngwéi is favourable for oil palm cultivation. In terms of cli-
matic conditions, there is fairly constant humidity and heat throughout the
year. This zone has a humid, Equatorial Guinean-type climate characterized
by four seasons: The short and long dry seasons extend respectively from
November to January and from February to March. The short rainy season
generally extends from April to June and the big one begins in July until
August. The oil palm grows best in equatorial zones, which benefit from both
high rainfall (at least 1800 mm per year, or 150 mm/month), and an average
annual temperature of at least 26°C. Data on the monthly average trends of
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Fig. 4.1 Temperature and rainfall diagram of the Commune of Ngwéi, produced from the
monthly averages over the period from 1981-2017. Source: Climate data from NASA (2021),
Surface Meteorology and Solar Energy (SSE). Compiled by the first author.

precipitation and temperatures over the period from 1981-2017 show that the
Commune of Ngwéi receives a large amount of rainfall (on average 2400 mm/
year), with temperatures oscillating around 26°C (Figure 4.1).

Relatively flat land is best for oil palm cultivation (Jacquemard, 2011).
The Commune of Ngwéi extends over a vast low plain with hills that decline
in height farther to the south, which is dominated by river floodplains. Thus,
the centre and the south of the Commune of Ngwéi, compared to the north,
are more conducive to the cultivation of oil palm, which has expanded there.
Map 4 shows the oil palm cultivation zone in southeastern Cameroon.

Methodology

To investigate how climate change is affecting the oil palm sector, what op-
tions palm producers have for risk reduction, and the social justice implica-
tions, we adopted a mixed methods approach blending weather and agricul-
tural data analysis with participatory engagement with palm farmers to ask
them about how climate-related impacts are affecting them and their liveli-
hood strategies.
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The background climate data used in this study was obtained from NASA,
Surface Meteorology and Solar Energy (SSE) (NASA, 2021). These data cov-
er the period from 1981-2017.* All the surveys carried out in Commune of
Ngwéi took place from November 2019 to August 2021, as part of the first
author’s doctoral research.

Regarding the collection of socio-economic data, a survey questionnaire
was administered to a targeted sample made up of two hundred and ninety
households of oil palm producers, or ten households in each of the twenty-
nine villages (Map 4). The selection of the households to be surveyed was
made in 2019 as part of the implementation of a phase of the Oil Palm and
Adaptive Landscape (OPAL) project in the commune,’ a project in which we
participated as investigators. The choice of producers to include was made on
the basis of their age, by observation of physical conditions before confirma-
tion of the age data, and the number of years spent in Ngwéi. Thus, producers
under forty and having lived less than twenty years in the village were sys-
tematically excluded in order to focus on those with more farming experience
in the area. The questionnaire focused on the characteristics of farmers and
their farms, their logic and methods of access to land and agricultural in-
puts, their assessment of the impacts of climate change on production, and
the resilience strategies they adopted. To obtain more detailed information,
group interviews were organized in six villages with a total of 138 people, as
well as semi-structured interviews with a sample of selected farmers who are
strongly involved in oil palm growing and production.®

Results

The Exploitation of Oil Palm in the Commune of Ngwéi Is an
Activity Strongly Marked by Inequalities of Access to Factors of
Production

Depending on the size of the areas developed and how agricultural inputs
are used, two main types of oil palm exploitation coexist in the Commune of
Ngwéi. First is village exploitation, which is generally practiced on small areas
ranging from 0.5 to 2 ha for the most part, using wild palm seed whose pro-
ductivity depends essentially on the natural fertility of the soil. Its practition-
ers are commonly referred to as “smallholders,” and are mostly Indigenous
communities, plus a few farmers from neighbouring municipalities or other
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regions of the country. The other type of exploitation is “elitist exploitation.”
This is generally carried out on larger areas, ranging from 5 to more than 20
ha per farmer, using improved seeds with high-yield potential, chemical fer-
tilizers, and regular application of phytosanitary products such as pesticides.

The oil palm activity in this commune is developing in a context of land
insecurity and difficulties of access to agricultural inputs, especially for small
farmers.

Massive Land Grabs Are Fuelled by Weak Land Governance

In most rural areas of Cameroon, as is the case in Ngwéi, access to and
management of land is essentially governed through a customary regime.
This land management system advocates the control of all land by the
Indigenous population, the land being considered as the collective. It is up to
each village chief to delimit plots for cultivation in proportion to the number
of neighbourhoods and families. However, in certain forest areas, the effect-
ive appropriation of a plot is based on the “axe right” according to which
“the land belongs to the first clearer.” Such a context leads to inevitable illegal
occupations of agricultural land, which most often benefits elites.’

Based on field interviews with village chiefs, most of the elites, because
of their strong political or financial influence reputed in the village, unfairly
appropriated family land and sometimes even the village land reserve. They
do not hesitate to exploit for their own benefit the flaws of the customary
land tenure system, but also those of local land governance, in particular the
absence of rigorous management and control mechanisms. The majority of
producers in our study (42 per cent), consisting mainly of farmers who prac-
tice oil palm cultivation on small areas ranging from 2 to 5 ha, and about 28
per cent practice this activity on even smaller areas, less than or equal to 1 ha
(Figure 4.2).

Only 28 per cent of producers operate relatively average areas ranging
from 6 to 20 ha, and less than 2 per cent have areas of palm groves greater
than 20 ha, the latter category being essentially held by the elites. Indeed, the
elites represent only 19 per cent of the population of producers surveyed yet
hold 56 per cent of the total area of palm groves. In asserting these differences
related to illegal land acquisitions and possessions, farmers do not hesitate to
denounce this trend. One of them stated:
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Fig. 4.2 Size of land areas farmed for oil palm in Ngwéi. Source: Processing of field survey
data from 290 farmers in 29 villages.

We small planters in Ngwéi are finding it increasingly difficult to ex-
tend our oil palm estates on our own land. Some local elites, because
(they are) very rich and influential, allow themselves everything here,
and this under the gaze of the local administrative authority. We are
increasingly forced to fall back on forest regrowth to create our palm
groves; even if the yields per hectare are not better on these types of
vegetation, we have almost no choice. (A farmer during the Focus
group in Seppe village, March 2020. Translation by the authors.)

Smallholders are finding it increasingly difficult to expand their agricul-
tural estates to improve their incomes. This is associated with their degree of
limited access to agricultural inputs.

Small Producers Have Limited Access to Agricultural Inputs

High yields in palm groves and increased income for producers are largely
determined by the type of oil palm seeds used and the frequency of fertilizer
and phytosanitary product use in the context of the operation. However, the
surveys we carried out on the methods of palm-grove exploitation in Ngwéi
reveal that the practices are 83 per cent traditional in relation to the types
of seeds used, the frequency of fertilizer use, and the use of phytosanitary
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Fig. 4.3 (a) and (b) Type of palm seeds used and frequency chemical fertilizer use in oil palm
cultivation in Ngwéi. Source: Processing of field survey data.

products. More than half of growers (57 per cent) use wild seed types with
low yield potential (either Dura, Pisifera, or “run-of-the-mill” type®), and 17
per cent of growers are even unaware of the variety they are using in the field.
Only 26 per cent use improved palm seed types with high yield potential,
such as especially the Tenera type (Figure 4.3a). Similarly, barely 3 per cent
of producers regularly use chemical fertilizers on their plantations. The rest
of the producers use these fertilizers either just during the first year after the
creation of the palm grove (48 per cent), or during the first three to five years
(29 per cent), and 20 per cent of these farmers have never used chemical fer-
tilizers at all (Figure 4.3b).
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Two main reasons explain this: the first is the high cost of these inputs
for the vast majority of small growers in view of their sometimes-derisory
income. Most farmers do not have the necessary means to afford these agri-
cultural inputs. The second reason is most farmers’ ignorance about the role
of agricultural inputs in terms of production. This is linked to the lack of
information dissemination on the subject, in combination with the farmers’
lack of access to education. Besides, the minority of peasants with means do
not even know where to get farm supplies. To describe this reality, a planter
explains:

My son, almost everyone here uses wild seeds to create the palm
plantations, even if the production is not always satisfactory. If the
government could often help us with improved seeds that would al-
low us to have better production, it could increase our yields and
income, because we do not have enough means for that. (A planter
from Solopa village, December 2020)

Faced with these realities, most farmers in Ngwéi have to content themselves
with the derisory income linked to the traditional exploitation of oil palm. The
impact of climate change on production accentuates the decline in income.

Climate Change Significantly Impacts the Oil Palm Sector in the
Commune of Ngwéi

Like almost all regions of Cameroon, the Commune of Ngwéi is deeply affect-
ed by the effects of climate change, and these have perceptible repercussions
on the oil palm sector. We used statistics on temperature, precipitation, and
their variability to trace the evolution of climate trends in Ngwéi over the
thirty-six-year period from 1981 to 2017 (Figures 4.4, 4.5, and 4.6). In this an-
alysis, we focused our gaze on the evolution of the two main climatic param-
eters (precipitation and temperature), because the growth and productivity of
the oil palm depend essentially on them.

The evolution of rainfall on an annual scale (Figure 4.4) indicates a con-
tinuous decrease in the amount of rainfall over the study period. The annual
average is 2,168 mm.

Of the thirty-six years (1981-2017) studied, seventeen years, representing
47 per cent of the series, recorded a cumulative rainfall below normal. Seven
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Fig. 4.4 Interannual variability and trend of precipitation between 1981 and 2017 in Ngwéi.
Source: Processing of climate data from NASA (n.d.), Surface Meteorology and Solar Energy
(SSE). Compiled by the first author.

of them, including 1990, 1991, 1997, 1999, 2003, 2005, 2008, and 2014, repre-
senting 22 per cent of the series, recorded cumulative rainfall strictly less
than 2,000 mm. The year 1991, which was the driest with 1,104 mm, showed
a deficit of 1,064 mm of rain compared to the annual average.

The analysis and interpretation of the standardized precipitation index in
Ngwéi between 1981 and 2017 makes it possible to see alternations between
surplus years and deficit years (Figure 4.5).

In fact, between 1981 and 2017, there were twenty surplus years, or 55.55
per cent of the series, with different humidity levels from one wet year to
another. Extremely humid, highly humid, and moderately humid years are
irregularly distributed and respectively represent two years (10 per cent), one
year (5 per cent), and seventeen years (85 per cent). In terms of deficit years,
there are sixteen years, or 44.44 per cent, with moisture deficits varying from
year to year. These years reflect to varying degrees the decrease in cumulative
rainfall or even drought episodes that occurred in Ngwéi between 1981 and
2017. Years with moderate, high, and extreme moisture deficits, respective-
ly, were twelve years (75 per cent), three years (18.75 per cent), and one year
(6.25 per cent). The sub-period going from 1989 to 1992 successively recorded
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Fig. 4.5 Evolution of rainfall anomalies over the period 1981-2017 in Ngwéi. Source:
Processing of climate data from NASA (n.d.), Surface Meteorology and Solar Energy (SSE).
Compiled by the first author.

severe moisture deficits, with a peak of drought reached in 1991.° This climat-
ic trend is like the recurrence of prolonged drought episodes that affected all
of the coastal zone and the Cameroonian littoral between 1982 and 2010 (J.
Amougou, 2018).

In addition, an inter-monthly analysis of the evolution of cumulative
rainfall between 1981 and 2017 in Ngwéi shows two different trends com-
pared to the climatological normal for rainfall (Figure 4.6).

Figure 4.6 shows that during the sub-period from 1981-2011, the
Commune of Ngwéi experienced a regular increase in rainfall between sea-
sons. The main rainy months (September and October) recorded a monthly
cumulative rainfall of about 325 mm, or 25 mm more than the normal trend.
On the other hand, the sub-period from 2011-2017 is marked by a consider-
able drop in rainfall between the seasons. These have, for example, dropped
in the high season (September and October), going from 325 mm/month on
average to around 230 mm/month, in particular a recorded rainfall deficit
of 95 mm/month, i.e., 29 per cent lower than the 1981-2011 sub-period. This
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Fig. 4.6 Inter-monthly variability of precipitation compared to the climatological normal
over the period 1981-2017 in Ngwéi. Source: Processing of climate data from NASA (n.d.),
Surface Meteorology and Solar Energy (SSE). Compiled by the first author.

downward trend is in line with the findings of the majority of producers (77
per cent) in Ngwéi who perceived a general drop in rainfall for seven to ten
years.

Conversely, the inter-monthly analysis of the evolution of temperatures
over the same study period at Ngwéi reveals a considerable increase in tem-
peratures compared to normal (Figure 4.7).

By separating the study period into two sub-periods, we can see that com-
pared to the 2011 to 2017 sub-period, the hottest months in Ngwéi (December,
January, February) all record a monthly temperature greater than or equal to
26°C. However, these months had never reached 26°C during the previous
sub-period (1981-2011). This change in temperature probably reflects the
manifestation of global warming of the climate and the establishment of a
hot microclimate in Ngwéi.

The variability of these climatic conditions directly affects the production
of oil palm and has a variable impact on the living conditions of producers.
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Fig. 4.7 Inter-monthly temperature variability compared to the climatological normal
over the period 1981-2017 in Ngwéi. Source: Processing of climate data from NASA (n.d.),
Surface Meteorology and Solar Energy (SSE). Compiled by the first author.

Impacts of Climatic Disturbances on Oil Palm Production Have
Repercussions on the Lives of Producers in Ngwéi

At different levels of growth, disturbances linked to the variability of climatic
conditions in Ngwéi (intense rains, intense and prolonged drought, recur-
rence of high winds, etc.) have perceptible effects on oil palm production.
Nine impact indicators linked to three types of climatic disturbances are
clearly perceived and identified by producers (Table 4.1).

Faced with the recurrence of episodes of intense drought during the year,
farmers critically note, for example, the drying out and loss of leaves of young
plants in the nursery, the lengthening of the growth period of young plants
in the nursery and the delayed ripening of nut bunches. In addition to the
drying up of young plants caused by the recurrence of episodes of intense
drought, producers are increasingly victims of the devastation caused by lo-
cust invasions such as flies (Diptera), small snails (Helix aspersa), and stink-
ing locusts (Zonocerus variegatus). These find refuge in nurseries and cause
deterioration of the leaves and often the loss of many young plants in the
nursery (Figure 4.8 a, b, and ¢).
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Table 4.1 Impacts of the main climatic disturbances on oil palm
production.

Climatic Disturbances  Effects on Oil Palm Production

- Loss of young plants due to invasions of small snails that find refuge
on the leaves

- Early and mass ripening of nut bunches and low yields

- Seasonal upheaval in the ripening of palm nut bunches

Heavy rain/storms

- Turnover and destruction of young palm seedlings in nurseries or
High winds plantations
- Delayed inflorescence of oilseed bunches

- Drying and loss of leaves of young plants in the nursery

- Extension of the growth time of plants in the nursery

- Loss of plants in the nursery due to locust attacks (flies, locusts,
caterpillars)

- Delayed ripening of nuts

Intense and prolonged
dryness

Source: Field surveys.

In addition, the magnitude of the impacts caused by these climatic dis-
turbances in Ngwéi is not the same from one producer to another (Figure
4.9), likely reflecting the variation in the level of vulnerability of producers.

The majority of producers (43.4 per cent) believe that their production
and their activities are strongly affected by climatic disturbances, and 9.4
per cent even report a very strong effect. This trend mainly reflects the high
vulnerability of smallholders in a sector where most practices (83 per cent)
are traditional, which is one of the main causes of unsatisfactory yields. A
handful of producers (13.2 per cent) believe that their production is some-
what affected by climate change, and just 3.8 per cent believe that they are
only very slightly affected.

In addition, the producers report perceiving many social repercussions
at the scale of the related to these impacts of climate change on production
(Figure 4.10).

The majority of farmers surveyed (36 per cent) believe that the impacts
of climatic disturbances on oil palm production contribute to the drop in
their income, due to the drop in productivity that these impacts generate. A
significant portion of the producers surveyed (26 per cent) believe that this
climate dynamic exacerbates famine within the commune, and 21 per cent
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Fig. 4.8 (a) and (b)
Plants drying up in the
nursery in a prolonged
drought situation, and (c)
degradation of the leaves
of young plants in the
nursery by insects. Photo
Credit: G.D. Abassombe,
February 2021.
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Fig. 4.9 Frequency of farmers’ assessments of the level of severity of climate change on palm
production in Ngwéi. Source: Processing and analysis of field survey data.

of producers even establish the link between these changes and the decline
in local productive capacities. Indeed, like oil palm, food crops associated
with palm groves are not spared the effects of climate variability. However,
these crops are the main source of food for local communities and also an
important source of food for neighbouring towns. A portion of the producers
surveyed (12 per cent) believe that this drop in yields has a direct impact on
their income and accentuates their impoverishment. These induced effects
necessarily reflect the strong dependence of Ngwéi farmers on the exploita-
tion of oil palm, especially in an area where this activity is the main source of
income for local communities. Most of the peasants interviewed are finding
it increasingly difficult to live essentially solely on income linked to the ex-
ploitation of palm groves.

To limit the effects of these impacts within their abilities to control their
farming practices, the oil palm producers spontaneously and variably adopt
a number of strategies.
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Fig. 4.10 Repercussions of the effects of climatic disturbances on the living conditions of
producers/farmers in Ngwéi. Source: Processing and analysis of field survey data.

Adaptation Strategies Developed by Oil Palm
Producers

Oil palm planters described nine types of strategic actions they have de-
veloped with the goal of minimizing the repercussions linked to climatic
disturbances (Figure 4.11).

The temporary interplanting of food crops within palm groves is the first
form of adaptation of oil producers to the effects of climatic disturbances in
the Commune of Ngwéi because it represents 31 per cent of the sample sur-
veyed. This high percentage surely reflects the particularly accessible nature
and good mastery of this agricultural technique, no doubt because, basically,
it has been endogenous cultural know-how for several decades. Currently in
the Commune of Ngwéi, most planters are adopting this practice, to make
their developed plots more profitable in order to compensate for the low in-
come from the exploitation of the palm groves. A village chief involved in oil
palm exploitation for more than thirty years makes revelations in this sense:
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Fig. 4.11 Forms of adaptation of producers to the climate in Ngwéi. Source: Processing and
analysis of field survey data.

Before, and surely for personal reasons, few producers planted food
crops in their palm groves. Those who did this only planted plantain
during the first year.... Palm oil monoculture was dominant here,
especially in view of the financial security it provided. I, who am
speaking to you, preferred to plant my food crop plots separately,
outside the palm groves. But for more than a decade, with the de-
cline in yields from palm groves, many planters can no longer be
satisfied with the income related to their production alone. People
are increasingly intercropping at least for the first three years, and
several agricultural speculations are now associated with both palm
groves. Above all, this allows you to have a little money to strengthen
the purchase of agricultural inputs. (Boomabong village chief, Jan-
uary 2021)

The other form of adaptation of oil palm operators is the diversification

of sources of income, adopted by 17.4 per cent of the sample of producers
surveyed. The decline in yields of palm groves exacerbated by the impacts of
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climatic disturbances and their induced effects on farmers’ incomes and liv-
ing conditions feeds the need to develop other income-generating activities in
parallel. Based on information collected from certain operators particularly
affected by these changes, the diversification of economic activities aims to
compensate for the almost derisory income from the current exploitation of
palm groves. However, the diversification of income sources remains ineffect-
ive because it is unsatisfactory for most of the producers surveyed. The latter
believe that the losses linked to the impacts of climate variations are enor-
mous and the income from the diversification of economic activities is not
always able to compensate for the drop in income linked to the exploitation
of palm groves. A planter in distress recounts his situation:

For nearly ten years, I have been operating a palm grove with an
area of three hectares and at the same time, I extract and I also mar-
ket palm wine. The income from these two activities made it easy to
meet the needs of my small family. But in recent years, the observed
decline in income related to the operation of my palm grove has con-
siderably limited my ability to meet these needs. The situation even
forces me to consider other sources of income to get by (a farmer
from Logbii village, January 2021).

The use of foliar fertilizers and phytosanitary products is another form
of adaptation by producers. It is practiced by 8.4 per cent of the sample of
producers surveyed. Faced with the impacts of climatic disturbances, and to
compensate for the lower yields they cause, planters with decent incomes gen-
erally resort to foliar fertilizers and insecticides (Figure 4.12 a and b).

A notable of the Solopa village clarifies these uses by brandishing these
different products:

Here are the products we use to fight against the damage caused by
locust invasions in dry seasons on our nurseries. For a one litre bottle
of this product, an average of 150 L of water must be used, i.e., ten
sprayers. The treatment is done after one month. Apart from insecti-
cide treatment, foliar fertilizers are also combined to restore vigour
and colour to the foliage of plants that have been affected by drought
or intense heat or that have been attacked by insects. It is therefore a
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Fig. 4.12 Types of (a) foliar fertilizers and (b) insecticides used by farmers to fight against
the attacks of locust plagues exacerbated by climate change. Photo Credit: G.D. Abassombe,
February 2021.

treatment that is both preventive and curative. (notable person from
Solopa village, January 2021)

Following these statements, one of the producers present at the discussion
session took the floor with a look of astonishment and exclaimed:

I am very surprised to see that some producers have solutions to
fight against these insect pests. I have never heard of these products.
Obviously, I would be very surprised if such information reached us
peasants, as usual, it is limited to the chieftaincy and among certain
elites. Even if we don’t necessarily have the means to buy it, we must
at least be informed, you never know. (A beekeeper from Solopa vil-
lage, January 2021)

However, and as mentioned above, these strategies, although diverse, remain
insufficient, in view of numerous testimonies identified and observations
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made on the repercussions of the impacts of climate change on the living
conditions of producer communities in the Commune of Ngwéi. More appro-
priate social compensation mechanisms are needed for this purpose.

Moreover, in response to the upheaval in annual rainfall patterns, some
farmers opt to adjust the planting period for palm trees. This measure prac-
ticed by a minority of producers (4.5 per cent) consists of shifting the dates
of the start of planting from those of the start of the rains. In a situation
of declining yields and incomes exacerbated by climatic disturbances, some
farmers (7.7 per cent) opt for debt, and others (15.5 per cent) desperately seek
public assistance, which generally does not help them. This uncomfortable
situation leads some producers to convert completely to other sectors of ac-
tivity that they consider more profitable and for others to consider migrating
to the city in search of better living, as is the case for 8.4 per cent and 5.2 per
cent of operators surveyed.

However, and as mentioned above, these strategies, although diverse,
remain ineffective, in view of numerous testimonies identified and obser-
vations made on the repercussions of the impacts of climate change on the
living conditions of producer communities in the Commune of Ngwéi.

Discussion and Perspectives

The agricultural production area of Ngwéi, like other similar areas on the
Cameroonian coast, is considerably affected by climatic disturbances, and
these have perceptible effects on the production of oil palm. These can be
summarized as essentially a general decrease in cumulative rainfall and
increase in temperatures, marked by the recurrence of episodes of intense
drought throughout the year. Fomekong and Ngono (2011), analyzing the ef-
fects of climate change on agricultural production and on the population in
Cameroon, point to a similar trend in climate dynamics in the increasingly
unstable rainfall across the agricultural basins of the different agro-ecologic-
al zones. By analyzing the impact of climate change on the agricultural sector
in Cote d’Ivoire, Gbossou (2020) also presents the trend of climate change
impacts. Based on analysis of climate data (temperature and precipitation be-
tween 1961 and 2014), he notes an increase in average monthly temperatures
(maximum and minimum), respectively of 1.5°C and 0.5°C, and a falling pre-
cipitation trend of nearly 20 per cent since 1965.
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The recurrence of these climatic fluctuations in Ngwéi is largely respon-
sible for the decline in yields of the production of palm nut bunches and
the rate of palm oil extraction decried by farmers. This aggravates the un-
favourable living conditions in which the vast majority of peasants live. P.
Amougou’s (2016) analysis of the impact of climate change on the oil palm
agricultural sector in Cameroon even evokes a disaster scenario. He notes that
the peasants of the agricultural production basins of the Littoral, Southwest,
and West Cameroon find themselves overwhelmed by recent events in view
of the manifest decline in productivity. This trend has also been highlighted
since as early as 1995 by Yao et al. (1995), who analyze the evolution of the
palm oil extraction rate under conditions of climate change in the Northeast
of Ivory Coast. These studies indicate that oil palm production is affected by
climatic fluctuations, in particular water stress, which affects growth, yields,
and consequently the quantities of palm oil extracted, implying a drop in
producer income.

However, the extent of these impacts on oil palm yields varies from one
producer to another, according to their level of access to arable land and es-
pecially to agricultural inputs (seeds with high yield potential, chemical and
phytosanitary fertilizers, etc.). The socio-political or administrative status and
purchasing power of farmers largely determine these differences. In his an-
alysis of climate change in the rice sector in Gagnoa in Ivory Coast, Gbossou
(2020) arrives at a similar result by pointing out that this agricultural sector is
very affected by climate change because of several factors that lead to precar-
ious socio-economic conditions. The analysis of CARE and Food Tank (2015)
on the culture of equality for fair and sustainable agricultural systems in the
context of climate change also reflects this reality. It notes and demonstrates
that inequalities determine who has access to food and the resources to grow
and buy it. Hunger and poverty are not accidents, they are the result of eco-
nomic and social injustices, and this reality is even more true for smallholder
farmers. Similarly, and always with the aim of highlighting the link between
socio-economic inequalities and the differentiated effects of climate change,
Development and Peace (2015), through its analysis of peasant agriculture at
the heart of climate justice, highlights the same reality. This analysis reveals
that the areas worked by peasant farmers rarely exceed two hectares, making
peasant agriculture one of the activities most affected by climate change.

In such conditions of injustice and social and economic inequalities be-
tween farmers, the administrative authorities have a sovereign duty to reduce
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these inequalities according to the principle of difference (Rawls, 1971). This
implies maximizing the primary goods (income and wealth, and access to
land) of the weakest. This measure is not aimed principally at alleviating
handicaps on an equitable basis, but instead at improving the long-term ex-
pectations of the most disadvantaged. In reference to oil palm cultivation in
Ngwéi, these provisions should above all promote more rigorous and assured
governance that can promote equitable management of arable land, thus
stimulating the development of a more productive agricultural system by
facilitating access and distribution of high-yielding palm seeds, fertilizers,
and phytosanitary products. Raising awareness about the challenges of cli-
mate change, and strengthening the technical capacities of small producers
for more productive and economically resilient farming practices, must be
added to these measures.

Conclusion

By emphasizing the inequalities of access to factors of production among
oil palm producers, this study aimed to characterize the impacts of climate
change on the oil palm sector and highlight the strategic actions developed
by producers in Ngwéi. The recurrence of heavy rains and episodes of intense
and prolonged drought, added to high winds, affect the oil palm variably
and at different stages of growth. Because of most small producers’ difficul-
ties of access to production resources, the decline in agricultural yields and
their incomes caused by climatic fluctuations exacerbate poverty, especially
among small producers. In this context, they have spontaneously developed
several strategic actions, including the extension of the areas developed for
some, inter-planting food crops and fruit trees in palm groves, and the di-
versification of sources of income for others. Thus, the development of a more
climate-resilient sector in this agricultural production area must necessar-
ily go through the implementation of an agricultural system that reconciles
these factors: More rigorous and fair land governance, awareness-raising and
training of producers, and facilitating access to and dissemination of agricul-
tural inputs for all. Echoing the calls of local farmers, we conclude that this
is the sine qua non condition for improving peasant resilience and advan-
cing climate justice in this agricultural sector in Ngwéi, and by extension in
Cameroon in general.
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NOTES

In Cameroon, a “commune” is the smallest territorial unit in the administrative
hierarchy—a decentralized territorial community.

Increased global demand for palm oil as a biofuel and substitute for petrochemicals in
some uses is helping to drive the global expansion in palm oil production, especially
in Southeast Asia and Latin America (Paterson & Lima, 2017; Pye, 2010; Ordway et

al., 2019). In Cameroon, where the oil palm is native and many parts of the tree (not
just oil-bearing nuts) have local uses, oil palm products are destined for domestic
consumption (Ayompe et al., 2021). We focus here on climate justice implications from
the viewpoint of local small farmers.

Historically, the exploitation of oil palm in the Commune of Ngwéi and in most coastal
localities is a socio-cultural and colonial heritage. Oil palm has been growing there
naturally for a long time (Carrere, 2013; Ndjogui et al., 2014), and was exploited for
family subsistence, as the main source of dietary fats, until the colonial period. In plots
intended mainly for food production, the density of naturally growing palm trees is
maintained; these are spared during clearing and burning and exploited for twenty-five
to thirty years. Cultivated oil palm plantations began on the Cameroonian coast in
1907 during the German protectorate and continued in 1910 with the creation in Edea
of industrial plantations by the company Ferme-Suisse (Elong, 2003; Ndjogui et al.,
2014).

Data choices were linked to the incomplete nature of the daily data series in the

study area, due to the condition and quality of the measuring instruments used in

the collection stations. The processing of these data consisted on the one hand in
calculating the arithmetic mean over the study period (thirty-six years). This served as
a reference for the assessment of the various upward or downward trends in rainfall,
with a view to characterizing their evolution in Ngwéi. Dispersion parameters such as
standard deviation and coefficient of variation were determined. In a complementary
way, the standardized rainfall index was determined to assess the indicators of
interannual rainfall variation over the study period.

The Oil Palm Adaptive Landscapes (OPAL) project uses natural and social sciences to
create role plays that illustrate the existing realities of oil palm landscapes. Using these
games, the team aims to explore alternative trajectories for oil palm with stakeholders
and decision-makers in Indonesia, Cameroon, and Colombia, in order to chart the
course towards a more sustainable future. Further information is on the project website:
http://www.opal-project.org/.

The statistical series of climatic data on the study area as well as the survey data from
the questionnaires were processed using Microsoft Excel 2013 software. The database of
geographical coordinates of the National Institute of Cartography (INC) made possible
cartographic processing using ArcGIS 10.2 software.

This often applies to people from the locality, who are senior executives in the public

or private sector, permanently residing in the city or abroad and receiving high and
regular incomes, and who have a real social, political, and economic influence.

This phrase is used to describe wild oil palm seeds of various types that are planted at
the same time in the context of oil exploitation. These are obtained by selecting nuts
from the production of an old palm grove, from which seedling nurseries are created.
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9 Nicholson et al. (1988) cite a method for determining the standardized precipitation
index (SPI). Better than the annual variability of precipitation alone, the SPT makes
it possible to monitor the evolution of rainfall fluctuations, in particular the levels
of drought severity. The SPI is one of the most reccommended methods for analyzing
climate variability. It is calculated from the mean of the data series and its standard
deviation. Our calculations and use of the SPI are reported elsewhere.
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Common-Pool Resources and
the Governance of Community
Gardens: Experimenting with
Participatory Research in Sdo
Paulo, Brazil

Katia Carolino and Marcos Sorrentino'

Introduction

While the definition of commons can include different philosophical, polit-
ical, economic, and legal conceptualizations according to each field of know-
ledge (Ruschel, 2018), in this chapter we associate the term with the concept
of common-pool goods or natural resources. These include different natural
elements, such as seas, lakes, rivers, forests and animals, among others, and
they may be used in different forms, including in a communal manner (Dietz
etal., 2002).

Due to their physical nature, common-pool natural resources basically
present two characteristics: (i) shared use, which allows each individual to
benefit from natural resources that are also used by others; and (ii) difficulty
in restricting access by different users (Ostrom, 1990; Berkes, 2005). Because
of these characteristics, their use can generate opportunistic behaviours in
the users, especially when they extract more resources than they need and/
or use them predatorily (Dietz et al., 2002). This generally occurs when the
natural resources are migratory and/or cover large areas.’
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The governance (public, private, or communal) of these natural resour-
ces is quite complex, and for this reason different governing mechanisms
have been considered and created to deal with the difficulties imposed by
each context. One of the main challenges of natural resource governance is
related to property regimes, since the inadequate and unsustainable use of
these resources is directly linked to the manner of their access-regulation
and control.

Bearing in mind that public and private property regimes are not the
only possible modalities of natural resource management, this chapter gives
an account of the results of a research study that involved urban farm growers
from the outskirts of the city of Sao Paulo (Brazil; see Map 2, page 30), and
presents some difficulties related to the access rights and communal govern-
ance of the land and natural resources of a communal garden. As discussed
below, the questions of land use and governance are central.

This chapter is the result of a research process that made possible learning
with local individuals and groups, from the perspective of the local commun-
ity’s technical and scientific knowledge of the area. It can be framed as com-
munity-based participatory research since it blended an academic process
with the practice of observing and learning from local knowledge, focused
on climate justice and common-pool resources.

In a broad sense, the study addresses the need for new research focused
on rebuilding means of access and governance for common-pool natural re-
sources, taking into consideration the social, cultural, and biological needs
and peculiarities of each context. Furthermore, this communal garden
study discusses how to empower the most vulnerable to better resist climate
change, as it is the urban poor who face the greatest risks due to the lack
of infrastructure that could allow them to adapt to climate-related impacts
(Dubbeling, 2014). For example, informal dwellings located in low-lying and
flood-prone areas or on steep and unstable slopes subject to landslides are
those most affected by heavy rains, but which tend to be available as occupa-
tion sites for the most vulnerable populations.

The implementation of urban gardens is a strategy capable of bringing
several interrelated benefits to address the effects of climate change. First,
creating more open spaces reduces the impacts of high rainfall due to great-
er storage of excess water, more interception and infiltration in green areas,
reduction of runoft and related flood risks, and better replacement of ground-
water. Besides reducing flooding, the more porous soil caused by gardens
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favours the recharge of groundwater and reinforces groundwater flows.
When associated with large plants and trees, urban gardens can reduce heat
island effects by providing more shade and enhancing evapotranspiration.
Producing food in and around the city, by requiring less energy to transport,
refrigerate, store and package food products, can contribute to reducing urban
energy consumption and greenhouse gas emissions. Agriculture also allows
for the productive reuse of organic waste, reducing methane emissions from
landfills and energy consumption in the production of synthetic fertilizers.
Decentralized urban recycling of organic waste reduces the need for trans-
portation, energy, and emissions to get it to landfill. The reuse of wastewater
from cities in urban agriculture frees up fresh water for higher-value uses and
reduces the emissions generated in water treatment (Dubbeling, 2014).

Vegetable gardens in urban areas can also play an important role in
generating climate solutions for poor and vulnerable communities, by con-
tributing to the reduction of hunger through the production of healthy and
nutritious foods that improve local food security. However, for urban agri-
culture to be effectively practiced, it is necessary to plan and invest financial
resources so that people can develop and maintain community gardens in cit-
ies, where land is often in short supply. Making this happen, by participating
in the process of finding and developing solutions for socio-environmental
vulnerabilities, promotes the social inclusion of people who are all too often
marginalized and silenced.

In the city of Sdo Paulo, there is significant urban poverty, and there
are also many abandoned or underused public and privately owned areas
that could be used by different social groups to plant community gardens.
Nevertheless, measures of this kind are often impeded, for various reasons
(Carolino, 2021).

Most of the time, the implantation of a community garden requires col-
lective efforts—of the community, associations, non-governmental organiz-
ations (NGOs), and public authorities—not only with the intent of finding
appropriate land for the implementation of the community garden but also in
the sense of enabling adequate communal/collective governance of the area.
Our study of a community garden in Sdo Paulo explores how this process can
take place.

Because we believe that property and governance regimes are crucial-
ly important to such a project’s success, we take time here to outline the
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theoretical literature on commons governance before recounting the Sao
Paulo community garden story in detail.

Theoretical Framework

A number of empirical studies have demonstrated that in addition to pub-
lic and private property, there are other forms of managing common-pool
natural resources. The literature identifies four categories: (i) open access,
(ii) private property, (iii) public or state property, and (iv) common property.
Feeny et al. (2001) note that, in practice, there is overlap and even conflict
among these regimes. These four categories are explained in more depth in
the following sections.

1) Open Access

An open access situation was set out in Garret Hardin’s article “The Tragedy
of the Commons,” published in Science in 1968. Considered one of the most-
cited scientific articles in the second half of the twentieth century, this article
stimulated ample debate and a new interdisciplinary research field on com-
mon-pool resources.

Although “The Tragedy of the Commons” reinforces the arguments that
open access permits greater degradation of common-pool resources than pri-
vate property, the author equated the concept of communal ownership with
the conditions of open access, meaning no rules to limit the use of commons
(Dietz et al., 2002). Furthermore, the author ignored that in many cases, the
“tragedy” only occurred after open-access conditions were created, as a con-
sequence of the destruction of pre-existing, communal systems limiting ac-
cess rights to land and marine areas (Feeny et al., 2001).

In this context, users who depended on common-pool resources for their
subsistence were forcibly removed from their territories, thus provoking what
McCay and Acheson (1987, as cited in Diegues & Moreira, 2001) call “The
Tragedy of the Community.” As a solution for avoiding this tragedy of com-
munity governance and livelihoods, the authors proposed that common-pool
resources be privatized or defined as public (state) property (Feeny et al.,
2001).
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2) Private Property

Under private property regimes, only the title holders may access and use
a natural resource. Therefore, this type of ownership differs from the other
forms of access rights, since the rights to the natural resources are exclusive
and non-transferable. In other words, on private property, the owner is at
liberty to decide how to use a natural resource and who shall have access to it,
albeit limited somewhat by legal norms and state control. In Brazil this may
involve, for example, regulations regarding Permanent Preservation Areas
and legal reserves, among others.

Exclusive use and access, seen from the logic of profit, allows owners to
sell and degrade natural resources on their property. This leads to exploita-
tion to the detriment of environmental protection (Feeny et al., 2001), and
privatizes many resources that are inappropriate for private ownership (e.g.,
aquifers/watershed recharge areas, marine resources, corridors used by mi-
gratory species, etc.).

Although state regulation and control are relevant, they neither provide
a sufficiently adequate mechanism for solving the problem of overexploita-
tion of natural resources, nor address the problem of unjust exclusion from
private areas, since the command-and-control mechanisms employed by the
state are not always sufficient to monitor and control these uses. Regarding
the overexploitation of natural resources, the government often lacks the
will, resources, or both to adequately supervise private areas. For example,
although Brazilian legislation establishes rules for the use of pesticides, lack
of inspection on most Brazilian agricultural properties effectively allows the
indiscriminate use of these products. As a consequence, water tables are con-
taminated, which in turn affects the common use of water by urban popula-
tions that depend on this water for basic sanitation. Effective inspection of
these areas and/or legal compliance by the property owners would make it
possible to control and avoid this environmental degradation.

The Brazilian constitution allows the state to expropriate underutilized/
unproductive private property (providing compensation to the owners in the
form of government bonds) on the basis of judgements about the best “social
function,” and reserve it for environmental reasons or make land available to
people who need land to farm. However, implementation of this provision has
been inconsistent for a variety of reasons; land ownership in Brazil remains
highly concentrated (Ondetti, 2021).
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Within this context of ineffective government controls, it is the urban
poor who arguably face the greatest risks, as most live in informal settlements
located in low-lying and floodable areas, or on steep and unstable slopes, sub-
ject to landslides caused by increasingly intense rains. Thus, cities have an
important role to play in mitigating and adapting to climate change and in
strengthening the resilience of the most vulnerable residents. Urban agricul-
ture can be considered an adaptation strategy capable of mobilizing several
benefits in this effort.

3) Public or State Property

Natural resources on public or state property are protected by the state, and
individuals and groups only make use of them when authorized by repre-
sentative agencies of a state entity. Moreover, the state, through its legislative
bodies, sets the standards that define the property regimes among sub-juris-
dictions, which in turn directly manage the natural resources on behalf of the
public interest.

The same standards of protection for natural resources that apply to pri-
vate property also apply to public property. However, the mere existence of
these standards does not necessarily guarantee the protection of natural re-
sources, even under public ownership, since the state may not have effective
control over their use. As an example, Dietz et al. (2002) explain that many
state areas have been transformed into open-access areas due to the lack of
inspections, associated with corruption on the part of public officials who, in
turn, may receive payoffs from users wishing to exploit government-owned
resources. According to Dietz et al. (2002), case studies in Africa, Latin
America, Asia, and the United States indicate that policies which transform
the common-pool resources of local communities into state property favour
an increase in the degradation of natural resources.

In this regard, for Feeny et al. (2001), successful resource management in
less developed countries is rarely associated with state ownership. According
to them, the professional infrastructure responsible for the management of
resources in state organizational charts is normally not well developed, and
the imposition of norms is problematic. Even so, for Berkes (2005), a state
ownership regime performs a key function in situations in which the resour-
ces require multiple integrated mechanisms of governance in order to be pro-
tected: for example, trans-jurisdictional hydrographic basins.
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4) Common Property

Since the publication of Hardin’s “The Tragedy of the Commons” article in
1968, common-property regimes have been associated with environmental
degradation, especially when many individuals use a scarce resource com-
munally. This generally occurs because the common property regime is con-
fused with open access (Ostrom, 1990).

For Bromley and Cernea (1989), “this inadequate diagnosis is very ser-
ious in its consequences since it further invites inappropriate policy recom-
mendations and misguided operational decisions.” They point out:

By confusing an open access regime (a free-for-all) with a common
property regime (in which group size and behavioral rules are spec-
ified) the metaphor denies the very possibility for resource users to
act together and institute checks and balances, rules and sanctions,
for their own interaction within a given environment.

The Hardin metaphor is not only socially and culturally simplistic, it
is historically false. In practice, it deflects analytical attention away
from the actual socioorganizational arrangements able to overcome
resource degradation and make common property regimes viable
(Bromley & Cernea, 1989, 6-7).

Even though Hardin concluded that only public or private governance is
able to avoid the depletion of common-pool resources, empirical and theor-
etical studies demonstrate that evidence contrary to “The Tragedy of the
Commons” exists in abundance; rather, there are alternatives to protecting
natural resources—such as common property—that go beyond the public or
private ownership dichotomy presented by the author.

One such study is by Elinor Ostrom, who proves in her field studies
that “The Tragedy of the Commons” is mistaken. In her book Governing the
Commons, published in 1990, she presents an alternative for natural resource
protection, one that is different from those presented by the theoreticians of
state or privatization since, on communal property, resources are divided in
an egalitarian manner among community members (though external indi-
viduals are excluded from access) (Ostrom, 1990).
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According to Ostrom, commons governance refers to the self-organiza-
tion of communities which, to some extent, do not need (but do not exclude)
private and state interventions. Furthermore, in cases where the governance
of common-pool resources was successful, the author identified that the users
built relationships of trust, cooperation, and collective action, essential for
the imposition of resource use limits and maintenance responsibilities.

In this sense, communal ownership of natural resources is directly relat-
ed to the concept of resilience, a concept closely related to “adaptive capacity”
that in the social sciences is associated with the way people are affected by
and respond to changes. According to Cinner and Barnes (2019), there are
six broad social factors that create resilience. These are: 1) assets that people
can draw upon, 2) flexibility to change strategies, 3) ability to organize and
act collectively, 4) learning to recognize and respond to change. 5) socio-cog-
nitive constructs that enable or constrain human behaviour, and 6) agency to
determine whether to change or not.

This set of principles, created by the community and for the community,
stimulates confidence and reciprocity and also encourages more cooperative
conduct among the community members.

Our participatory research study based on the lived experience of a com-
munity of residents in a peri-urban neighbourhood in the East Zone of Sao
Paulo showed us that community governance is able to reorganize spaces for-
gotten by the government and generate forms of collaborative work, based on
personal relationships of trust and mutual aid.

Methodological Path

We gathered background information to carry out this study using primary
and secondary sources as well as documentary and bibliographic research.
The secondary sources included books, scientific articles, dissertations,
theses, and information collected from official websites, while the primary
sources comprised official documents (laws, decrees, ordinances, and poli-
cies) related to the research. We also relied on information gathered through
community-based participatory research with residents of the area, inter-
views with community members, and participant observation.

According to Holkup, Tripp-Reimer, Salois, and Weinert (2004, 2), com-
munity-based participatory research “.. provides an alternative to traditional
research approaches that assume a phenomenon may be separated from its
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context for purposes of study.” Moreover, considering that the research pro-
cess should be a means of facilitating change, community-based participatory
research is important because it recognizes the need to involve members of
the community as active participants in every phase of the research project—
crucial since after all, community gardens depend on local engagement for
their maintenance into the future.

Within the scope of this research, we can highlight the roles of three
specific sets of actors—community members, civil society organizations, and
environmental educators in addition to other partner-collaborators—who
participated in activities such as the creation of different low-cost “social
technologies,” including cisterns to capture rainwater, a solar dehydrator for
fruits and vegetables, vertical vegetable gardens in PET bottles, earthworms
in buckets, and bioconstruction techniques.

These activities allowed environmental educators and researchers to
support and engage with members of the community, mainly women and
young people, who together sought strategies based on the participation of
all in building activities to address existing problems in their surroundings.
Through discussions in community meetings and workshops, and informal
conversations during garden-planting and parties, local residents shared their
current and future concerns, livelihood responsibilities, and details of com-
munity dynamics. To protect everyone’s privacy, names and organizations
remain confidential here. This privacy is important to ensure that community
members feel confident in openly sharing their thoughts and experiences.

It is also worth mentioning that during the community meetings, con-
cepts such as critical environmental education and permaculture were includ-
ed in the group’s dialogues, and from their observations about their living
space it was possible to build collective reflections relating social problems
with regard to natural elements present in the surroundings such as trees,
streams, weeds, hilltops, and types of buildings, among others.

We would like to note that, while the idea of participatory intervention
is important, especially for environmental educators within the Freirean
tradition (Ministério do Meio Ambiente & Ministério da Educac¢io, 2005;
Sorrentino, 2014), a valid question is whether actions carried out with the
community are in fact transformative: that is, whether the actions developed
have real impacts or effectively address community needs. To answer this
would imply constant and consistent analysis with the community, in the
context of an ongoing long-term relationship. Our relatively recent and
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short-lived study cannot offer conclusive information in this regard. We base
this chapter on community reports and interviews, which are relevant in the
sense of noting the situation of vulnerability that affects the community as a
whole, and their resilience and agency in addressing those challenges over the
time period documented in this account.

Results: Participatory Research with Community
Gardeners in the East Zone of SGo Paulo

Here is the story that we were able to assemble through our documentary
research, interviews, and participatory research with the community. The
personal relationships built within the community began in 2002, when the
Housing Company of the State of Sio Paulo (CDHU) created an urbanization
project in the favelas of the East Zone, covering an area of approximately
980,000 m?, and made part of the area available to the local residents for a
community garden.

The local residents united and initiated the process of creating the com-
munity garden. However, after four years of work, the CDHU identified that
the lot they had provided was private property, and the local residents were
asked to vacate the area. The community, undeterred, then decided to begin a
new community garden in another location.

The new area that they found had been a dumping ground for construc-
tion waste. For two years, the residents worked arduously until the area was
totally recovered and revitalized, and then they began to plant. The women
who worked in the garden had no sources of income; their motivation to in-
vest their time and work in the garden was for their own and their families’
subsistence. On the weekends, those who had planted the food divided the
harvest among themselves. The problem was that without any money, the
community could not pay for seedlings, and at the end of the month, there
were unpaid bills.

The situation began to change sometime around 2012 or 2013, when
an NGO that was active in the East Zone requested authorization from the
CDHU to implement a social project with these residents. This social pro-
ject contributed a great deal to the collective organization of the people in-
volved with the community garden. From then on, the local residents began
to receive support and training in production planning, bioconstruction, and
composting.
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Later, the city of Sdo Paulo, through the program called Programa
Operagao Trabalho, or Work Operation Program (POT), awarded ten grants
worth two years of full-time minimum-wage payments, so that the grant re-
cipients could receive agriculture training and dedicate some hours of paid
work to the community garden.

The NGO’s work combined with the grant payments allowed the people
working there to strengthen the community garden space. However, with the
approaching end of the NGO project and the grants, people feared that the
relationships might weaken and undermine the collective actions that were
being carried out. Therefore, they recognized the need to form a collective,
which they did: It was made up of four men and six women, who then began
to make natural cosmetics and sell the products from the community garden
at organic farmers’ markets.

Later on, with the goal of highlighting the importance of female rep-
resentation and leadership, nine women of various ages formed a group that,
in addition to the garden produce and the cosmetics, also sold vegan food
with the slogan “from garden to table” (“da horta para a mesa”). Around 60
to 70 per cent of what is planted is destined for the kitchen, which transforms
the produce into food that is served in companies. The rest is sold “at the
door” or distributed to partner organizations such as the Center for Reference
and Assistance to Women (Centro de Referéncia de Atendimento a Mulher,
CRAM).

At the time our research took place (2019), 10 per cent of the total income
received was reserved for the purchase of inputs and materials, while the rest
was divided among the people involved. The CDHU, which had covered costs
such as electricity and water, was dissolved by the Sdo Paulo state government
in 2020, and for this reason it is unknown if the incentives will continue.
Before its dissolution the CDHU made a new area available to the collective
so that they could increase the community garden’s production, but this new
area needs environmental restoration.

Discussion

Hardin’s 1968 article “The Tragedy of the Commons” points out the harms
caused by open access, without, however, affirming that the problem is the
absence of property rights or governance regimes, and not the shared use of
common-pool resources (McKean & Ostrom, 2001). In other words, Hardin
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ignored that in the regimes of communal use, there are also rules and princi-
ples designed to govern life in the community, as well as avoid the overuse of
natural resources.

We identified an enormous capacity for organization and reorganiza-
tion within the Sdo Paulo community we studied—a community faced with
different challenges imposed by the capitalist system, which favours private
ownership to the detriment of collective ownership of the land, and by the
state, which offers no guarantees of settlement for the group in the territory
where they live.

It is evident within this context that the possibility of a communal form
of urban land use and natural resources management still depends on pub-
lic and private ownership regimes, since there is no recognition of common
property in Brazil, except in a few situations.* Moreover, we observed that
community governance in the implementation of the gardens involved the
establishment of rules, with the provision of rights and sanctions that were
regularly readjusted, sometimes with daily agreements. These daily agree-
ments, important for group cohesion, were made through self-management
processes involving decision-making negotiations within the group in re-
lation to any problems that arose during the development of the work. At
the end of each day, the group met to discuss the strengths and weakness-
es of the decisions taken, and to re-establish updated agreements to define
new responsibilities. These agreements were based on shared values such as
cooperation and respect for others.

We also learned that the rules of land ownership and resource use are
important for the group’s cohesion, and that they allow the people to work
collaboratively based on the common use of space and natural resources
(earth, water, seeds, fertilizer) and other things (such as tools) that are used
in the common area.

Regarding group cohesion, we observed the six social factors provide re-
silience, according to Cinner and Barnes (2019): the group’s flexibility (to
re-construct the garden after they were displaced), organization (the group’s
cohesion), learning (taking advantage of work and training programs to con-
tinually plan the garden and expand their products), agency (e.g., of women
as members of the group and the group’s ability to reach out and collaborate
with the NGO and the CDHU), socio-cognitive constructs (these commun-
ity members clearly grow up in an environment of adversity with a lack of
basic human needs—which makes them very active fighters for their own
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subsistence). The group worked to expand their assets such as tools and seed-
lings; securing the fundamental right to land to farm was the weakest link in
this resilience chain.

All of their work has strengthened the community’s right to permanence
on the land, since in Brazil as everywhere, occupation builds usufruct rights
(though as described, this is not inviolable). The community members’ work
contributes to the production of food for sustenance, promotes mutual aid
in the commercialization of products, and even drives claims processes for
other rights with the government. Most importantly, we realized from this
community’s experience that this strengthening is the result of a long process
that involved a network of support with the shared goal of removing obstacles
to the implementation of community gardens, occupying empty spaces in
the city, and guaranteeing food and income for the portion of Sdo Paulo’s
population that lives in a socially and environmentally vulnerable situation.

In other words, we came to understand that this group of urban farmers
had begun to take an active role in society, in the sense of taking responsib-
ility for local governance. In theory, this would be the responsibility of the
state, represented by its administrative institutions which, while recognizing
people’s rights, in fact do nothing to contribute to the improvement of their
quality of life. In this context, we believe that the initiatives of this group of
farmers could be replicated in other areas, although there is a pressing need to
strengthen the relationships among people and support special training and
skills for communal local governance.

In reference to Armitage et al. (2007), Ostrom and Cox (2010) explain
that local users have no personal stake in the success of a project in which
they are not involved; they can even directly or indirectly undermine the pro-
ject. When users are involved, however, they can use their local knowledge to
make a governance regime more adaptative, using collaboration to promote
systematic learning.

Thus, for natural resources and land to be protected, we see a need for the
state to recognize and encourage new forms of governance that include the
community, so that understanding and empowerment can take place, produ-
cing actions that bring local benefits while at the same time designing general
guidelines with a view to protecting resources globally and/or regionally.
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Final Considerations

In this chapter, we have analyzed common-pool resources using the lens of
property regimes, and described the results of a participatory research study
involving urban farmers from the periphery of the city of Sao Paulo, with the
objective of presenting some challenges for communal use and governance of
land and natural resources.

We have reached the conclusion that in Brazil, public and private owner-
ship regimes—as the predominant institutional forms of regulating access to
the land and the natural resources within it—do not recognize the rights or
the necessities of communities in situations of social and environmental vul-
nerability, and this is the reason that many communities have been adopting
communal forms of territorial ownership and governance.

In contrast to Hardin’s view (1968) that only public or private ownership
would be able to protect common-pool resources, we have observed that local
communities are capable of reclaiming, organizing, and administering the
territories where they live, generating sustenance and income for the com-
munity, and even utilizing the resources in a sustainable manner.

Nevertheless, this does not mean that one single correct and successful
formula exists. Communal ownership, just like private and public ownership,
can be either a success or a failure. What we have tried to call attention to
in this chapter is the necessity of reinforcing community values, cooper-
ation, and mutual aid in order to promote territorial governance processes
through the development of collective self-governance agreements that in-
volve greater collaboration among the members of society in public affairs
and decision-making.

We also draw attention to the need for communities to produce their
own food, as changing rainfall patterns can affect agricultural productivity
and food availability, and shorter supply chains reduce both uncertainty and
carbon emissions. More diverse local food systems will be better able to re-
spond to eventual emergencies, helping the poor population that will be most
affected by increases in food prices.

In this sense, urban agriculture is an increasingly relevant strategy
to tackle climate change and reduce disaster risks for low-income urban
populations.
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NOTES

1 Weare grateful to the Queen Elizabeth Scholars program, funded by the Social Science
and Humanities Research Council and the International Development Research
Centre, and the Coordination for the Improvement of Higher Education Personnel in
Brazil for the doctoral scholarship.

2 Forinstance, water, as a common-pool natural resource, can suffer from overuse, as
well as problems related to the dumping of pollutants, which consequently makes the
resource unavailable and generate the need for costly treatment.

3 The term “social technology” as used in Brazil means a product, method, technique, or
process designed to solve some kind of social problem while meeting the principles of
simplicity, low cost, easy applicability, and proven social impact. See Bazely et al., 2015;
Pozzebon et al., 2021.

4 InBrazil’s Federal Constitution of 1988 (unlike the legal documents of many
countries), collective land ownership is allowed, but only in the following situations:
Indigenous lands, Quilombolas, conservation areas in the forms of Extractive Reserves
(Reserva Extrativista [Resex]) and Sustainable Development Reserves (Reserva de
Desenvolvimento Sustentdvel [RDS]), as well as land reform settlements in the form of
Sustainable Development Projects (Projeto de Desenvolvimento Sustentdvel [PDS]).
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Linking Soil and Social-
Ecological Resilience with the
Climate Agenda: Perspectives
from Quilombola Communities
in the Atlantic Forest, Brazil

Marcondes G. Coelho Junior, Eduardo C. da Silva Neto,
Emerson Ramos, Ronaldo dos Santos, Ana PD. Turetta,
Marcos Gervasio Pereira, and Eliane M.R. da Silva

Introduction

Soils play an important and diverse role for environment and humanity. The
World Soil Charter states that the “soils are a key enabling resource, central to
the creation of a host of goods and services integral to ecosystems and human
well-being” (FAO, 2015). Soil functions provide essential ecosystem services
such as provisioning services (e.g., food production), supporting services (e.g.,
carbon storage), regulating services (e.g., climate regulation, nutrient cycling,
and flood control), and cultural services (e.g., heritage, composing the land-
scape aesthetic, and community identities) (Dominati et al., 2010; Adhikari
& Hartemink, 2016; Jonsson & Davidsdottir, 2016; Rodrigues et al., 2021).
Besides maintaining biodiversity and contributing to global ecosystem pro-
tection, these services are especially important for Sustainable Development
Goals (SDGs) 2—Zero Hunger, 13—Climate Action, and 15—Life on Land.
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Approximately double the total carbon in the atmosphere is in soil re-
serves (Smith et al., 2021). Thus, soils have become part of the global carbon
agenda for climate change mitigation through the launch of three high-level
initiatives: i) the “4 per mille initiative,” signed by more than one hundred
nations at the 21st Conference of the Parties (COP) in Paris in 2015; ii) the
Koronivia workshops on agriculture, which included soils and soil organ-
ic carbon (SOC) for climate change mitigation and were initiated at COP23
in 2018; and iii) the RECSOIL, a United Nations Food and Agriculture
Organization (FAO) program for the recarbonization of soils (Amelung et al.,
2020). These all recognize the potential of soils to remove between 0.79 and
1.54 Gt C yr-1 from the atmosphere (Fuss et al., 2018).

Despite the evident value of soils for human well-being and the global
climate, unsustainable human activities threaten it. In Latin America, about
50 per cent of soils are facing some type of degradation (FAO, 2015). In Brazil,
soil losses are caused mainly by erosion and inadequate agricultural manage-
ment, which affects soil quality (e.g., by pollution, salinization, and acidifica-
tion, among others). Land use conversion from natural ecosystems to cattle
pastures and expansion of agricultural crop areas has ranked Brazil fourth
among the top CO, emitting countries (Carbon Brief, 2021). Therefore, there
is no doubt that the land use model urgently needs to adapt (Ball et al., 2018).

If on the one hand this historical model of natural resource uses shows
that change is urgently needed, on the other hand, sustainable livelihoods
and other knowledge systems can reveal paths to more inclusive and ef-
fective conservation. The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES) recognizes the contribution of
Indigenous and local knowledge (ILK) to the conservation and sustainable
use of biodiversity (IPBES, 2019). Knowledge about commons, ecosystems,
and associated management practices has been developed and is possessed by
communities that have engaged in agriculture for their livelihood and bene-
fits over long time frames (Berkes & Folke, 1998; Folke, 2004)—and this is the
case for Quilombola communities.

Over more than three centuries, Quilombola communities have been
formed in Brazil by formerly enslaved Africans who migrated by force from
Africa through the Atlantic slave trade and who escaped the plantation sys-
tems (Arruti, 2008). Under slavery, these people suffered labour exploitation,
rights violations, torture, and prolonged punishment, which caused massive
mortality rates (Gomes, 2015). To struggle against colonial exploitation, the
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enslaved Quilombola ancestors fled into the forests to create small settle-
ments— Quilombos, from a Kimbundu word for “war camp”—as a strategy
in their struggle for freedom (Leite, 2015; Gomes, 2015). Today, the focus of
Quilombola struggle is no longer defense of freedom, but rather defense of
land and territory. Quilombola communities have a unique ethnic identity
and depend on the land for their physical, social, economic, and cultural
reproduction. Due to the social and environmental vulnerability of most
Quilombola territories, the Quilombola communities experience a critical
state of living conditions, which has been aggravated during the COVID-19
pandemic (Coelho-Junior et al., 2020).

As part of their historical and cultural process, Quilombola commun-
ities have developed land uses grounded in traditional agricultural practices
shaped by their identity processes (Gomes, 2015; Steward and Lima, 2017). In
this context, this chapter discusses the social values of soils and their links
to soil quality indicators (biological, physical, and chemical) in Quilombola
communities, including decisive factors for adapting sustainable solutions
and enhancing livelihood resilience while ensuring forest conservation and
safeguarding cultural identity based on soil quality. We also describe a par-
ticipatory research project that is ongoing in two Quilombola communities in
the Brazilian Atlantic Forest of Rio de Janeiro State: Quilombo do Campinho
da Independéncia (from now on called Quilombo do Campinho) and Quilombo
Santa Rita do Bracui (from now on called Quilombo do Bracui) (see Map 2,
page 30). This research is grounded in ecological economics, environmental
justice, community-based management, and ethnopedology perspectives, as
we aim to explore the links between soil and human well-being, approaching
this from local to global levels to address the challenges of climate change in
vulnerable communities.

Background

Soils’ Contributions to People: Context and Novel Approach

Principle 3 of the World Soil Charter states that “soil management is sus-
tainable if the supporting, provisioning, regulating, and cultural services
provided by soil are maintained or enhanced without significantly impairing
either the soil functions that enable those services or biodiversity.” These soil
ecosystem services are directly related to benefits that people obtain from
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Table 6.1 Soils’ role in delivering Nature’s Contributions to People (NCP).

NCP Category

Soils’ Contributions to People

Key References*

Material NCP

Food and feed
Materials and assistance
Energy

Genetic, medicinal, and biochemical
resources

Silver et al. (2021)
Morel et al. (2021)
Smith et al. (2021B)
Thiele-Bruhn (2021)

Non-material NCP

Learning and inspiration, physical and
psychological experiences, and supporting
identities

McElwee (2021)

Regulation NCP

Regulation of climate

Regulation of freshwater quantity, flow,
and timing

Regulation of freshwater and coastal water
quality

Regulation of hazards and extreme events
Habitat creation and maintenance
Regulation of air quality

Regulation of organisms detrimental to
humans

Dispersal of seeds and other propagules
Regulation of ocean acidification

Formation, protection, and decontamina-
tion of soils and sediments

Lal et al. (2021)
Keesstra et al. (2021)

Cheng et al. (2021)

Saco et al. (2021)

Deyn and Kooistra (2021)
Giltrap et al. (2021)
Samaddar et al. (2021)

Carvalheiro et al. (2021)
Renforth and Campbell (2021)
Sarkar et al. (2021)

* All references cited in Smith et al. (2021).

soils, as considered by the Millennium Ecosystem Assessment and further
represented in the pioneering works by Dominati et al. (2010) and Adhikari
and Hartemink (2016). But recently, the IPBES established a conceptual
framework that attempts to contextualize “ecosystem services” by defining
Nature’s Contributions to People (NCP) as “all the contributions, both posi-
tive and negative, of living nature (i.e., diversity of organisms, ecosystems,
and their associated ecological and evolutionary processes) to the quality of
life of people” (Diaz et al., 2018).

A special issue of the journal Philosophical Transactions B provides an as-
sessment of the contribution of soils to NCP. In the editorial article, “The Role
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of Soils in Delivering Nature’s Contributions to People,” Smith et al. (2021)
presents the key insights from each article that make up this special issue
(Table 6.1). Smith et al. (2021) also emphasize that soil management priorities
should include: (i) for healthy soils in natural ecosystems, protect them from
conversion and degradation; (ii) for managed soils, manage them in a way to
protect and enhance soil biodiversity, health, productivity and sustainability
and to prevent degradation; and (iii) for degraded soils, restore to full soil
health.

Socio-Ecological Resilience Based on Soil: Implications for
Ethnopedology

The concept of resilience focuses on the adaptation and change a system
can undertake while remaining within critical system thresholds (Walker
et al. 2006). Thus, resilience thinking proposes a systemic approach to hu-
man-environment relations that fits well with attempts to predict or model
social-ecological change. Adapting this concept for social-ecological resili-
ence (SER), we have the combination of both: i) social resilience as the ability
of a social system to react to a disturbance and, afterwards, return to a state in
which social functions, structures, and processes continue as before (Adger
et al., 2005); and ii) ecological resilience as an ecosystem’s ability to absorb
or recover from disturbance and change while maintaining its functions and
services (Carpenter et al., 2001). Therefore, SER can be understood as the
interplay of factors involved in recovering from disturbances, re-organiza-
tion, and the development of socio-ecological systems.

Applying a SER lens in soil studies, we emphasize soil as a common
thread in integrating social and ecological systems. The contribution of soils
(an ecological system) to human well-being (a social system) depends on land
uses and management (Adhikari and Hartemink, 2016; Prado et al., 2016;
Turetta et al., 2020), which are often associated with cultural values. Waroux
et al. (2021) highlighted that “culture as context is thus present as a frame for
land-use decisions, behaviors, and land system outcomes.” In this context,
traditional knowledge of soil management, inherited through generations
and adapted to social-ecological changes (Krasilnikov & Tabor, 2003), frames
the role of culture and land history in soil studies, bringing to light ethnoped-
ology as an interdisciplinary field (Barrera-Bassols & Zinck, 2003). Therefore,
participatory research on soils in Quilombola communities can reveal the
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cultural reasons that explain physical, chemical, and biological parameters,
enabling better strategies for socio-ecological resilience to climate challenges.

Participatory Research on Quilombola Communities
in the Brazilian Atlantic Forest, Rio de Janeiro State

Quilombo do Campinho

The Quilombo do Campinho is located in Paraty, southern Rio de Janeiro
State, in a protected area (APA do Cairugu) (see Map 2, page 30). The native
vegetation is Atlantic Forest, a biome highly threatened by climate change
(Colombo & Joly, 2010). The region’s climate is of type CWa, according to the
Koppen classification, with moderate temperatures and a tropical summer
(Alvares et al., 2013). The Quilombo territory covers more than 287 ha and
has a population of one hundred and fifty families, totalling approximately
five hundred people.

The origin of Quilombo do Campinho goes back to the nineteenth cen-
tury and it centres on three women—Antonica, Marcelina, and Luiza—who
worked at the farmhouse of Fazenda da Independéncia, when the econom-
ic decline of the region forced the colonial farmers to abandon their lands
and donate them to the enslaved people. The struggle for land continued for
decades, until the Quilombo do Campinho became the first Quilombola com-
munity to receive land title in the State of Rio de Janeiro, on 21 March 1999.
Their recognition as a “Quilombo” brought to the community the incentive
for local farmers to be self-sustaining, even though many men and women
work outside the community, mainly as employees in family households
or in luxury resort condominiums in the region (Tavares, 2014). Currently,
activities such as seedling production, agroforestry, ethnic tourism, and the
community restaurant, have been developed in the community and are major
income sources (Lima, 2008).

Despite their rights as a Brazilian “traditional community,” Quilombo
residents have faced challenges for many reasons: i) real estate speculation,
which has increased due to the UNESCO designation of Paraty as a World
Heritage Site; ii) restrictions imposed for clearing new areas for “agroforest-
ry,” since the traditional territory overlaps a protected area; iii) imminent risk
of accidents and pollution related to oil and gas exploration in the Pré-Sal Pole
of the Santos Basin; and iv) direct impacts of the COVID-19 pandemic on
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community-based tourism and the community restaurant, the main income
sources of the Quilombolas, rendering the community even more vulnerable.

Quilombo do Bracui

The Quilombo do Bracui is also part of the Atlantic Forest and is in Angra
dos Reis, southern Rio de Janeiro State (see Map 2, page 30). The community
territory has an area of 616 ha that are managed by 129 families, totalling
approximately 362 people (INCRA, 2015). The Quilombo do Bracui is located
in the middle of the Santa Rita do Bracui river basin, important for regional
water supply (INCRA, 2015). The climate according to the Kdppen classifica-
tion is type Af, rainy tropical forest climate (Alvares et al., 2013). Also, the ter-
ritory of Quilombo do Bracui covers the buffer zone of the Bocaina National
Park, a protected area recognized as a World Heritage Site by UNESCO.

The Quilombo do Bracui is located at an old farm that was used for many
years as an illegal port for the African slave trade, since there was a direct path
from the sea to the farm, although the slave trade was officially prohibited
in 1831 (Karasch, 2000). Due to economic decline at this time, José Breves,
the colonial farmer, made a will donating part of his farm to ex-slaves. Their
return to this area allowed the development of a community based on the
reference to enslaved ancestors’ freedom in a social context known as “black
proto-campesinato” (Marques, 2011).

The Quilombo do Bracui has faced huge challenges to maintain itself on
the territory. Threats emerged from government initiatives such as projects
for the development of “hygienic tourism,” the construction of the BR 101
highway, and construction of luxury condominiums (Ramos, 2018). All these
“drivers” aimed to force the inhabitants to leave the Quilombola territory,
and even induced people to sign fake documents for land titles (Ramos,
2018). The community resisted by creating a local association, Associagdo
dos Remanescentes de Quilombo de Santa Rita do Bracui (ARQUISABRA)
in 1998, which was certified in 1999 by the Palmares Cultural Foundation,
Brazil’s federal institution supporting Black cultural, historical, economic,
and social contributions. However, it was only in 2006 that the land-titling
process of the Quilombo do Bracui was initiated by the federal government.
And almost fifteen years after the titling process began, the Quilombo do
Bracui still has no land title.

Currently, there are two major problems faced by the Quilombolas: i) real
estate speculation through land invasion due to the absence of land title; and
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ii) the project to install a hydroelectric plant (UHE Paca Grande I and II) on
the Paca Grande River, which is part of the Bracui River watershed. Evidence
warns of the “socio-environmental disaster” arising from these hydroelectric
plants, both for the Quilombola community and for other traditional com-
munities (e.g., the Guarani de Bracuhy Indigenous territory), in addition to
affecting the buffer zone of the Bocaina National Park (Alves, 2019). Another
threat factor is the proximity to the Angra dos Reis Nuclear Power Plants,
leaving Quilombola inhabitants more exposed to potential environmental
disasters.

Research Design and Goals

Our participatory research on Quilombolas’ perceptions and social values of
soil and soil sampling for physical, chemical, and biological analyses, includes
four steps. The main purpose of this research is to identify and evaluate the
determining factors for the soils’ contributions to people by linking local and
scientific knowledge. Thus, we aim to address four specific objectives: i) Select
a set of indicators to evaluate soils’ contributions for people in Quilombola
communities; ii) Identify the threats and opportunities related to soils’ con-
tributions to people in Quilombola communities; iii) Describe and organize
the determining criteria for soil management practices according to local
knowledge; iv) Understand and explain the perception of social values of soils
in Quilombola communities. Our secondary goals are: i) Explore and evalu-
ate participatory methodologies to assess the potential of soils” contributions
to people for socio-ecological resilience; ii) Facilitate knowledge transfer
between local and scientific knowledge holders for socio-environmental in-
novation. For this, we draw on interdisciplinary methods of socio-environ-
mental research, including participant observation at community meetings;
open interviews with key informants; Q-methodology, or systematic study of
participants’ viewpoints, on social values of soils based on local perceptions,
and laboratory procedures (technical and scientific methods for soil sampling
and the chemical, physical, and biological analysis of soils).

The research process started with visits and participation in commun-
ity meetings and cultural events in both Quilombola communities (Figures
6.1-6.3). The first meetings with community leaders occurred through the
residents’ associations (Associagdo de Moradores do Quilombo Campinho da
Independencia [AMOQC] and Associa¢ao dos Remanescentes de Quilombo
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Figs. 6.1-6.3
Community meetings
in early stages of the
research project.
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Figs. 6.4-6.6 Soil samples
at Soil Genesis and
Classification Laboratory,
UFRRJ.
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de Santa Rita do Bracui [ARQUISABRA]) and also through collaborative
work by the Observatory of Sustainable and Healthy Territories of Bocaina
(OTSS), an institution formed from the partnership between Fundagdo
Oswaldo Cruz (Fiocruz), a Rio de Janeiro scientific institution for research
and development in public health and biological sciences, and Férum de
Comunidades Tradicionais de Angra dos Reis, Paraty e Ubatuba (FCT), a
local traditional communities organization. At these meetings, the project
was designed, considering the specific demands of these local communities
regarding soil quality and the potential of community engagement as an
opportunity for participatory research with local impacts (especially, for the
physical, chemical, and biological characterization of the soils, to guide them
in improving management practices).

The research project was approved by the Research Ethics Committee at
the Federal Rural University of Rio de Janeiro (UFRR]J), and the communities
signed informed consent forms, indicating their awareness of the study, and
gave their permission to use images and sounds from their territories. All
interested participants were informed about the objectives and steps of this
study at the beginning of this process. In each community, a local researcher
was selected to join the fieldwork and to be a community spokesperson. An
OTSS technical officer was also selected to assist fieldwork and data analy-
sis. Finally, an assistant professor from UFRR] and several undergraduate
students were invited to collaborate on soil sampling, laboratory analysis,
and data analysis. This collaborative work enabled an experience of sharing
throughout the whole research process, enhancing the scope of participatory
research in socio-environmental studies. However, due to the COVID-19
pandemic, which caused unsafe conditions in Brazil, this teamwork had to be
suspended temporarily to comply with UFRR]’s biosecurity guidelines.

Initial soil samples were sent to the Soil Genesis and Classification
Laboratory at UFRR]J, where analysis began (Figures 6.4-6.6).

Discussion and Conclusions

Local Soil Knowledge in Traditional Territories

As soil is a vital entity (Ball et al., 2018) that integrates water security, agricul-
tural production, energy, climate, and biodiversity (McBratney et al., 2014),
all impacts on soil have indirect effects on other systems, such as health and
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human well-being (Prado et al., 2016). To study soils of traditional or spe-
cially protected areas, such as Quilombola territories, we must consider that
traditional ecological knowledge is transmitted through generations, sharing
experiences, and is adapted to the socio-ecological changes that occur in time
and space (Krasilnikov & Tabor, 2003). The relationship between these com-
munities and the soil derives most strongly from subsistence agriculture.

Local soil knowledge can be defined as “the knowledge of soil properties
and management by people living in a particular environment for some per-
iod of time” (Winklerprins, 1999). This knowledge implies a lot of trial and
error, but also includes scientific processes (Barrera-Bassols & Zinck, 2003).
It has also been described as “both skill and knowledge” and “the heritage
from practical daily life, with its functional demands.” This characterizes a
mixture between knowledge and practice, in general causing a difficulty in
distinguishing the threshold between them (Sillitoe, 1998).

Local soil knowledge in traditional communities can provide major con-
tributions to science. For instance, one key contribution is the lessons it can
provide for understanding land use over different time scales, supporting
strategies for sustainable agriculture. Traditional soil and crop management
practices are based on local knowledge, obtained through experimentation
by generations of people working on the land in a specific environment.
Therefore, these practices reveal how to maintain the use of resources and
the environment in a sustainable way. Recognizing this, there is surely no
reason to ignore this knowledge/practice as a technology for advancing soil
conservation.

Overview of Findings

The Quilombola communities in this study divide their territories into
family areas (each family has a limited area for land use). Thus, different land
uses integrating permanent crops, temporary crops, and agroforests can be
highlighted (Figures 6.7-6.9). The agroforests in Quilombola communities
demonstrate traditional soil management practices and produce food while
promoting Atlantic Forest conservation and delivering ecosystem services
(Tubenchlak et al., 2021). For example, in Quilombo do Campinho, Tavares et
al. (2018) found that the agroforestry systems maintained high levels of total
organic carbon, as well as providing the same conditions for soil aggregation
as the forest. Thus, the authors concluded that the formation of biodiverse
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Figs. 6.7-6.9 Different land uses and agroforestry systems in Quilombola communities.

agroecosystems by Quilombolas contributed to maintaining soil quality.
These results correspond with literature that assembles evidence regarding
benefits of agroforestry for global climate, food security, water supply, and
forest conservation with direct impacts on land use sustainability (Verchot et
al., 2007; Schroth et al., 2011; Miccolis et al., 2019).

During our fieldwork, we observed the intrinsic link between landscape
conservation and sustainable soil management practices. Also, our dialogues
with Quilombola farmers revealed the role of culture in soil management:
“This crop area here belonged to my grandfather, it passed to my father, and I
am training my grandchildren to take care of it as well.” The oral transfer of
cultural practices over generations is a characteristic of Quilombola peoples
(Alves, 2019). Waroux et al. (2021) also present different cases to highlight
how aspects of culture influence land systems in myriad ways.

We also conducted training on soil sampling for socio-environment-
al studies. It was possible to combine scientific and traditional knowledge
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Figs. 6.10-6.13 Participatory soil sampling for knowledge transfer in Quilombola
communities.
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during this experience, strengthening participatory research (Figures 6.10—
6.13). The experience with ethnopedology made it possible to understand
soil beyond its environmental characteristics. Soil, or “land,” has a relational
value that makes the Quilombolas feel part of the soil system, managing a live
system—soil, that gives life and the community power. A site in the Quilombo
do Bracui that represents these social values of soils is called Aié Eleteloju (@
eleteloju.aie on Instagram), which means “Fertile Land” in the Afro Yoruba
language. This space is divided into areas with crops (cassava, corn, beans),
agroforestry systems, and conventional and medicinal vegetable gardens. In
addition, it includes the Terreiro de Candomblé—a ceremonial meeting place
in the Afro-Brazilian religion. According to Ramos (2018), the goal of Aié
Eleteloju is to be a space for dialogue and sharing of traditional knowledge, as
well as for training on agroecological practices, social learning, and religious
and cultural celebrations.

Quilombolas’ Struggle for Land Tenure and Environmental and
Climate Justice in Brazil’s Atlantic Forest

Injustice in land access in Brazil is a consequence of the colonization pro-
cess that generated a high concentration of land in few hands (Robles, 2018).
Brazil has one of the highest rates of non-productive large estates in the
world (Paulino, 2014) while the country has a huge number of people waiting
for the opportunity to have and work their own land (Reydon et al., 2015).
Also, it is important to highlight that the current structure of land owner-
ship in Brazil acquired its form in the 1960s through the implementation of
the Green Revolution and the modernization of large estates for agriculture
and livestock production (Sauer and Leite, 2012). Agrarian reform for a more
equitable distribution of rural land is the basis for a process of social justice
and democratization in the country (Leite et al., 2004).

A critical point on inequality in access to land in Brazil is its Land Law it-
self (Law No. 601/1850), signed by Emperor Dom Pedro II in September 1850.
The first restriction imposed by this law is in Article 1, which determines
that only land purchases grant access to land, thus rendering it impossible for
poor, Black, and Quilombola people to acquire land due to their socio-eco-
nomic conditions. As the law was established under the slavery regime, its
intention was to make it impossible for Black people to access land, in an
attempt to hinder the slavery abolition movement, which only succeeded in
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1888 (Amorim & Tarrega, 2019). However, the transition from slavery to free
labour was characterized by numerous social and economic changes that dir-
ectly interfered with former slaves’ interaction with land (Smith, 1990).

Only one hundred years after the abolition of slavery did the Brazilian
government recognize Quilombolas’ right to continue living on their terri-
tories, by means of Article 68 in the Federal Constitution of 1988. It estab-
lishes that “the descendants of Quilombola communities who are occupy-
ing their lands are recognized as having definitive land title, and the State
must provide their respective titles” (Brasil, 1988). Beyond the right to land
tenure, the Federal Constitution also legitimized the cultural rights of the
Afro-descendant Quilombola communities and other traditional peoples, in
Articles 215 and 216 (Brasil, 1988). Despite such institutional advances in the
Federal Constitution, the implementation of Article 68 for access to land re-
quired an additional definition of “Quilombo,” since the Federal Constitution
did not specify this (Thorkildsen & Kaarhus, 2017). This legal “gap” became an
arena for political disputes over the guarantee of Quilombola rights to their ter-
ritories. After many years’ delay, the Brazilian government published Federal
Decree No. 4,887/2003, which regulates the process of identification, recogni-
tion, delimitation, demarcation, and titling of Quilombola lands (Brasil, 2003).

Recent history shows that recognition by legislation alone does not guar-
antee social equity for Quilombolas. The attacks suffered by Quilombola com-
munities are directly related to their defense of permanence in their territor-
ies, historically denied by the land tenure system in Brazil and consolidated
through the denial of land access and the absence of social reparations to
Black people for more than three hundred years of slavery (Terra de Direitos
& CONAQ, 2018). Also, Quilombola communities in Brazil’s Atlantic Forest
are facing environmental regulatory barriers that prohibit their cultural
practices of soil management due to environmental racism' and institution-
al racism.? Restrictions on cultural practices have generated notifications of
environmental infractions for Quilombolas, putting them at risk of being ar-
rested just for developing their traditional practices. This is despite much evi-
dence on the role of Quilombola communities in Atlantic Forest conservation
(Diegues et al., 2000; Diegues & Viana, 2004; Pereira & Diegues, 2010; Penna-
Firme & Brondizio, 2007; Adams et al., 2013; Thorkildsen, 2014; Thorkildsen
& Kaarhus, 2017).

According to Almeida (1989), the territories used by the Quilombolas
are “lands of common use,” since the use of land and natural resources is
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not carried out individually, but collectively by the community, which cre-
ates specific management rules commonly agreed upon by the families living
on the land, and different from state legislation based on private property.
Soil studies from this perspective (“lands of common use”) provide evidence
of a range of contributions soils make to people and ecosystems, as well as
ways of understanding the nexus of soil quality, management practices, and
Quilombola rights. These rights also include the right to contribute to the
climate agenda. Participatory ethnopedagogy with Quilombolas creates an
opportunity to shift research back towards the basis of sustainability as evi-
denced in traditional territories—the healthy soil.

NOTES

1 Environmental racism refers to any environmental policy, practice, or directive that
differentially affects or disadvantages (whether intended or unintended) individuals,
groups, or communities based on race or colour (Bullard, 1999).

2 Institutional racism is manifested through mechanisms, explicit or not, that hinder the
presence of Black people in governmental spaces, as well as the formulation of effective
public policies to combat racial inequalities (Giacomini & Terra, 2014).
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Commons Governance

and Climate Resilience:
Intergovernmental
Relationships in the
Guapiruvu Community, Brazil

Aico Nogueira

What human beings seek to learn from nature is how to use it to whol-
ly dominate both it and human beings. Nothing else counts. Ruthless
toward itself, the Enlightenment has eradicated the last remnant of
its own self-awareness. Only thought which does violence to itself is
hard enough to shatter myths. (Horkheimer & Adorno, 2002, p. 2)

Introduction

The effects of climate change, and its differentiated impacts on distinct so-
cial groups, are increasingly documented across the world (Gardiner, 2011;
Shepard & Corbin-Mark, 2009; Porter et al., 2020). In this context, developing
countries, which already suffer from serious problems of inequitable income
distribution, low levels of education, hunger and malnutrition, poor access
to healthcare, and lack of infrastructure, are also the ones that suffer most
from climate change, which deepens social inequalities and further exposes
the gap between rich and poor. The concept of climate justice expresses an
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environmental justice response to climate change, contemplating the complex
interconnections between environmental and social justice issues, and above
all emphasizing the umbilical relationship between global warming and an
economic system guided exclusively by growth. Studies on environmental
justice movements emphasize how communities affected by climate change
organize actions that mitigate its negative effects on people’s lives, highlight-
ing initiatives often developed in the interstices of society, in response to the
negative effects of the current economic development model.

Examples include cooperation projects linking producers and consum-
ers, fair trade arrangements, community gardens, alternative currencies,
free open-source software, and many others, which proliferate in different
parts of the world. They are based, above all, on a culture of cooperation,
mutual support, shared responsibility, and cultural diversity, as well as so-
cial, economic, and environmental justice (Miller, 2010, p. 1). Among these
initiatives, with particular reference to the rural areas covering most of the
globe where nearly half the world’s population lives, two things stand out:
1) the important role of associations and cooperativism in successful rural
development projects (Develtere, 1998; Frantz, 2012; Pelegrini, Shiki, & Shiki,
2015); and 2) agro-ecology and alternative agricultural systems (Rosset, 2011;
Rosset & Martinez-Torres, 2012; Wezel et al., 2009) as keys to asserting identi-
ties, safeguarding livelihoods, and defending disputed territories (Fernandes,
2008; Van der Ploeg, 2009).

Such initiatives have been particularly challenging for groups living
in and around territorial areas that are protected by states for conserva-
tion or other reasons (Protected Areas or PAs), as they are usually subject
to restrictive environmental laws that often have negative impacts on local
people’s traditional lifestyles (Andrade & Rhodes, 2012; Lane, 2001; Pretty &
Smith, 2004; Wilshusen et al., 2002). In effect, PAs often reserve land-based
ecological services for those living farther away from the territory, at the
expense of the interests of those living closer (see Temper et al., 2020). In
order to deal with these challenges, several studies have demonstrated the im-
portance of strengthening community institutions, as a way of empowering
local actors in decision-making processes to guarantee community auton-
omy, self-management, and access to common resources through effective
inter-institutional dialogue with the official institutions that operate in and
around protected areas. However, the real transformative potential of partici-
pation and empowerment of local groups has also been critically examined by
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researchers, who emphasize how this can decontextualize and over-simplify
local social structures (Eversole, 2003; Henry, 2004; Loker, 2000; Sesan, 2014).
These groups sometimes express their agency by subverting the proposed ob-
jectives of an official or outside-determined project, showcasing their abil-
ity to mobilize their identity relationships effectively around specific issues
(Gilmour et al., 2013; Sampson et al., 1997; Durham et al., 1997; Newman &
Dale, 2005; Nogueira, 2018). Through this process strategies are created, and
advantage taken of political opportunities, in support of their own demands
for development, which are not always in line with officially defined object-
ives. Not widely discussed in the literature is the way some groups develop
the ability to incorporate sustainability narratives in order to strengthen their
dialogue with other levels of governance, eventually becoming an instrument
of compliance and reproduction of the dominant agrifood or other regime.
This in effect subverts or subsumes their locally grounded traditional govern-
ance, and cultural and risk-reduction strategies based in collectivism, mutual
aid, and sustainable agricultural practices.

To explore these complex issues, I have conducted research in Vale do
Ribeira in the State of Sdo Paulo, Brazil (see Map 2, page 30). This area has
been under various forms of environmental protection since the 1950s, as it
comprises the main contiguous areas of Atlantic Rainforest remaining in the
country.

My case study focuses on the Guapiruvu community in the Municipality
of Sete Barras, where over the last thirty years environmental challenges
and the implementation of two large conservation areas neighbouring the
community (all in the context of an ongoing struggle for land ownership)
have guided social processes of development. The Guapiruvu community,
which includes people who have lived there for hundreds of years, has built
local social organizations capable of establishing effective dialogue among
themselves and with other levels of governance operating in the area; it is
recognized as an effective community working towards its own development
(Bernini, 2009; Grigoletto, 2018; Valentin, 2006).

In this chapter, I explore this story and how participatory research in
the community has allowed me to include the viewpoints of many different
community members in a relatively complex process of rural transition. The
use of “environmental” discourse by some community leaders has allowed
initially contentious relations with state agencies to be gradually converted
into a more cooperative relationship. These community leaders’ claims to be
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transitioning from conventional agriculture to agro-ecology, to take advan-
tage of a niche urban market for agroecologically grown produce, has come to
represent the peak of this process—a strategy that has become the foundation
of some local organizations actions.

In contrast, most community members are committed to continuing the
reproduction of the dominant agrifood regime, by producing for local mar-
kets where low prices are more important than an “organic” designation or
agroecological production processes. Even for these farmers, the community
is part of a new process of legitimation and consolidation of short, sustainable
circuits of production, commercialization, and consumption. These circuits
are extremely important in times of climate change for promoting agro-sus-
tainable production, and for consolidating new patterns of responsible con-
sumption, especially in and around large urban areas, such as the city of Sao
Paulo (Bava, 2012; Feenstra, 2002).

This transition, with all its complexities, relies on the community’s strong
social capital and the underlying commitment of its leaders to environment-
ally sustainable processes, with resulting benefits for the community in
terms of pollution control, income generation, education, health, and infra-
structure. The political strategies constructed by the community rely on their
ability to communicate and organize (Levidow et al., 2014; Smith & Raven,
2012). This shows the importance of local groups’ internal structures in for-
mulating public policies and dealing with higher levels of government, as well
as the agency of local people and leaders in response to a lack of support and
leadership from other public authorities.

My research draws on recent theoretical perspectives on sustainability
transitions, agro-ecology, food security, multilevel governance/inter-institu-
tional dialogue, and the participation of local communities in the manage-
ment of common natural resources, especially in and near protected areas.
My field work was carried out using qualitative methods, with primary and
secondary data collected between September 2019 and April 2020 from three
sources: published government documents and academic works, informal
and semi-structured interviews, and field observations in Guapiruvu.

During visits and interviews with Guapiruvu residents and through
documentary research about the community, I attempted to observe the in-
ternal organization and relations of the community with local society, society
as a whole, and formal and informal institutions structuring cooperation and
conflicts.
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I conducted semi-structured interviews with representatives of feder-
al, and state-government organizations present in the community, namely
the National Institute of Colonization and Agrarian Reform (INCRA), the
Fundagdo Florestal/Forest Foundation (FF) and the Intervales State Park
(PEI). These interviews were organized around the following themes: 1)
inter-institutional dialogue at the local level and with other levels of govern-
ment, 2) the main obstacles faced by the stakeholders in these discussions/
processes, 3) the main obstacles faced by the stakeholders in implementing
policies, 4) the main advances and challenges in the process of converting
traditional agriculture to sustainable agro-ecological systems in the territory.

Protected Areas (PAs), Local Communities, and Agro-
Ecology

Many areas sensitive to biodiversity loss and in need of conservation are also
areas of high social vulnerability. They are generally characterized by elevated
levels of poverty, repressive and unstable anti-democratic regimes, and prob-
lems linked to the struggle for land tenure (Brechin et al., 2002; Myers, 1988;
Myers et al., 2000; Briiggemann et al., 1997). Often, ecologically sustainable
human-land inter-relationship systems, sometimes evolved over millennia by
Indigenous peoples, are under pressure from “outside” populations, extrac-
tion, and political considerations. Furthermore, these areas are frequently
arenas of conflict (Ostrom, 2005), with disputes between groups representing
such diverse interests as tourism, mineral and oil exploration companies,
guerrilla groups, and drug cartels (Brechin et al., 2002). Such factors make
these spaces a complex mixture of social, economic, and political disputes,
which present further challenges for the management of environmental con-
servation programs. The question of who has access and rights in such spaces
is therefore central.

There is a vast literature dealing with the often-contentious relationship
between the management of PAs and the populations living in and around
them. Researchers focus mainly on the impacts caused by conservation pro-
grams and policies on the traditional ways of life of local people, particularly
regarding changes to their access to natural resources (Andrade & Rhodes,
2012; Bennett et al., 2017; Bernini 2009; Briiggemann et al. 1997; Chape et al.,
2008; Garcia-Frapolli et al., 2009; Pretty & Smith, 2004). The frequent pro-
hibition of communities’ access to important natural resources, and even the
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removal of some of these groups from their lands, has in many cases harmed
rather than helped these communities, which sometimes brings the conserv-
ation programs into question (Anthony, 2007; Hamilton et al., 2000; Jim &
Xu, 2002; Lane 2001).

In developing countries where there is unequal land distribution and
ownership, the rural population’s restricted access to resources such as water,
land, energy, and environmental services builds pressure on these resources,
driving social conflicts. The wealth these resources generate is often appro-
priated by a limited number of actors, further widening social inequities.
Resource inaccessibility leads to environmental degradation in areas where
local populations do have access, and to increasing inequality, constituting a
persistent source of instability, and demonstrating the strong relationship be-
tween equity and sustainability (Guzman Casado et al., 2000), which depends
“critically on the institutional settings that structure interactions among
agents” (Baland et al., 2018, p. 8).

Thus, the importance of local institutions, the participation of local
actors in the management and conservation of biodiversity, and the tran-
sition to sustainable societies are increasingly recognized in the literature
(Hagedorn, 2015; Ostrom, 1990, 2005; Pretty & Smith, 2004). These analy-
ses show the difficulties faced when local communities are not co-partici-
pants in conservation processes (Andrade & Rhodes, 2012; Anthony, 2007;
Grainger, 2003; Pretty & Smith, 2004). In these studies, especially those by
Elinor Ostrom (1990, 2001, 2009a, 2009b, 2010) and her adherents, existing
social dynamics, and processes that either allow or hamper the construction
of appropriate institutional arrangements, designed to manage shared nat-
ural resources, have been identified in many places (Leroy, 2016; Perkins et
al., 2017; Santana & Fontes Filho, 2010). However, the degree of participation
of local populations in governance, as a way of ensuring better compliance
with conservation policies (Wilshusen et al., 2002), and the factors that most
influence communities’ agreement with these actions, have been attributed
generally to local specificities, especially the communities’ capacity to en-
gage in inter-institutional dialogue. The capacity of local actors to engage
in discussions across levels of government is crucial for conflict resolution,
especially due to the lack of legitimacy that external regulations may have, as
they are often contrary to the customary practices of traditional communities
(Brechin et al., 2002). This ability to enter dialogue is at the basis of resolv-
ing conflicts in governance, which are seen as “processes of interaction and
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decision-making among the actors involved in a collective problem that led to
the creation, reinforcement, or reproduction of social norms and institutions”
(Hufty, 2011, p. 405). Although authors also recognize difficulties, mainly due
to the multiple power relations that may exist in these communities, and the
great heterogeneity of the groups involved in terms of class, ethnicity, and
religious and political orientation, they point to the importance of incorpor-
ating governance diversity in conservation initiatives (Brechin et al., 2002,
Ostrom 1990, Ostrom et al., 1994).

The Guapiruvu Community and Environmental
Issues in Vale do Ribeira

Guapiruvu is in the Vale do Ribeira, a remote area strongly marked by the
presence of conservation units and restrictive environmental laws. The pion-
eer settler families of the community, the Alves, Teixeira, and Pereira fam-
ilies, have struggled for recognition of their ownership rights on land they
have occupied for more than one hundred years. The area is located in the
buffer zone of a large state park, the Alto Ribeiro State Park.

In 1996, Guapiruvu was recognized by the non-governmental organiza-
tion (NGO) Vitae Civilis' for its leadership related to disadvantaged groups in
the area, especially dispossessed families, and the community was selected to
lead an Agenda 21 pilot project to create local solutions for global socio-en-
vironmental problems.’> One of the first initiatives was the creation of the
Solidarity Economy and Sustainable Development Association of Guapiruvu,
known as AGUA, in 1997.

The launch of Agenda 21, in 1998, also led to a closer relationship be-
tween the Guapiruvu community and public authorities, addressing provi-
sion of basic services that are theoretically guaranteed by law, such as in-
come-generation projects and activities related to eco-tourism and environ-
mental preservation. Following its creation in 1997, AGUA started a series of
programs such as eco-tourism activities, production and commercialization
of medicinal plants, courses on agroforestry, support for the creation of the
municipal secretariat for rural development, the mapping of tourist trails
in the PEI, the creation of guided activities, and fundraising from various
sources for activities aimed at environmental sustainability. In 2000, AGUA
started supporting the creation of a rural settlement in the area, where the
community’s colonial history could be recognized (Grigoletto, 2018). AGUA
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was thus responsible for bridging the gap with other institutions outside the
community, such as local public authorities and the agencies of the feder-
al and state government, which allowed for the formulation of public policy
demands and support for sustainable development in the area. Also in 2000,
AGUA, with the support of the Forestry Institute and Vitae Civilis, presented
a proposal to INCRA to create a sustainable development project (PDS) in the
area, using alternative forms of rural settlement developed by INCRA in the
Amazon region to mitigate land conflicts (Paula & Silva, 2008).

Proximity to the park largely determines the community’s relationship
with the environment and its forms of local social organization, profoundly
impacting the traditional practices of the local groups, as they are prevented
from making their livelihood from the protected forest and land. Access to
traditional resources has been limited by checkpoints and inspections carried
out by the police inside and outside the park, seeking to prevent poaching
of prohibited species and animal-hunting, especially the illegal extraction of
jugara (heart of palm, Euterpe edulis) for family consumption and mainly for
sale. Given the importance of the jugara tree, whose fruits are essential for the
diet of birds and mammals in the Brazilian Atlantic Rainforest ecosystem,
and due to the fact that after the extraction of the heart of palm the tree is
totally discarded and does not regenerate, its removal became an environ-
mental crime in Brazil. Some local residents who had depended on heart-
of-palm extraction became targets of repression and even arrests (Bernini,
2009), while also deprived of one of their main means of subsistence.

In Guapiruvu, the interaction between local institutions and federal and
state bodies happens through the various official agencies representing the
community. At the state level, the main regulatory body for the conserva-
tion units is the FF of the State of Sao Paulo. It also manages the PEI, and its
remit, as stated in its management plan, is that it “establishes specific rules
regulating the occupation and use of land in its buffer zone and suggests ways
to integrate the unit into the Continuum of Paranapiacaba’; promoting the
socioeconomic integration of the surrounding communities and valuing
their traditional knowledge as principles of governance” (Furlan et al., 2008).
Federal actions in the community are carried out by INCRA, the agency re-
sponsible for the division of plots, selection and settlement of families, land
credit, construction of houses, opening of roads, electricity, and technical as-
sistance in the rural settlements. Once settled, the families in the community
cannot sell, lease, rent, lend, or give the plots to private individuals.
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Community’s Socio-Productive Structure, Agro-
Ecology, and Interinstitutional Dialogue

As indicated by the classic work of Ostrom (1998), the cooperation mech-
anisms and the internal structuring of the community are key to the com-
munication channels built by the subjects with other institutional levels.
Hence, to understand how the process of internal community organization
and dialogue with other institutions take place in Guapiruvu, it is important
to analyse the community’s leadership.

An analysis of the narratives collected from the community, as an essen-
tial source of shared mental representations (Hoff & Walsh, 2018), revealed
subtle aspects of the existing social classification system shaping local or-
ganizations and determining leaders. Within this structure, six basic criteria
are used by community inhabitants to mentally categorize each other within
the community and to allocate everyone to a cognitive model that works not
only to order, rank, and map each person in the broader group, but also to
guide their likely reactions to specific situations. These criteria are: 1) whether
people are born in the district (insiders or outsiders), 2) their socio-economic
level (class), 3) their educational level, 4) the size of their property, 5) wheth-
er the agrarian reform allows them to be “settled” or not, 6) whether they
use conventional agrarian practices or support a move towards sustainable
development.

Two groups of leaders stand out in the community. On the one hand,
there are those who are considered outsiders, meaning they were not born in
the district and have no links to the pioneer families in the area, but instead
acquired lands more recently and are linked, above all, to large banana pro-
ducers in the region. They tend to have a higher economic, educational, and
cultural level, and support social inclusion and agro-ecological transition. On
the other hand, there are other leaders who are natives of Guapiruvu, gener-
ally have lower socio-economic, social, and educational levels, were mainly
settled through the agrarian reform, and are thus part of the largest portion
of the community’s population. They tend to advocate for increasing invest-
ment in traditional agriculture and strongly criticize the high costs of organic
production, lack of government support for farming activities, and absence of
nearby markets.

The community’s local institutions end up expressing not only the in-
terests of these specific groups, but also the socio-educational and economic
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divisions of the neighbourhood and different views of development. AGUA
is the locus of action and expression of ideas led by the local “elite,” and
COOPERAGUA is the space controlled by the poorest, oriented toward the
consolidation and reproduction of conventional forms of development.

Although the first group is a minority and is composed of “outsiders” in
the community, they are responsible for much of the local social organiza-
tion and agro-ecological production. In addition, they are the main agents of
interaction with higher-level government structures, and the main agents of
the community’s resilience, ecological transition, and environmental justice.

AGUA became responsible for the commercialization of the neighbour-
hood’s organic production and contributed greatly to setting up a system of
selling the family agricultural organic products of the town of Sete Barras and
integrating it with the growing alternative agri-food systems in large urban
centres. COOPERAGUA, on the other hand, is responsible for marketing the
community’s traditional agricultural production. With COOPERAGUA as a
model, and with the support of the municipal council for rural development
of Sete Barras, in 2011 the Family Agriculture Cooperative of Sete Barras
(COOPAFASB) was created. Its objective is to promote the solidarity econ-
omy, inspired by the principles of self-management, cooperation, economic
viability, equal relations, and sustainability (Singer, 2002, 2008), by seeking
market opportunities and supplying products to institutional and conven-
tional markets.

Conclusion

The literature on transitions from current models of conventional rural de-
velopment and agriculture to more sustainable rural development emphasiz-
es the vital role of the state in facilitating this process.

However, this study shows that in the presence of elements such as lo-
cal capacity for inter-institutional dialogue, social capital, and community
agency (regardless of the community’s socio-economic and cultural div-
isions), people can overcome the obstacles brought about by the absence of
official support while creating alternatives for the production and marketing
of agro-sustainable products.

The experience of agro-ecological transition initiated in Guapiruvu
surpassed the limits of the community, influencing sustainable agriculture
practices in the broader municipality and contributing to the strengthening
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of an agrifood system that transcends Sete Barras, extending to the niches of
consumer markets in large urban centres in the state of Sdo Paulo.

In Guapiruvu, strong community social capital and agency, combined
with an efficient appropriation of sustainability discourse, acts to reduce
conflict, and facilitate inter-institutional dialogue. However, the commun-
ity’s socio-economic and cultural divisions make local institutions a reflec-
tion of these internal separations, whose actions result in a double move-
ment. On the one hand, the community subscribes to conventional patterns
of production and commercialization through growth and strong insertion
in the markets; on the other hand, it also expresses resistance to the deep-
ening of market forces, as stated by Polanyi (1980).

Examples such as the Guapiruvu community show us the creative
power of local groups to promote environmental justice and social inclu-
sion, amidst the uncertainties and adversities arising from climate change
and an absence of government support for sustainable development initia-
tives. One way to overcome these problems may lie not in the easiest and
most immediate option, conventional agriculture, but in a process of chan-
ges to sustainable production, marketing, and consumption practices based
on rural/urban partnerships—social solidarity.

The interdisciplinary and participatory research approach, through
collective self-reflection, cooperation, and participation, associated with
ethnographic research, semi-structured interviews, document analysis, and
focus groups, was fundamental in obtaining this understanding of the com-
plex situation in Guapiruvu. This approach allowed for inclusion of local
social processes, which are crucially important in commons theory. Local
people don’t often have an opportunity to reflect or comment on their own
social processes, such as the complex networks of local social classification
and their effects on the management of local social organizations, which
centrally determine the community’s ongoing socio-economic-ecological
transition.
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NOTES

1 Foran overview of Vitae Civilis’ work in Guapiruvu, see the video: https://www.
youtube.com/watch?v=q3n53Hg3X-k.

2 See: https://acervo.socioambiental.org/sites/default/files/documents/22D00056.pdf.
3 See: https://sustainabledevelopment.un.org/content/documents/Agenda21.pdf.

4 The Ecological Continuum of Paranapiacaba is an Atlantic Forest corridor of more
than 120,000 hectares, formed by the Intervales Park, the Carlos Botelho State Park, the
Alto Ribeira Tourist State Park (PETAR), the Xitué Ecological Station, the Serra do Mar
Environmental Protection Area, and the Atlantic Forest Biosphere Reserve.
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Mining and Water Insecurity
in Brazil: Geo-Participatory
Dam Mapping (MapGD) and
Community Empowerment

Daniela Campolina and Lussandra Martins Gianasi'

Introduction: Environmental and Climate (In)Justice,
Mining, and Water (In)Security

Brazil (see Map 2, page 30) can be considered a water power, given that it
possesses 12 per cent of the total available fresh water on the planet, 90 per
cent of its rivers are perennial, and 90 per cent of its territory receives regu-
lar rainfall. Brazil houses several aquifers, including the Guarani aquifer,? as
well as large extensions of important planetary wetlands, including the ex-
tensive ecosystems of the Pantanal and Amazon. Brazil also houses a major
portion of the biggest watershed in the world—the watershed of the Amazon
River (Rebougas et al., 2002). Yet despite this apparent abundance, water is
not evenly distributed in all states and cities. Moreover, as a country of huge
size, Brazil encompasses regions with great water wealth while other regions
experience water scarcity. In addition, due to poor management and usage
of water, supply problems are increasing in urban centres. In Brazil’s major
cities, with high demand for water and patterns of land occupation and use
that disregard impacts on the watersheds and waterways, there is increasing
scarcity of fresh, potable water. Another situation of concern in Brazil with
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regard to water is the major mining disasters provoked by ruptures of mine
tailings dams that have occurred in recent years, killing hundreds of people
and contaminating entire watersheds.

In this chapter, we show how water-related environmental injustices in
Brazil are worsening, due in part to climate change. These climate injustices
are predictable, resulting as they do from a combination of overt government
policy, the inefficiency of the Brazilian government in its implementation of
management and inspection systems, corporate impunity, and private-sec-
tor interventions to sway public opinion. We focus on situations in Brazil
in which mining activity impacts water quantity (destroying areas of water
storage and replenishment) and water quality (through mine tailings dam
disasters). Mining impacts the water security of thousands of people. Many
of these people do not have the slightest notion of the risks and violations
associated with mining in terms of their right to water access. Many re-
gions affected by mining are far removed from the actual site of extraction,
meaning that mining is invisible as a component of people’s daily economic
reality. The mining companies themselves are promoters of environmental
injustices, especially in times of climate change-related rainfall events which
worsen disasters like breaches of mine tailings dams.

Fighting such planned climate injustice requires naming and exposing
it, combatting corporate obfuscation and government failures through public
education, organizing politically, and building international solidarity. We
describe some movements and methods that are part of this struggle, based
in our own experience as participatory researchers and educators in Minas
Gerais, Brazil.

The following section of this chapter overviews recent mine-related water
disasters in Brazil and their roots in regulatory and enforcement failures.
Section three shows how this mismanagement is organized and planned,
using disinformation as a concerted strategy. In section four we describe ways
of countering disinformation and strengthening local awareness of climate
injustices and risks, such as geo-participatory mapping. The chapter’s con-
clusion situates popular education, organizing, and global solidarity as the
political context for mining and water-related climate justice.
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Mine Disasters: Climate Injustice Produced by
Regulatory and Enforcement Failures

In November 2015, the Samarco mining company’s Fundao tailings dam
ruptured. Samarco is located in Mariana in the state of Minas Gerais and
is jointly owned by multinationals Vale S.A. and BHP Billiton. The Fundéo
dam contained a volume of about 60 million m* of toxic mud tailings. The
impact of the spill, however, went far beyond the mine site, with a flow path
extending for more than 600 km along the Doce River system until it reached
the Atlantic Ocean. On arrival at the coastline, it travelled several kilom-
eters out into the ocean and affected areas along 80 km of the Brazilian coast.
Throughout this journey, the spill of toxic waste affected thirty-nine munici-
palities in the states of Minas Gerais and Espirito Santo (ES).

Just over three years later, in January 2019, the dam at the Cérrego do
Feijao mine collapsed in the city of Brumadinho, also in Minas Gerais state.
This mine was owned solely by Vale S.A., with a tailings dam holding a vol-
ume of 12 million m® of mine waste. This spill extended along 300 km of the
Paraopeba River, a tributary of the Sao Francisco River, one of the longest
rivers in Brazil (Zonta & Trocante, 2016; Pinheiro et al., 2019).

In addition to being among the largest in the world in terms of tailings
volume, the Funddao dam in Mariana was also the most extensive in the
world. The Brumadinho disaster had the second largest number of fatalities,
and the highest number of workplace fatalities of the twenty-first century
(Zonta & Trocante, 2016; Wanderley et al., 2016), in addition to being the
largest “workplace accident” in Brazilian history (Espindola & Guimaraes,
2019). These were not the first tailings dam collapses to occur in Brazil and, it
seems, will likely not be the last (Zonta & Trocante, 2016; Pinheiro et al., 2019;
Campolina, 2021; Campolina, Gianasi, et al., 2021).

A total of 291 people lost their lives in these two recent disasters (19
in the Samarco-Vale-BHP disaster and 272 in the Vale S.A. disaster). Two
important river basins were destroyed, resulting in a variety of impacts on
ecosystems, public health, and economic activities throughout the various
municipalities and in the region as a whole. Shortly after the collapse of the
dams, one of the problems immediately identified was the quantity and qual-
ity of water supply to several urban areas. This was due to contamination,
especially in the Paraopeba River. Even three years later, at the beginning of
2022, environmental agencies were still reccommending that the water not be
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used for drinking, animal watering, fishing, leisure activities, or gardening.
Most of the affected population depended on the river and its resources for
survival, meaning that their food supply and economic security was severely
impacted. This population, already vulnerable in socio-economic terms, has
experienced various situations that violate their basic rights since the dam
collapsed, especially their right of access to water.

Many of these communities were unaware that there were mine tailings
dams located upstream from their cities. They had no idea of their risks in
the event of a possible rupture. Even more alarming is the fact that, upstream
from these same populations, there are dozens more tailings dams, some of
them also operating at critical safety levels, categorized as “high risk” by gov-
ernment monitoring authorities.

We can therefore see that millions of people in Brazil are experiencing
situations of environmental injustice. Many others risk being victims of future
tailings dam ruptures, especially taking into consideration climate change
scenarios with predictions of increasing extreme weather events in regions
where the dams are concentrated. According to Milanez and Fonseca (2011,
pp- 93-94), the concept of “climate justice” emerges as an integral part of the
paradigm of “environmental justice.” Given that existing social inequalities
define a social group’s degree of exposure to environmental risks, it becomes
clear that the impacts of climate change affect particular social groups with
differing forms and degrees of intensity.

Acselrad, Mello, and Bezerra (2009, p.9) conceptualize environmental
injustice as the “phenomenon of disproportionate imposition of environ-
mental risks on populations less endowed with financial, political and in-
formational resources.” The authors, when observing the mechanisms that
lead to the production of environmental injustice, start from the assumption
that environmental inequality manifests itself in two ways: unequal access to
environmental resources and unequal environmental protection.

Unequal access to environmental resources can occur in the spheres of
both production and consumption. While the sphere of consumption refers to
access to natural resources that are already transformed into manufactured
goods, the sphere of production relates to different ways of appropriating na-
ture for creation of the basis for sustaining life itself (Acselrad et al., 2009, p.
73). In relation to production, then, what we see is the continuous destruc-
tion of non-capitalist ways of appropriating nature, such as artisanal fishing,
family farming, or a “commons” of shared resources. Diverse territories are
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affected by the environmental impacts arising from large enterprises im-
planted in frontier areas where capitalism is expanding. Monocultures, dams
and mining enclaves create major destabilizing effects on activities carried
out on traditionally occupied lands, destroying the resource base that sus-
tains such forms of life (Acselrad et al., 2009).

This is also reflected in the unequal environmental protection that emer-
ges as environmental policies are implemented—or the omission of such poli-
cies as a result of neglect and/or action by market forces. All of this generates
disproportionate environmental risks, intentional or unintentional, for the
most vulnerable. The vulnerable are characterized as lacking financial and
political resources: they are among the poorest of the poor, least covered by
public policies, residents of devalued areas and of marginalized ethnicities.
This unequal exposure to environmental risks and impacts does not result
“from any natural condition, geographic determination or historical causal-
ity, but from social and political processes that unequally distribute environ-
mental protection” (Acselrad et al., 2009, p. 73).

With respect to environmental protection, it is worth highlighting the
relatively recent achievements in Brazilian legislation, both in relation to
water management and dam safety. These may be threatened, however, by
a proposal for a New Brazilian Mining Code, discussion of which began in
December 2021.

Brazil’s National Environmental Policy (PNMA, Law L6938 9) was
adopted in 1981 and established legal instruments to monitor environmental
impacts. Enterprises that generate substantial environmental impacts must
prepare and submit Environmental Impact Studies and Environmental
Impact Reports (EIA/RIMA), as a requirement in the licensing process. The
EIA/RIMA encompasses both environmental and socio-economic impacts.
Its main objective is to orient inspection bodies and affected communities
with regard to the type of project to be carried out and feed into their deci-
sion-making on the feasibility of issuing an environmental license.

With regard to water management, the country has recently moved from
a model of centralizing legislation—which gave priority for water use to the
energy and industrial sector—to a proposal to build democratic manage-
ment of water. In 1997, a National Water Resources Policy (PNRH, or Politica
Nacional de Recursos Hidricos) was instituted in Brazil, known as the “Water
Law.” According to the Water Law, “the management of water resources must
be decentralized and involve the participation of public authorities, users
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and communities.”® It must be carried out by collegial bodies, designated as
Hydrographic Basin Committees (CBH), or watershed committees. These are
spaces for discussion and decision-making on the uses of water, in addition
to planning actions to maintain the quality and quantity of this resource.
According to the PNRH, water is a public good which has economic value,
and its management must include multiple uses, but, in case of scarcity, prior-
ity must be given to human supply and animal watering. The committees’
management territory is determined by the hydrographic basins which, ac-
cording to the law, must be “basic units for planning the use, conservation
and recuperation of natural resources” (Brasil, 1997).

Despite introduction of the Water Law in 1997, the water resources
management system has not yet been fully implemented in Brazil. Many of the
management instruments such as Water Resources Plans, which are meant to
contain a large compendium of information about each watershed such as
water demand and predicted flow capacity, as well as plans for water usage, do
not mention mine tailings dams. There is no mention of the probable impact
of these dams over large areas of the watersheds. Moreover, there is almost
no coordination of the policies involving water security (Campolina, 2021).

With respect to dam safety, a National Policy on Dam Security (Politica
Nacional de Seguranca de Barragens—PNSB, Law L 12334) was established in
2010, although it did not begin to be implemented effectively until 2020. One
of its requirements was for mining companies to develop Mining Dam Safety
Plans (Plano de Seguranc¢a de Barragem—PSBM) that contained, among other
pieces of information, flood maps based on all available information, includ-
ing estimates of worst-case scenarios from a dam rupture. The requirements
of the PSBM included technical information regarding the construction of
the dam, probable causes of breaches, means of monitoring and controlling
possible failures, and steps to be followed in the event of emergencies and/or
rupture of the dam. This body of information was to guide the elaboration of
a Contingency Plan (PLANCON) by municipal bodies responsible for civil
defense of the affected cities as defined by the flood maps study. Moreover,
actions were also to be defined based on the geographical delineation of pos-
sible areas affected in the event of a breach. This was to include impact on
water security throughout the river basin during a spill event (Campolina,
2021; Campolina, Iwama, & Gianasi, in press).

The legal requirement for flood studies and flood maps is also found in the
2017 legislation of the former National Department of Mineral Production,
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DNPM, which in 2018 became the National Mining Agency. Article 2 defined
a flood study as a study to adequately characterize the potential impacts from
flooding originating in the rupture or functional failure of a mine tailings
dam. The flood study had to be carried out by a qualified professional using
best available methodology as defined by the mining corporation and the
professional. The flood map produced by the flood study had to establish the
geographic limits of the areas potentially affected in the event of a rupture and
delineate possible scenarios, including worst case scenarios. The objective of
these studies and maps was to facilitate efficient notification and evacuation
of people in the affected areas.

In Brazil, thus, national—and state—policies exist, with their respective
management instruments. These policies are designed to calculate and pro-
vide warnings about potential risks affecting water security among the differ-
ent populations along a hydrographic basin. Looking back at the last two ma-
jor mine tailings disasters, however, what is remarkable is the ineffectiveness
of these instruments. No estimate or document prepared in advance came
anywhere close to capturing the dimensions of the actual impacts provoked
by the breaches at Mariana and Brumadinho. Nor was there any anticipation
of how these impacts would be further intensified by the crisis they created in
terms of water supply. A study of the documentation on which Hydrographic
Basin Committees make local decisions regarding water management reveals
a more serious issue. The existence of mine tailings dams in the territories
they manage is not even mentioned, much less the safety risks presented by
these dams and the possibility of impacts affecting extensive regions.

As for the impacts of mining on water security, in addition to mining
disasters, it is necessary to highlight the cases of regions in Brazil where
mining destroys ecosystems that are essential for climate maintenance. The
Amazon Forest in the north of the country is one such case. Another is the
Iron Quadrangle in the central region of Minas Gerais state, an area rich in
iron deposits extending over 7000 km?. Here mining is destroying the aqui-
fers that store water in the midst of the iron deposits (Matschullat et al., 2000;
Varejao et al., 2011; Teixeira et al., 2017), which are vital both for human use
and for entire ecological systems.

The New Mining Code that is currently under discussion in Brazil con-
tains proposals contrary to the principles of environmental justice. It sets up
automatic approval processes for technical and environmental impacts of
mining and proposes to establish mining as “an activity of public utility, of
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national interest and essential to human life.” If the New Mining Code is
approved as it stands, it will call into question existing conservation areas
and demarcation of Indigenous lands. In addition, the New Mining Code
provides for flexibility in environmental rules. In practice, this change may
allow for exemptions from environmental licensing and automatic approv-
al of processes that have been stopped for more than a year at the National
Mining Agency (ANM) (Bispo, 2021). If this proposed law advances, more
than 90 thousand mining concession processes could be authorized without
due investigation. Data from the Amazdnia Minada project reveals that 2,478
current requests to mine in Brazil are on Indigenous lands, and at least 254
of these requests are for artisanal mines (Potter, 2021). It should be noted that
many of the regions with mineral deposits are heavily forested areas, essen-
tial for climate maintenance, and their destruction would tend to intensify
extreme weather events, making the water security situation in the country
even more delicate. More mining projects are problematic, both in regions
prone to drought where new mines would increase the water demand, and
in regions with excessive and intense rainfall which could increase the possi-
bility of tailings dam disasters. In other words, what is at stake is not just a
proposed law and approval of its text, but the impacts that will be felt across
the country should this New Mining Code be approved. It seems the country
is heading towards a battle in which popular pressure could be a means to
force the debate to include the effects of environmental and climate injustices.

In a study carried out on earlier tailings dam failures between 1910 and
2010, Azam and Li (2010) identified two main causes of failures. The first was
adverse weather conditions (which increased from being contributing factors
in 25 per cent of the dam failures in the period before 2000, to 40 per cent
after 2000); the second was mismanagement of dams (which grew from 10 per
cent before 2000 to 30 per cent after 2000). “Adverse weather conditions” were
described mainly as unusual rainfall, attributed to recent climate changes
(Azam & Li, 2010). As for the “poor management of dams,” the authors took
into consideration inadequate choice of procedures in dam construction, in-
adequate maintenance of drainage structures, and ineffective or non-existent
inspections. Bulletin 121 of the International Commission on Large Dams
(ICOLD, 2001) also indicates, among the main causes of tailings dam failure,
factors related to inadequate management of structures.

The likelihood of disastrous tailing dam collapses becomes increasingly
imminent, not only in view of the complications regarding climate change

162 CLIMATE JUSTICE



that will tend to worsen in the coming years, but also when we consider the
increasing number of tailings dams being constructed throughout the world
(Davies et al., 2002; Zonta & Trocate, 2016). The collapses that have occurred
and the possibility of new disasters show the importance of diverse measures,
carried out by different bodies (companies, government, civil society), with
the aim of avoiding dam failures, and of warning systems so that new tailings
disasters can be averted.

However, such proactive measures are actively fought by mining com-
panies which benefit from lax and poorly-enforced environmental rules. One
of their strategies is to spread disinformation to influence public opinion.

Organized Disinformation and Climate Risk

Many researchers have presented studies and evidence that support the
argument that dam failure disasters are not isolated events, but processes,
cycles of actions and omissions that are foretold long before the moment of
the dam collapse and endure for many years after, as illustrated in Figure
8.1 (Zhouri, 2017; 2018; Zonta & Trocate, 2016; Carmo et al., 2017; Marshall,
2019; Campolina, Rodrigues, & Silva, 2021; Campolina, 2021).

Sometimes companies refuse to provide information essential for water
management in territories where the presence of mining complexes means
the definitive destruction of aquifers and/or possibilities of tailings dam fail-
ures. Furthermore, they may carry out processes of “organized disinforma-
tion” (Campolina, 2021). Following mine-related disasters, mining compan-
ies sometimes develop marketing campaigns involving schools in order to
promote “organized disinformation” about mining (Campolina et al., 2020).

Acselrad, Mello, and Bezerra (2009, p. 81) define “organized disinforma-
tion” as taking place when “those responsible for the production of risks avoid
making public the dangers they create.” This makes it difficult to “perceive the
causal relationships between corporate actions and environmental impacts
and risks for affected populations.”

In this context, schools have been the focus of organized disinforma-
tion processes that range from mining companies designing teacher train-
ing courses and curriculum activities on mining, to activities with students
including art and writing contests and field trips / mine visits. The mining
companies may further enhance their image by financing school equip-
ment and infrastructure (Campolina, Gianasi, et al., 2021; Campolina, 2021;
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Fig. 8.1 Tailings dam collapses as a process: actions and omissions before, during and after
the collapse.

Campolina, Rodrigues & Silva, 2021; Campolina, Gianasi, et al., 2021). Many
of the actions undertaken by mining companies with schools are carried
out through partnerships between mining companies and local educational
management bodies—the Municipal Education Departments. These activ-
ities in schools are featured in the annual Sustainability Reports published
by the mining companies, complete with numbers and indicators. Mining
initiatives focussed on the school system are presented positively to company
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shareholders and the international market (Campolina, Gianasi, et al., 2021;
Campolina, Rodrigues & Silva,, 2021).

The mining company narrative propagated in the schools has a pro-
nounced bias towards linking mining projects to local development and
job creation. Although mining is surrounded by controversies and negative
impacts, the mining company rhetoric is uniformly positive and serves to
legitimize mining activity (Campolina, 2021; Campolina, Gianasi, et al.,
2021, Campolina, Rodrigues, & Silva, 2021). The mining companies tout the
existence of “magic” technological solutions to solve any problematic conse-
quences caused by mining.

Coelho (2012; 2014), for example, in his dissertation on mining depend-
ency in the region of the Iron Quadrangle Aquifer in Minas Gerais, has de-
veloped a concept that he calls Discourse on Development through Mining
(DDM). He shows how DDM has been propagated in territories where there
is likelihood of a mining project. The discourse presents a highly positive
vision of community and territorial development based on the employment
and economic gains to be generated through implementation of the mining
project. This vision of mining’s contribution to socio-economic development
serves as a powerful argument for community consent.

According to Coelho (2012; 2014), among the arguments that support
DDM are supposedly high rates of job creation and local development, in-
creased tax collection by cities, belief that science and technology can miti-
gate or even eliminate all negative impacts of mining activity, dissemination
of an image of social responsibility on the part of the mining company, and
belief in the hypothetical sustainability of mining as a lasting activity in the
region. He counters DDM with several arguments, among them the question-
able number of jobs compared to other economic activities, such as tourism,
and the various negative socio-environmental and even economic impacts
that the mining project will generate in the region. This is in addition to the
overload of public infrastructure and services; the inability of science and
technology to mitigate damage that is irreversible, such as the definitive de-
struction of aquifers; and the limited duration of the activity, as the resources
by definition are not renewable.

Coelho developed the DDM concept based on his research on mining
activities in Brazil, but this same discourse is to be found in other countries
where mining companies are active. Promotion of this discourse is often
carried out in activities involving schools (Campolina, Gianasi, et al., 2021;
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Campolina, Rodrigues, & Silva, 2021). One example from Canada is a na-
tional organization called Mining Matters, a registered charity that claims
as its mission “educating young people to develop knowledge and awareness
of Earth sciences, the minerals industry and their roles in society” (Mining
Matters, n.d.). Mining Matters’ main financial backers are mining compan-
ies themselves, but financial support also comes from Canadian government
departments responsible for matters pertaining to Indigenous communities.
Rich mineral deposits are located on Indigenous lands and there are serious
conflicts over extractive sector projects. After Vale made major investments
in nickel mines in Canada in 2006, it very quickly took its place in the top
donor circle for Mining Matters.

PDAC (the Prospectors & Development Association of Canada) is an
important mouthpiece for the global mining industry and a long-standing
partner of Mining Matters. PDAC holds an annual international convention
in Toronto, considered one of the biggest mining industry gatherings in the
world. Mining company executives from Vale and BHP (both responsible for
major tailings spills in Brazil) are among the attendees (Campolina, Gianasi,
et al., 2021; Campolina, 2021). PDAC and Mining Matters jointly organize
special events for teachers and students during these conventions. In 2010,
just four years after Vale’s purchase of important nickel mines in Canada,
Vale was being lauded for its support in a Mining Matters newsletter. “Vale
dreams big. The company, headquartered in Brazil and currently the second
largest mining company in the world, aims to be the largest. ... At PDAC
Mining Matters, we're excited that Vale is helping us to dream big, too. We are
extremely grateful for the company’s generous commitment of $75,000 over
the next three years” (Mining Matters, 2010).

These actions promoted by mining companies in the field of educa-
tion are a programmed business modus operandi, using access to young
people through the schools as a way to gain community support for mining
(Campolina & Gianasi, 2020). Figure 8.2 maps a sequence of actions that have
taken place in cities downstream from tailings dams in Brazil. The mining
company discourse, DDM, has been disseminated in these cities with actions
undertaken by mining companies through “partnerships” with municipal
education departments. This results in a “culture of silence™ around mining.
On the one hand, actions by mining companies, including in schools, propa-
gate a uniformly positive narrative about the benefits of mining. On the other
hand, communities, teachers, students, and even universities demonstrate
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Fig. 8.2 Sequence of actions that generate the “culture of silence.” Source: Campolina,
Gianasi, and Perkins, 2020.

a lack of knowledge about the controversies surrounding mining. Critical
perspectives on mining are rarely addressed as topics in initial or continu-
ing teacher-training courses for science and environmental studies teachers.
These kinds of disinformation about mining are one of the factors in the pro-
cesses that lead to tailings dam collapses.
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Fighting Disinformation with Geo-Participatory
Mapping—(Re)Learning the Territoriality of the
Disasters to Gain Critical Perspective

Education processes that provide credible information, training (for com-
munity members, young students, and teachers), and actions that enhance
social participation and citizenship are imperative to help learners build on
their lived experiences about mining’s impacts. These processes can provide
ways for the population in general, as well as in schools, to become aware of
the risks to which mining subjects them and to prepare themselves to face
possible future disasters related to tailings dam failures—also equipping
them to take actions that reduce the risks and harms.

The starting point is to address people’s limited knowledge on the lo-
cation of dams, their watershed impacts, and the local-territorial impact of
possible dam ruptures. We have adapted the widely-used methodology of
geo-participatory mapping of hydrographic basins and applied it to geo-par-
ticipatory mapping of tailings dams in a methodology we call MapGD:
Geo-participatory Mapping of Dams (Mapeamento Geoparticipativo de
Barragens or MapGB in Portuguese) (Campolina et al., 2013; Gianasi &
Campolina, 2016; Campolina & Gianasi, 2019; Campolina, 2019). This adap-
tation serves as a diagnostic strategy for territories in which there are dams
along watersheds. MapGD has among its objectives increased understanding
of environmental injustices and construction of popular knowledge in order
to contribute towards empowerment of teachers, communities, and activist
movements facing water insecurity and tailings dam disasters.

As noted above, policies and instruments exist that should have been able
to estimate damages caused by dam breaches or even the impact of mining
on water quantity and quality. The collapses, however, revealed not only the
ineffectiveness of these instruments, but also the vulnerability of diverse
communities located below the dams.

Starting from the principle of dam failures as processes, and considering
schools as an important focal point for mining companies in the propagation
of the Discourse on Development through Mining and “organized disinfor-
mation,” we see schools as spaces for training and construction of import-
ant information for empowerment. In this context, MapGD goes beyond
just identifying dams located upstream from communities and schools. It is
necessary to understand the territoriality of disasters, as well as the risk of
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disasters. This territoriality is related to the fact that the rupture of a dam—or
even the possibility—can change the entire dynamics of a territory, causing
effects from the health of the residents (including mental health) to the com-
munity’s mode of production, each within its particular economic and cul-
tural dynamics (Campolina, 2021; Campolina, Iwama, & Gianasi, in press).

The concept of territoriality of mining disasters emphasizes the import-
ance of recognizing the path of the spill and how it coincides with the water
path along hydrographic basins (Campolina, 2021). As a basic education
teacher in a public school located below multiple mines and the flow path of
about thirty tailings dams, the first author has experienced—and continues
to experience—how organized disinformation campaigns hinder the pro-
cesses of mobilization, information, and training in territories with a strong
mining influence.

Identifying the location of the dam and the flow path in the event of a
dam failure is part of the MapGD methodology. We developed and applied
this method during continuing education courses for teachers at the Federal
University of Minas Gerais in 2018 and 2020, within the scope of the first
author’s doctoral research. The thesis was entitled Mining and Socio-Scientific
Controversies with Strong Local Impact in Continuing Education Programs for
Teachers. It proposed a conceptual approach to socio-scientific controversies
in the field of science education, considering territoriality, with mining as a
central theme. During the research, two courses were developed in teach-
er-training programs dealing with the theme of socio-scientific controversies
in mining. Methodologically, part of each course was constituted as data col-
lection for the broader research. MapGD was not centrally involved with the
research objectives and general questions, but it was configured as one of the
steps in the courses taught (Campolina, 2021).

MapGD is an adaptation of the methodology we used and developed in
“Geo-participatory Watershed Mapping: 3P—Problems, Potentialities and
Possibilities”—a series of extension projects at the Federal University of Minas
Gerais (UFMG) between 2011 and 2017° (Campolina et al., 2013; Gianasi &
Campolina, 2016). 3P Geo-participatory Mapping consists of a geo-environ-
mental analysis of the surroundings of a school or a community, using the
territory of hydrographic micro-basins as a methodological/theoretical refer-
ence point. The spatial technique is consistent with popular mapping, draw-
ing on community knowledge and local lore in addition to geographic objects
and areas that can be observed in satellite images through free software such
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as Google Earth. Free satellite images of the region are used, highlighting the
hydrographic network. Field work and walking trips allow students, teachers,
and communities to also include in the map what they consider the problems
and the socio-environmental potential of the territory under study.

Based on analysis and discussion of the problems and potentialities
identified, the group lists possibilities for intervention or action in the region,
taking into consideration the proposals of the Hydrographic Basin Master
Plan (linked to the National Water Resources Policy—PNRH), but within the
scope of micro-basins. The logic underlying 3P Geo-participatory Mapping is
that students, schools, and/or communities will not only increase their know-
ledge and capacity to discuss problems and potentials of the region through
mapping, they can also produce localized information that can assist with
participatory water management. Submission of maps to the Hydrographic
Basin Committees and to local, municipal, and state water managers is one of
the goals of the methodology.

Both MapGD methodology and 3P Geo-participatory Mapping use the
territorial contour of the watershed to locate the path of a spill, because geo-
graphically that is where the water mixed with mine tailings and other com-
ponents will travel. The tailings dams in Brazil are usually located on hilltops,
close to the mines. They are built to take advantage of the valleys as part of
the design of the tailings reservoirs. Tailings reservoirs are usually located
above water sources and small rivers, with a foundation and supposed water-
proofing. The valley reservoirs are then blocked by dams, which function like
dikes. In the event of a rupture, the flow follows the natural path of the rivers.

The main difference between 3P and MapGD is that MapGD is aimed at
geo-participatory mapping of the tailings dams themselves. At the end of the
mapping activity, those who produced the map are confronted with a geo-
graphic reality and the question of whether or not they feel threatened by the
presence of tailings dams in their territory. As the mapmakers (commun-
ity members, students, and teachers) construct the map, tracking the actual
dams and their location in that territory, observing the level of safety and risk
of the dams being mapped, delineating the possible flow paths in the event
of a dam collapse, following it along the lines in the map that make up the
streams and rivers, they are also deepening their knowledge on the subject
and increasing their ability to discuss it with their peers.

In addition, MapGD analyzes the safety situation of dams by consult-
ing information about them in the Integrated System of Mining Dams—the
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Public SIGBM, using its Portuguese acronym—which is part of the National
Information System on Dams that was made available as of January 2020.”
But this data, although it marks an improvement in the availability of infor-
mation on dams in Brazil, has data by city and not by hydrographic basin,
therefore making it difficult for the population to identify whether or not
there are dams above the towns and cities where they live. The Public SIGBM
does not include hydrographic networks, making it impossible to verify the
flow path of a spill through the system and the communities affected by this
flow path. The fact that dam location information data is not available also
makes it difficult to understand that when there are dam complexes, where
several dams are located close to each other, the location of one dam with a
rupture in process can also compromise the safety of dams that are located
downstream. When the tailings flow from the dams located above reach the
downstream dams, the structure of the downstream dams could well be com-
promised, leading, therefore, to the rupture of multiple dams in the process.
There is other important data regarding water security that is also not
available in the SIGBM, namely the location of water collection points for
water supply systems that would be affected in the event of ruptures. This
topic is also addressed in MapGD where a methodology is included for map-
ping water catchment points that supply community drinking water and de-
termining whether they would be affected in the event of a dam rupture.

Conclusion: Building Information-Training-
Action Networks to Confront Disasters, Organized
Disinformation, and Environmental and Climate
Injustice

Mining disasters and environmental and climate injustices are topics that are
still fairly unfamiliar to the general public, despite the fact that many com-
munities have already suffered the impacts arising from these phenomena.
Even being affected, many communities find it difficult to recognize the im-
pact or defend their right to compensation for the damages suffered. Among
the various effects, the violation of access to water is what permeates and cre-
ates the potential for damages in interconnected fields: environment, health,
food security, economy, culture, and ways of life.

In opposition to the cycle of actions and omissions perpetrated by mining
companies and governments in Brazil, which has contributed to the processes
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of tailings dam disasters and threatened the population’s water security, it has
become imperative to develop participatory methodologies that help com-
munities fight for their rights. In such a context, we believe that schools
have a latent potential for information production. Teachers can be agents of
collective knowledge production and facilitate the transfer and exchange of
critical knowledge about the territory in which they work, in the face of the
territoriality of disasters.

Faced with the negligence of mining companies and governments,
schools, together with communities, activist movements, universities, and
non-governmental organizations, must unite in the construction of ground-
ed information and action networks. This becomes even more urgent in the
face of climate change and increasingly critical situations of water insecurity.

Given the importance of creating information-training-action networks,
we see the development of the MapGD methodology as an instrument that
can contribute to community empowerment. We understand that MapGD
is just the starting point for producing quality materials and up-to-date
geospatial data, both for education and for community struggles. We see in
this methodology the possibility, through the production of collective and
popular knowledge, to contribute to the construction of more participatory
water management. New knowledge is created in the midst of the process of
delineating the territory, as the mapmakers construct the map, identify the
dams and their position in that territory, observe the level of safety and risk
of the mapped dams, and trace the possible flow path of a spill along the lines
that make up the streams and rivers. This new knowledge opens new dis-
cussions and new perspectives for collective action. We believe that the lack
of information about the territoriality of disasters, the location of dams and
the flow path, in the event of ruptures, intensifies the vulnerability of the af-
fected population. Critical knowledge and popular pressure are possible ways
to minimize or perhaps eliminate environmental injustice, climate injustice,
and mining disasters.

In order to create a database that can be accessible to other teachers, re-
searchers, and the general population, we have organized a research group
called Education, Mining and Territory—EduMiTe—and two observatories:
Mining Dams Observatory (OBM) and Education and Mining Observatory
(OEM). With these proposals and actions, we aim to structure a network of
collaborators who can contribute to the construction of materials, method-
ologies, and practices in the classroom that empower people and enable the
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teacher to work with these themes in depth, with actual data and high quality
materials.

This work opens up possibilities for interaction and dialogue about what
has been happening in Minas Gerais, ranging from mining dam disasters to
dialogues around water security and water management. We see in these in-
itiatives a vitally important space to discuss the connections between mining
and water security, affecting the quantity and quality of water for countless
populations in different parts of Brazil and the world.

We extend an open invitation to others to strengthen this movement
through the creation of international networks for the co-creation of materi-
als, exchange of successful experiences, and knowledge of phenomena such as
those we describe here in Minas Gerais.

NOTES

1 This chapter was translated from the Portuguese by Judith Marshall, to whom we
express our great thanks.

2 The Guarani aquifer is one of the largest in the world, covering 1.2 million km?, with an
estimated volume of 370,000 km?; 70 per cent of the Guarani aquifer is located in Brazil
(Ribeiro, 2009).

3 Water users include all those who directly use the surface or groundwater of a
watershed. The user can be a natural or legal person, private or public, who without
needing a license for water use, captures water directly from cisterns, dams, streams,
rivers, lakes, or releases effluents (sewer, industrial, agricultural or domestic) directly
into water bodies.

4 See: Portaria DNPM n 70389 de 17 de maio de 2017—SEGURANGCA DE BARRAGENS
—Portugués (Brasil) (www.gov.br).

5 Paulo Freire (2017) defines the culture of silence as arising from an education that
prioritizes the oppressor, the dominant groups that have been perpetuated in Brazil
from colonization to military dictatorships. Freire says that the history of Brazil has
brief snippets of democracy, which makes a culture of participation and mobilization
difficult, as there is a tendency towards a culture of silencing in the face of injustices
and violations of rights.

», «

6  These projects included: “Monitoring of Watersheds”; “Fapemig—Training of Teachers,
Production, and Dissemination of Knowledge on Urban Micro-Basins of the Velhas
River Basin as an Instrument for Participatory Environmental Management”;
“Geo-Participatory Mapping and Instruments for Participatory Environmental
Management”; “PROEXT/MEC Program: Environment, Education, Health, and
Citizenship for the Urban Watersheds and Basins of the Rio das Velhas”; “Proext Mec
2014—Geo-Participatory Mapping and Monitoring of Hydrographic Microbasins”;
“Extension and Research: Geotechnologies in Water Management Education: 3Ps
Geoparticipatory Mapping”; and “Mapping and Visualization of Didactic Practices and
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Challenges for Teachers in the Rio Doce Basin Affected by the Collapse of Samarco’s
Funddo Dam.”

7 Although the National Information System on Dams has been in the making since
the establishment of the National Policy on Dam Security (PNSB) in 2010, only years
later were norms established and only in 2020 did this system begin to make dam
information available publicly, such as the locations of dams by municipality.
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Investigating Citizen
Participation in Plans for
Lamu Port, Kenya

Solomon Njenga

Introduction: Lamu Port Development and Climate
Justice

The government of Kenya is developing a new deep-sea port at Lamu, on
the Indian Ocean coast of Kenya at Manda Bay (Map 5). The port, 240 km
north of Mombasa, is to be the terminus of the 891-km-long Kenya Crude Oil
Pipeline (now set to open in 2023), bringing oil from Lokichar in northwest
Kenya.' Extensions to South Sudan and Ethiopia are also planned. The Lamu
Port—South Sudan—Ethiopia—Transport Corridor project (LAPSSET) is
also to include road, railway, and fibre-optic links as well as an airport, oil
refinery, and Special Economic Zone for manufacturing and industry near
the port in Lamu. The first berth of Lamu Port was completed in October
2019 and the second and third berths officially opened in May 2021, to export
oil and other cargo using the Kenyan road system. As of September 2021,
only five container ships had docked there (Maritime Executive, 2021). Plans
include thirty-two berths for large ships. The port is being built by China
Communications Construction Company (Bachmann & Kilaka, 2021) with
funding from the Kenyan government.

The ongoing dredging of long 18-foot-deep berths along the Manda Bay
coastline, an oil terminal for loading and offloading of tankers, and a 1.5 km
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long causeway connecting the harbour to the town along the shore of the
Indian Ocean, are causing a significant shift to marine ecosystems, especially
mangroves (Map 5). Manda Bay mangroves have been intact for centuries
but, due to the construction of Lamu Port, massive destruction of mangrove
forests has been witnessed in the area (Taljaard et al., 2021). Mangroves play
myriad roles including carbon sequestration, fish and turtle breeding habi-
tat, coral reef support, and storm surge protection, and their destruction has
multiple impacts on the community that depends on the environment for
a living (Aalders et al., 2021). Communities in Lamu, backed up by inter-
national non-governmental organizations (NGOs) and United Nations (UN)
organizations, have documented the declining volume and quality of fish in
Lamu region along with impacts on the traditional and socio-economic exist-
ence of the local population, who depend on fishing and tourism for their
livelihoods. Lamu Island is recognized for native fishing methods, and the
port threatens this heritage. Artisanal fishing is the main source of livelihood
for over 70 per cent of Lamu’s population (Uku et al., 2021). Oil spills from
transhipment of fuel and accidents are also of grave concern (Praxides, 2021).
Due to all these impacts, there is clearly a need for dialogue by all parties
involved (Mkutu et al., 2021).

A proposed coal-fired power plant at Lamu, which would have been the
country’s first, was stopped in late 2020 when three Chinese state enterprise
investors pulled out after a community-driven protest movement convinced a
court to suspend the project’s permit (Yi, 2021; Obura, 2019). The local com-
munity argued that the coal plant project would be detrimental to the marine
ecosystem and the environment at Lamu, with long-standing consequences
for residents, particularly those living closest. Local residents also delivered a
protest letter to the judiciary stating that Kenya (Figure 9.1) had emerged as
a front-runner in clean and renewable energy in Africa, and those advances
ought not to be lost through coal plant approvals in Lamu.

The lawsuit by the local community, arguing that port dredging has
violated the cultural, fishing, and health rights of more than 4,600 people,
resulted in a 2018 court order for US$170 million, which is to be used for
more powerful fishing boats, landing sites, training, cooling services for fish
catch, and a loan program (Njunge, 2019). Tourism, mainly from Europe,
has also been impacted by the port development; just offshore Lamu Island is
a fourteenth-century Swahili settlement and UNESCO World Heritage site.
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Al-Shabab attacks and kidnappings in the area are a threat to local residents,
tourists, and infrastructure (Mwangi, 2022).

This chapter discusses the extent to which citizen participation was includ-
ed in Lamu Port planning processes, based on a study that involved house-
hold surveys, questionnaires, interviews with key informants, and focus-group
discussions. A variety of coastal stakeholders including government officials,
coastal businessmen, civil society organizations, and local residents were in-
volved in the study. I carried out this research in collaboration with Climate
Justice International (CJI), an NGO which has been working in Lamu for years
and has a number of climate justice related projects in East Africa.

CJT’s vision is “to liberate vulnerable and Indigenous coastal commun-
ities from environmental bondage through ecology conservation and stew-
ardship” (CJI, 2022). I was based at CJI for a period of two years (2019-2021)
as a research fellow, with a special focus on Lamu Port infrastructure and its
implications for the community in pursuit of climate justice. I participated
in community advocacy, awareness, training, and facilitations that corres-
pond to the vision and mission of CJI; facilitated five community engagement
meetings and dialogue initiatives on the impact of Lamu Port; attended three
court sessions at Lamu Law Court for hearings on the ongoing cases by the
community arising from the Lamu Port development and the proposed Lamu
coal plant; joined as a participant observer with Lamu community members
in public protests airing their grievances to the world in pursuit of climate
justice; participated in a CJI field visit to the Lamu Port construction site,
as well as visits to mangrove sites, coral reefs, and fishing areas; participated
in reviewing Kenya’s national laws and policies that relate to climate justice
including REDD+; prepared a modest literature review for CJI on climate
justice in Kenya, Africa, and globally; and conducted stakeholder interviews,
facilitated focus-group discussions, community briefings, and report writing
(Figure 9.2). This connection with CJI greatly facilitated my research, con-
tacts, background understanding of the local situation, and mobilization of
my research results.

As discussed in this chapter, I was able to document, along several par-
ameters, that the involvement of the local community in decision-making
about Lamu Port development has been very low, and to date the community
is not satisfied with information-sharing regarding Lamu Port plans, trans-
parency, or accountability. Moreover, local residents are not satisfied with
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Fig 9.1 A 2014
community-led
lawsuit against
destructive dredging
at Lamu Port resulted
in a successful

: : court verdict in
THE JUDICIARY 2018, though itis

LAMU LAW COURTS : under appeal by
! BOX 69-8050
aMU
Email:] urt@court.go,

the government.
Disputes continue

"Susth {_Shicld and Defeg over the allocation

of US$170 million
decreed by the court
in compensation

for 4,700 fisherfolk
(Lesutis, 2022, p.
2445),

the kind of education and sensitization they have received about Lamu Port
plans, construction, or decision-making.

My findings were meant to document and highlight the importance of
more effective citizen participation in sustainable planning of such large-
scale development projects with significant livelihood implications for local
people and ecosystems. Theories and much global research over many years
underscore the importance of citizen participation for sustainable political,
social, and environmental planning, as recognized in Kenya’s constitution.
This study adds to that literature, providing important contextual details on
a number of climate justice-related impacts of the controversial Lamu Port
and LAPSSET project.
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The next section of this chapter overviews a subset of the literature on
public participation that provides the theoretical framework for this research,
focusing on the Kenyan context in comparison to other African and inter-
national port developments. Section three outlines the methodology for this
study, and its results are presented and discussed in section four. The final
section discusses a number of climate justice implications.

Literature Review and Theoretical Framework:
Participation and Climate Justice in Kenya

Public participation is an important aspect of citizen engagement in environ-
mental governance and planning (Gera, 2016). Globally, there is a growing
need to engage citizens in decision making (Callahan, 2007),? and a number
of examples from around the world indicate this is very salient in relation
to port development. In Canada, the participatory public governance and
community-based management has contributed greatly in the management
of ocean resources (Kearney et al., 2007). Lack of citizen participation in an
Alaska port city region in the USA has contributed greatly to the existing
unhealthy relationship between the government and the community in the
region (Jordan et al., 2013). This is the same in the coastal region of Lekki Port
in Nigeria (Jimoh, 2015) where violence has been documented between the
coastal community and the government for failure to include them in coastal
decision-making platforms (Lawanson & Agunbiade, 2018). In Madagascar,
the government is empowering coastal communities to effectively manage
port and coastal resources through citizen inclusivity and transparency
(Danielsen et al., 2009). In South Africa, the government, with the help of the
private sector and civil society, has developed a policy on sustainable ports
(Glavovic, 2000).

Citizen participation is enshrined in the Constitution of Kenya (Kenya
Law, 2013). In sustainable port planning, citizen participation is a requisite,
partly because ports can have a significant effect on coastlines, landscape,
marine ecosystems, and community livelihoods. Siami-Namini (2018) states
that access to information in public participation for decision-making is cru-
cial in sustainable port planning and management; participation involves
“enabling people to realize their rights to participate in, and access informa-
tion relating to, the decision-making processes that affect their lives,” and
specifically, to influence details of policy legislation, and to monitor their
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implementation (Siami-Namini, 2018, 5). Gusinsky et al. (2015) similarly
point out that transparency and accountability through citizen participa-
tion in the public sector are crucial in sustainable planning. This requires
addressing all project-related issues, and being answerable for the project’s
plan, actions, and justifications (Gusinsky et al., 2015).

In Kenya, coastal resources are not to be exploited without proper public
participation (Yeri, 2018). The Kenya Vision 2030 (Nyangena, 2012) also re-
quires public participation for a sustainable offshore “blue economy” relying
on coastal resources (Benkenstein, 2018; Novaglio et al., 2021).

This is particularly important at Lamu since, besides the ecosystem im-
pacts noted above, concerns regarding the viability of Lamu Port include
emerging challenges such as sea-level rise, oil pollution, invasive species, and
storms; uncertainties about the port’s impacts and their effects on the pub-
lic; and other implications (Wanderi, 2019; Mohamed, Abdel-Salam, & Bakr,
2021). Years after the landmark court judgment on Lamu Port (Wanderi,
2019), the $170 million settlement has not yet been disbursed, and violations
and failure to involve the community in decision-making continue, while
construction goes on unabated (Owino, 2020). This has led to ongoing con-
testation between the government and the Lamu community.

Thus, the level of citizen participation in Lamu Port planning is nested in
layers of climate justice struggles. Establishing its inadequacy from the com-
munity’s perspective can be seen as a step towards building better processes,
in line with Kenyan law, and acknowledging the importance of the Lamu
community’s engagement in climate action.

Methodology: Participatory Research on
Participatory Governance

To investigate community members’ views and document their input on
how they were consulted about the port, I used a multi-methods approach
(Mohamed, Jafari, & Hammad, 2021). The study included household surveys,
questionnaires, interviews with key informants, participant observation, and
focus-group discussions. This allowed me to build the story of community
members’ engagement, piece by piece, and to combine information from
various sources. I had many opportunities to engage with local residents as a
participant observer due to my work with CJI.
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Fig. 9.2 Marine conservation meeting in Lamu, 2020.

I used purposive sampling to select one key informant from each of ten
identified professional categories: the Kenya Forest Service (KFS), Kenya
Marine and Fishery Research Institute (KMFRI), Beach Management Units,
Fisher folks, County Government of Lamu Officials, LAPSSET/ Lamu Port
Management Unit and allied workers, Selected Civil Society Organization
representatives, Kenya National Human Rights Commission (KNHRC)-
Lamu branch, Lamu Business Community (LBC) and National Police Service
(NPS) & Kenya Defence Force officials. I thus picked ten individuals to act
as key informants. Using interview schedules to guide the discussion, I also
employed focus-group discussions (FGDs) for each of the ten professional
categories of potential respondents. These FGDs brought together careful-
ly selected groups of about six people from each group, for a ninety-minute
guided discussion to gather information and provide data on specific ques-
tions related to this research.
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I carried out a household survey between November 2020 and February
2021 in Lamu County, Kenya (Hoyle, 2001), which has a population of 143,920
(Republic of Kenya, 2019, p. 7). Adopting the formulae of Kothari (2013) to
determine the sample size in relation to the population of Lamu County,’ the
survey had a sample size of 195. I relied on semi-structured questionnaires for
the household surveys. The questionnaire was composed of three parts. The
first part was the consent form; the second part include demographic ques-
tions; and the third part contained four sets of participation-related questions:
a) on the decision to establish a port; b) on information access and sharing;
) on transparency and accountability; d) on education, sensitization, and
sustainable planning. The selection of these factors was based on my review
of literature on public participation, including Bartoletti and Faccioli (2016);
Horgan and Dimitrijevi¢ (2019); and Johann (2012). The questionnaire used a
Likert scale—a psychometric scale where peoples’ responses can range from
1 (strongly disagree) to 5 (strongly agree)—which allowed me to categorize
and present the overall responses (Pimentel, 2010). Two research assistants
and village elders helped me to distribute and explain the questionnaires.
The respondents filled out the questionnaires themselves. The data collection
using questionnaires took place over a period of twenty days. Results and
research participants’ views and comments are summarized and discussed in
the following section.

Results and Discussion: Building the Account of Citizens’
Views on Participation in Governance*

A total of 195 questionnaires were distributed, of which 163 were completed
adequately for the purpose of data analysis, giving an acceptable response rate
of 83 per cent.

The results from the questionnaire’s demographic questions about re-
spondents are summarized in Table 9.1. A slight majority (51.5 per cent) of
the respondents were male while 48.5 per cent were female. The majority of
the respondents (84 per cent) had a primary, secondary, or diploma certificate
while 16 per cent were university graduates or post-graduates. Most (90.8 per
cent) of the respondents had lived in Lamu for over fifteen years, with the rest
(9.2 per cent) having lived there for less than ten years.

Finally, in terms of occupation, 80 per cent of the respondents were
either fish traders, fishermen, teachers, government representatives, hotel
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Table 9.1 Respondents’ Social-Demographic Characteristics.

Gender Frequency Percentage
Females 79 48.5

Males 84 51.5

Total 163 100.0
Education level Frequency Percentage
Primary 29 17.8
Secondary 66 40.5
Diploma/Certificate/Artisan 42 25.7
Bachelors 21 12.8
Postgraduate 5 3.2

Total 163 100.0
Length of Stay in Lamu Frequency Percentage
Less than 1 year 3 2.0

1-5 years 5 3.1

5-10 years 7 4.1

10-15 years 52 322

15 and above years 96 58.6

Total 163 100.0
Occupation of Respondents Frequency Percentage
Fish Trader 14 8.5

Teacher 35 21.6
Government Employee 17 10.1

Hotel Employee 35 21.7
Fisherfolk 18 11.1
Farmer 11 7.0

Others 33 20.0

Total 163 100.0

employees, farmers, or government/county employees, while the rest (20 per
cent) worked in other civil society occupations, NGOs, etc. This shows that
respondents were distributed across government, community, and various

stakeholder groups.
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Table 9.2 Decision to establish Lamu Port.

Statements on Involvement of the Public in Decision-Making Mean
There was no team of locals selected to participate in the initial discussion of 1.6503
establishing Lamu Port infrastructure at Manda Bay

The Lamu County government was involved in the decisions-making process 1.5828
The vulnerable people were involved and were guided on how to adapt 1.5583
The experts from the community are involved in technical teams 1.5583
The port management carried out public opinion research before the port began 1.5521
The opinions and views of the community takes centre stage in decisions made 1.5460
The Lamu Port management organizes focus-group discussions with locals 1.5215
The port management has formed round table discussion with locals 1.5031
The members of the local community influence decisions made 1.4785
The public was involved in mitigating impacts of the port activities” 1.3681
Overall Mean 1.5319

* This question relates to whether the community was involved in deciding and setting up ways to mitigate
port impacts such as those due to dredging, oil spills, and other effects of the ongoing construction.

Since an important purpose of this study was to explore the level of citizen
participation regarding the decision to establish Lamu Port infrastructure
at Manda Bay, the survey respondents were asked to indicate whether they
agreed or disagreed, and to what extent, with a range of statements about par-
ticipation. In general they reported a very low degree of consultation, along
many parameters. In Tables 9.2, 9.3, 9.4, and 9.5, the statements are listed in
order from those which averaged most to least agreement. A mean score of 1
indicates “strongly disagree” while 2 indicates “disagree.”

On the question of whether the public was consulted about the decision
to build Lamu Port at all, the results are shown in Table 9.2.

Table 9.2 shows that the most-supported statement was that there was no
team of locals selected to participate in the initial discussion of establishing
Lamu Port infrastructure at Manda Bay. This response was tending towards
disagreement with the statement, implying that, even if there were represent-
atives picked to represent the community, respondents felt that there was no
fair representation of the local citizens. The statement that received the lowest
rating based on mean was that the public was involved in mitigating impacts
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Table 9.3 Information access and sharing.

Statements on Information Sharing and Access Mean
The port management uses newspapers to post critical information 2.2945
The Lamu Port management has a website where it shares information 2.1534
The information shared is usually made at the right time 1.6503

The port management shares notification on your mobile phones on the happeningsat  1.6196
the Lamu Port

The public relations officer of the Lamu Port management gives frequent timely up- 1.5828
dates on happenings at the port

The port activities are posted frequently on notice boards within Lamu County 1.5583

The management of Lamu Port collaborate with Lamu County government to passon  1.5521
crucial information to members of the public frequently

The Chief’s Barazas* are used frequently by the port management to pass on informa-  1.4969
tion about happenings at the port of Lamu

The management uses the radio media frequently in Lamu to discuss and pass on 1.4785
information about issues around the port construction

The information passed on by the management is adequate for the community 1.3681
Overall Mean 1.67545

* A Baraza is a traditional, semi-formal, public open-air meeting convened by a chief to address local
issues and communicate government agendas and policies to the grassroots.

of the port activities. Their response tended towards strong disagreement
meaning they weren’t involved. The overall mean score on the statements also
tended towards strong disagreement (the overall mean score was 1.5319), re-
vealing that the involvement of the local community in decisions being made
about the Lamu Port has been very low.

Table 9.3 reports the results regarding whether local community mem-
bers had access to information about port planning. The respondents were
asked to rate a number of statements about this, again listed in the table from
those which averaged most to least agreement.

The most supported statement was that the port management uses news-
papers to post critical information to the public. The response was leaning to-
wards disagreement with the statement implying that the use of newspapers
to relay information about port activities was not very effective. The statement
that was supported the least by the respondents was that the information
passed on by the Lamu Port management is adequate for the community. The
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Table 9.4 Transparency and accountability.

Statements on Transparency and Accountability Mean

There is periodic reporting of what is ongoing at the Lamu Port 1.6503

The management of Lamu Port are upright individual and law-abiding members of the  1.6503
society

Lamu Port activities is not done under strict secrets and information blackout to the 1.5828
local community

The representatives of the local community are treated as equal partners in deci- 1.5521
sion-making regarding port activities

The management of Lamu Port usually abides by all court judgments 1.5460
The compensation plan for the local community affected by port activities is fair and 1.5460
adequate

The management of the port does not get involved in any form of bribes to community 1.5031
representatives to buy their cooperation

The management of the port does not conceal any crucial information to the public 1.4969
The management of the port treats the community with respect and dignity 1.4785
The management of the port are accountable for their actions and activities to the 1.3283
community

Overall Mean 1.53741

overall mean score on the statements tended towards strong disagreement
(1.67545), implying that the respondents were not satisfied with information
sharing at the Lamu Port.

Responses to statements about citizens’ level of participation regarding
transparency and accountability in the planning of Lamu Port infrastructure
are given in Table 9.4.

The statement with the highest agreement (though still very low) was
that there is periodic reporting of what is going on at the Lamu Port. The
respondents’ tendency towards disagreement with the statement may reflect
community members’ views that the community only had the opportunity
to learn about port developments through their court petitions; there were
limited reviews and petition mechanisms put in place by the port developers.
The statement with which there was least agreement was that the manage-
ment of the port is accountable to the community for their actions and ac-
tivities. The overall mean score on the statements also tended towards strong
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Table 9.5 Education and sensitization.

Statements on Education and Sensitization Mean

The management of the port sensitizes the community on the benefits the port will 2.2515
have to the local community

The port management has been organizing forums to educate the public on possible 2.1718
impacts of the port to the livelihood of the local community

The local community received printed materials for learning at home 1.5828
The public was educated on how to reduce the impacts of port construction 1.5583
Education received was very useful in understanding the risks 1.5399
Port management organizes seminars to teach the public how to adapt to changes 1.5215

brought by port construction

The management accommodated the local community's needs during the seminars 1.4785

The public has been educated on alternative means of survival in case their traditional ~ 1.4663
economic activities are affected

The educators were rich in knowledge and experience 1.4601
The education was received at the right time when the community needed it 1.3129
Overall Mean 1.63436

disagreement (mean of 1.53741), meaning that respondents feel the port pro-
ject developers have not conducted themselves with the transparency and
accountability expected in law and by the local community.

Table 9.5 lists the statements on community education and sensitization
about sustainable planning for the Lamu Port.

As shown in the table, the most-supported statement was that the
management of the port sensitizes the community on the benefits the port
will have to the local community when it is complete. The response was tend-
ing towards disagreement with the statement, implying that port developers’
statements were attempting to convince local residents of the port’s benefits.
The statement that was supported the least by the respondents, tending to-
wards strong disagreement, was that education and sensitization was received
at the right time when the community needed it. The response implies that
the education and sensitization received was not adequate as it came at the
wrong time, after the port construction had started. The overall mean score
on the statements tended towards strong disagreement (mean of 1.63436),
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implying that the respondents were not satisfied with the kind of education
and sensitization they received about Lamu Port.

The respondents also commented on the extent to which the port build-
ers and local police were fully aware that the community was not in support
of port construction.

Fatma (not her real name) was one of the local opinion leaders who con-
fided that “we had to hold public vigils at night because the implementers
of the Lamu Port decided to bring construction materials at night in fear of
the community’s backlash! We demonstrated many times on the street and
government county offices demanding disclose of information about what
was taking place inside the Lamu Port. Unfortunately, many a time we were
dispelled by the police. They instilled fear in us, to the extent that many mem-
bers got scared to engage them. The port is still ongoing and yet, no full dis-
closure of what is happening to date.”

Since about 20% of respondents were fisherfolk or fish-sellers, I also in-
clude here some of the results from those sectors that are important for the
community’s livelihood, as well as participants’ comments on the security
situation in the community in relation to the port development and its impact
on land tenure issues. These are important climate justice impacts of the port
construction on which local residents had plenty to share: views and know-
ledge from their lived experience which, given the lack of consultation with
Lamu community members, can only come to light through participatory
research.

Impact of Lamu Port on Fish and Fishing Activities

The study investigated the impact of Lamu Port construction on fish and
fishing activities in the community. Respondents were asked to rank their
responses using the Likert scale. The data collected and associated analysis is
given in Table 9.6, which shows respondents’ assessment of the impact of port
construction on fish and fishing activities in Lamu County. The table presents
the mean response before and after port construction began, the difference
in mean and percentage change in mean. The most impacted fish and fishing
activity based on difference in mean response was that after port construc-
tion began, sea grass (which is a major food supply for fish) became no longer
predominant around the spot where port construction is ongoing (px=-2.99).
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Table 9.6 Impact of Lamu Port on fish and fishing activities.

Before After Difference Percentage

Mean Mean in Mean A in Mean

Response Response
Weight of fish caught 4.07 1.62 -2.45 -60.19
Affordability of fish 4.20 1.51 -2.69 -64.04
Average number of fish species 4.26 1.56 -2.7 -63.38
Low prices in the market 4.40 1.50 -2.9 -65.90
Coral reef growth 4.37 1.58 -2.79 -63.84
Number of fisherfolk 4.26 1.48 -2.78 -65.25
Demand of fish 4.28 1.55 -2.73 -63.78
Shortage of fish 4.35 1.50 -2.85 -65.51
Predominance of sea grass 4.36 1.37 -2.99 -68.57
Deep sea fishing 4.42 1.55 -2.87 -64.93
Overall Mean Score 4.29 1.53 -2.767 -64.39

The impact of Lamu Port construction on fish and fishing activities is
evidenced further by information collected in FGD with key informants from
fisherfolk, who were of the opinion that the construction of the port has had
major negative impacts on fishing and fishing activities. One forty-six-year-
old fisherman stated:

Before the port activities began, I used to get 50 kg in one catch but
since the exercise started I cannot get even 20 kg. The fishmongers
don’t want to understand when you raise the price because they will
tell you they have the option of buying Chinese fish.

The fisherfolk claim they have been unable to meet demand for fish,
due to the disruption of fish-breeding sites by a sand-harvesting exercise
in nearby Tiwi Beach. The sand is for the construction of an oil terminal
at the port of Mombasa, another project being constructed by the China
Communications Construction Company. However, an officer from KMFRI
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was more optimistic when discussing the impact of Lamu Port construction
on fish and fishing activities. The officer stated,

Even though most fishermen are complaining about the construc-
tion of Lamu port on their fishing activities, the truth of the matter
is that the government has already provided funds to support the
fishing activities of the affected fishermen.... The government has ap-
proved funds to cater for the purchase of boats and engines capable
of fishing in the deep sea, the development of new fish landing sites,
training, cooling services and a loan scheme. [Perhaps he was refer-
ring to the court settlement of the community’s lawsuit, discussed
above.]

Information from a discussion with a key informant on beach manage-
ment revealed a fight over beachfront land affecting fishing activities. The
key informant stated that the construction of the beach has denied fisher-
folk spaces for fishing, as most beachfront lands have been taken by the port
construction. Private developers have also been grabbing beach lands, hence
denying the fisherfolk spaces for fishing. The key informant stated,

Of late, we as a beach management group have had many cases of
fishermen complaining of beach lands being fenced oft by unknown
private developers from Nairobi. The port itself has also taken a big
portion of our fishing grounds. This has forced many fishermen to
go deep into the ocean waters to have their catch. Deep in the waters,
they face stiff competition from companies with well-developed fa-
cilities for fishing. They also get exposed to the problem of crossing
into waters of neighbouring countries.

Impact of Lamu Port on Security and Terrorism Incidences

The study explored the impact of Lamu Port construction on security and ter-
rorism incidence in the community. As above, respondents were required to
rank their responses for before and after port construction, using the Likert
scale. Table 9.7 shows community members’ assessment of the relationship
between port construction and security and terrorism incidences in Lamu
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Table 9.7 Impact of Lamu Port on security and terrorism incidences.

Before After Difference Percentage
Mean Mean Re- in Mean A in Mean
Response sponse
Few cases of general insecurity 3.95 1.55 2.4 -60.75
Few police posts 4.2 1.50 -2.7 -64.28
Few terrorist attacks 4.35 1.36 -2.98 -68.57
No tourist abduction by terrorist 4.53 1.65 -2.88 -63.57
Few police patrols in the areas 4.45 1.55 -2.9 -65.16
Army activities in area was very rare  4.19 1.56 -2.63 -62.76
Few cases of security curfew 4.22 1.52 2.7 -63.98
Arsonist attacks not a problem 4.3 1.56 -2.74 -63.72
Few sanctions by the government 4.33 1.58 -2.75 -63.51
No fear or uncertainty 4.3 1.48 -2.82 -65.58
Overall Mean Score 4.283 1.532 -2.751 -64.23

community. The table presents the mean response before and after port con-
struction began, the difference in mean, and percentage change in mean. The
most impacted security factor based on difference in mean response was that
before port construction there were fewer terrorist attacks compared to after
port construction, with difference in mean of = -2.98). The least impacted ac-
tivity based on difference in mean was for the indicator “few cases of general
insecurity,” with the insecurity not changing much before and after the start
of port construction.

The impact of Lamu Port construction on security and terrorism activ-
ities was a source of great concern, as expressed during the FGD with key
informants and the community. One member from the business community
stated:

Before the port construction began, this place was very safe; we could
walk freely doing our businesses without any fear from anybody.
The villagers could go fishing into the ocean without fearing that
they would be attacked by the “bad people” [implying terrorists] ... 1
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remember I could wake up in the early morning to go take fish from
the fishermen ready for the market.

A key informant from the Kenya police stated in the discussion that

The attacks by Al-Shabaab extremists in Kenya have threatened to
wipe out the gains made from tourism and [this] has threatened to
destabilize livelihood earning activities in some parts of the country
such as Lamu County. However, the government is working around
the clock to flush out the militia’s group hiding in [the] Boni Forest®
and very soon, they will be concurred.

Even with the positive opinion of the key informant from the Kenyan police
service, a key informant from the Kenyan National Commission on Human
Rights painted a gloomy picture of the situation on the ground. The activist
stated:

Al-Shabaab militias are roaming freely like they are in their home
under the noses of our security apparatus. This port construction has
attracted the interest of these animals who come here and ambush
residents whenever they like and then disappear in the Boni Forest in
the full knowledge of our police. In fact, since the port construction
begun, there have been dozens of attacks on the locals who are now
living in fear in their own land left to them by their ancestors.

Impact of Lamu Port on Land Conflicts and Land Use

The study also investigated the impact of Lamu Port construction on land
conflicts and land use in the Lamu community through a number of ques-
tions about land issues. Table 9.8 shows the impact of port construction on
land conflicts and land use in Lamu community, as assessed by community
members. The table presents the mean response for before and after port con-
struction begun, as well as the difference in mean and percentage change in
mean. The most impacted land issue based on difference in mean response
was that before port construction, there were few tourist hotels being con-
structed around the port construction area but since the construction began,
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Table 9.8 Impact of Lamu Port on land conflicts and land.

Before After Difference Percentage
in Mean A in Mean
Mean Re- Mean Re-
sponse sponse
Few people complaining of losing 433 1.55 -2.78 -64.20
land '
Few displaced people in the area 4.34 1.50 -2.84 -65.43
Few incidences of land conflicts 3.94 1.37 -2.57 -65.22
Few land cases in court 4.23 1.65 -2.58 -60.99
The price of land affordable to many  4.37 1.55 -2.82 -64.53
Low demand of land for develop- 442 1.56 -2.86 -64.70
ment '
Few tourist hotels being construct- 448 1.52 -2.96 -66.07
ed ’
Few cases of eviction with no 450 1.56 -2.94 -65.33
compensation '
Most lands were under cultivation ~ 3.88 1.51 -2.37 -61.08
No encroachment in gazette water 412 1.56 -2.56 -62.13
towers '
Overall Mean Score 4.26 1.53 -2.72 -64.02

most lands had been taken for development of tourist hotels and villas with
difference in mean of -2.96. The least impacted activity based on difference in
mean was lands under cultivation, meaning most lands are still under culti-
vation, even they though they are slowly changing to development for hous-
ing construction and other construction, with difference in mean of -2.37.

The impact of Lamu Port construction on land conflicts and use appears
even more serious in the light of comments from the FGD with key inform-
ants. An informant from the business community stated:

Before the government bought this project to us, we did not have
much problem with our land ownership ... even though there were
small issues here and there about land, we did not have the issue of
land being grabbed by big men in government from Nairobi. Our
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fathers could till the land for small scale agriculture without much
problem.

However, since the port construction begun, there have been issues of land
being grabbed by unknown people from other parts of the country. Since
construction of the port began, developers have been streaming in to buy
land or dispossess the local owners, working with unscrupulous land officers
in Lamu. A key informant from KMFRI stated:

There has been stift competition for prime land surrounding present
fisheries which are leading to a loss of beach access routes by fish-
ers.... The construction of tourist hotels along the coast, operations
of private individuals outside the community, and large scale marine
exploitation projects have also been prohibiting locals from access-
ing their resources.

Even though the key informant from KMFRI did not mention names,
it was clear that Lamu and LAPSSET were partly to blame for loss of land
for fishing activities, considering the magnitude of the port project and the
obvious effects it will have on Kenya’s marine and fisheries. Another key in-
formant, a Lamu landowner residing in the upscale enclave of Shela, reported
on condition of anonymity that an acquaintance takes “phone orders” for
land he has expropriated, and for which he has manufactured title deeds. The
landowner added:

You are welcome here in Lamu, but tell the truth about Lamu when
you are at home [in Nairobi]. Lamu is our paradise and those govern-
ment thieves in Nairobi want to steal it from us. I am an Indigenous
Lamu man who has never left here. Foreigners who have been placed
here by the government now own my land and most of us are squat-
ters on the land—the same land our fathers and their fathers and
[grand]fathers worked for food.
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Conclusion: Climate Justice Implications of Lamu
Port Development

This investigation of citizen participation in the planning of Lamu Port in
Lamu County, Kenya showed that Lamu citizens and the local community
perceive the lack of citizen engagement opportunities in Lamu as a serious
breach of their constitutional and environmental rights, and they have called
upon the Lamu Port implementers to involve them and stop working in isola-
tion. They placed the onus for citizen participation on central government and
county officials, and expressed their desire to be engaged through applicable
local avenues, entities, and frameworks. They emphasized the need to engage
all stakeholders in Lamu, facilitate information-sharing and access regarding
Lamu Port, spearhead transparency and accountability, and encourage con-
tinuing education by every possible medium to enhance citizen participation
for sustainable planning of the ongoing Lamu Port infrastructure.

This study was preliminary and has its limitations. The survey only in-
cluded residents of Lamu County within a radius of 20 km from the port of
Lamu. It would have been ideal to conduct interviews and FGD with residents
and key informants from a wider area—perhaps the whole coastline of Kenya.
Because of the methodology, which involved a large number of self-admin-
istered questionnaires, requiring more educated participants, I made certain
adjustments that may have skewed the results in favour of more-educated
and more-articulate participants.” The survey questions might have been
expanded to include more indicators that would have allowed additional in-
sights from the study. Nonetheless, the results of this study offer unprecedent-
ed insights into citizen participation in sustainable infrastructure planning
in Kenya, and climate justice impacts of the construction of Lamu Port. The
investigation relied on self-reported practices and views, which are central to
its results; the participatory methodology allowed for triangulation to valid-
ate and enhance the conclusions.

This study provides rich detail on several matters that are central to cli-
mate justice and associated struggles.

1. People denied participation through one channel will seek (and
usually find) another. Without consultation and incorporation
of people’s local knowledge and livelihood priorities ex ante in
development processes, people are likely to organize protests;
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seek redress in the courts; find supporters outside the jurisdiction
to bring pressure on decisions; and/or influence investment
decisions. To avoid community revolt and street protests,

and economic decline fuelling long-term unrest, community
engagement processes should

a. Involve all stakeholders and the local community in the
advancement of a project-led vision and mission

b. Enlighten and edify the community about the logic and
rationale of the intended or ongoing project, its expected
impacts, its extent and duration, and other logistics that
pertain to the project

c. Stimulate a sense of communal ownership and stewardship
of the project through, for example, community benefits
discussions and agreements

d. Generate enthusiasm and anticipation around prospects for
the local people to benefit and raise their livelihood prospects
so that they tend to embrace the project and safeguard it

e. Build robust networks, connections, and relationships
between the project, the community, and other internal and
external interests working for the project’s success

f.  Involve the young, women, people with disabilities, and less
fortunate community members in various aspects of the
project where they may work, contribute, and/or benefit

g. Appoint champions and facilitate an enlarging ring of
support system/followers and defenders of the project for
better synergy and joint ownership of the project

The findings established that Lamu Port construction has

major impacts on fish and fishing activities, a mainstay of the
local economy and of many community members’ livelihoods.
Discussion with various key informants in this study revealed
that Lamu Port construction has already had negative impacts on
the marine ecosystem and the community members who depend
on it. The findings in this study are in agreement with findings by
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Rodden (2014) that established that the LAPSSET project has the
potential to severely affect the artisan fishing industry in Lamu.
Our study shows that the fisherfolk of Lamu are most concerned
about the lack of communication concerning the port’s activities
and the blocking of fishing areas during port construction and
operation.

Participatory governance institutions are designed to build

on local knowledge and assets, but they can be disrupted by
incumbents (those who benefit from the status quo and fear
change) as well as market pressures from outside the area.
International solidarity for climate justice action can help to
publicize and counter such regressive tendencies. From my
many interactions with the community in Lamu, I learned

that participatory governance largely depends on how well the
project implementers are able to involve the local, regional, and
international community and stakeholders at all levels of the
project. The interactions with community and stakeholders add
legitimacy and genuineness in the project’s vision, mission, and
intended goals. These interactions safeguard both interests: those
of the community and also the interests of the implementers.
In this way, the implementers are able to address the needs of
the local community and help them build local support for the
project. The local community ought to be involved from the
initial stages of the project; this helps all stakeholders to have
trust in each other.

This study revealed that Lamu Port development has incited
rivalry between community members and investors and led to
various land-related conflicts. Since port construction began,
land uses have changed from the traditional farming and fishing
to development of hotels and villas to support the population
moving into the Lamu area, due to new economic prospects of the
Lamu Port; these changes mostly benefit outsiders.

Local knowledge of ecosystems and how to protect them, and
local people’s commitment to do so when their livelihoods
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NOTES

depend on viable ecosystems, are significant assets and powerful
forces for climate action. I also learned that there are a series

of interrogations that one can use to assist in determining the
features of a particular community ecosystem. The following
axioms may help determine the needs of the community: socio-
economic and demographic features of the area; collective,
financial, and ecological challenges or attributes of significance
for the community; ongoing interactions and happenings that
help determine neighbourhood improvement and identify
emerging needs; livelihood dependency of the community in
the region; and employability, sustainability, and developmental
strategies to promote and uplift the lives of those in the
community. These are some of the things community members are
looking for when a project is broached within their vicinity, and
mandatory public participation can help ensure that the project
brings benefits for all.

The Lokichar oil fields are being developed by the Canadian firm Africa Oil (which
controls 25 per cent), along with Total (25 per cent) and the Anglo-Irish Tullow Oil (50
per cent) (Itayim, 2021).

Citizen participation theory (Horgan & Dimitrijevi¢, 2019) provides governments,
individuals, and stakeholders with a pragmatic rationale and platform for allowing

all involved stakeholders to participate in decision making before a project is

initiated (Bartoletti & Faccioli, 2016). The terms “citizen,” “public,” “involvement,”

and “participation” are frequently used synonymously (Thompson, 2007). Citizen
participation refers to the direct involvement of constituents in decision-making
(Hardina, 2003). Citizen involvement is a means to ensure that citizens have a direct voice
(Richardson & Razzaque, 2006). In governance contexts, citizen engagement enhances
social cohesion, responsibility, and stewardship (Backstrand, 2003). This includes
bringing dissimilar and/or Indigenous coastal communities together, bringing “hard to
reach” and “disadvantaged” groups into discussions, building relationships within and
between different coastal communities and social groups (Beall & Ngonyama, 2009).

For details on this and other calculations, see Njenga, 2022.

Quantitative and statistical analysis of survey and questionnaire results using SPSS,
and additional aspects of this study, are reported on and discussed in my dissertation:
Climate Change and Seaport Development on Ecosystem-Dependent Livelihoods through
Climate Justice Lens at Lamu Port, Lamu County, Kenya (Institute for Climate Change
Adaptation, University of Nairobi, 2022).
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5  AsIrvin and Stansbury note, in most projects across the globe, this is not unusual;
communities are rarely involved in public decision-making (Irvin & Stansbury, 2004).

6  Boni Forest is an indigenous open canopy forest found in coastal areas from Kenya to
Mozambique—rich in biodiversity.

7 Overall in Lamu County, only 13 per cent of residents have a secondary level of
education, and 33 per cent have no formal education (SID, 2013). I knew this fact and
one of my mitigative approaches was to visit schools for referrals of those who had
secondary education, so that I could select them for inclusion in the study. There are
also gender implications to selecting more-educated participants since educational
opportunities are more limited for women and girls.
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Hydroelectricity, Water Rights,
Community Mapping, and
Indigenous Toponyms in the
Queuco River Basin

Camila Bafiales-Seguel

Introduction

The conceptualization of climate justice points to the fact that the negative
impacts of the globe’s warming climate are distributed unequally throughout
the human population. It is the more vulnerable communities and individ-
uals who feel the effects of climate change more adversely. Moreover, these
key groups tend to have a disproportionately low responsibility for the human
causes of climate change.

The supremacy of market-oriented policy ideas of dominant countries
in the international environmental arena (Ciplet & Roberts, 2017; Newell
& Taylor, 2020; Schlosberg & Collins, 2014) is part of a development model
that has disregarded alternative forms of life-systems, including Indigenous
livelihoods and non-human living beings (Lindenmayer & Laurance, 2016).
These policy ideas are embodied in the UN’s Sustainable Development Goals,
which have in many cases served as a smokescreen for further environmental
destruction (Zeng et al., 2020). One example is the international promotion
of hydropower as a renewable source of energy (Lacey-Barnacle et al., 2020).
Widespread support for renewable energies has often obscured the way in
which energy generation projects are implemented, what their impacts are

207



for local communities, and how “development”-driven inequities today are
exacerbated by climate change.

This chapter invites the reader to learn about a place-based experience
in an Andean river basin, located in the ancestral territory of Mapuche-
Pewenche Indigenous People called Wallmapu (see Map 1, page 29). The prin-
cipal objective of the research undertaken was to articulate local Indigenous
knowledge and scientific knowledge about rivers to strengthen the river’s
resilience as a social-ecosystem. To achieve this goal, a participatory science
outlook was adopted to implement strategies for co-production of knowledge
that would lead to a more thorough understanding of the functioning of the
Queuco River.

The Queuco River gathers the waters from diverse tributaries and flows
freely among Andean mountains to meet the Biobio River—a river so large
that its Indigenous name is Butaleubii (the Big River) and local Indigenous
knowledge speaks of its sibling galactic river—the Wenuleubii—or Milky
Way. The confluence between the Queuco and the Biobio rivers is named
Tratrawiinko, meaning encounter of big waters.

The Biobio is the second longest river in Chile (about 380 km long); it is
located in the biogeographic transition between central and southern Chile,
and forms part of the Valdivian Temperate Rainforest hotspot. This river net-
work holds the highest diversity of native fish species in the country, includ-
ing two endemic species, all of which are under threat of extinction (Vila &
Habit, 2015). The river stands out for its enormous hydroelectric potential,
which is estimated at around 2,902 MW (Ministerio de Energia, 2016).

Some decades ago, the Biobio used to be known worldwide by the
white-water sports community as one of the most epic journeys from the
mountains to the ocean. But since the mid 1990s the free-flowing waters of
the Biobio have been interrupted by the construction of three mega-dams:
Pangue (1996), Ralco (2004), and Angostura (2014). These dams use the riv-
er’s high hydroelectric potential to produce energy for the Chilean Central
Interconnected System.

The construction of these dams faced strong opposition from the lo-
cal Indigenous Mapuche-Pewenche communities and diverse national and
international conservation and activist groups. At the time of their evalua-
tion and construction, the Chilean State had still not ratified International
Labour Organization Convention n°169, the Indigenous and Tribal Peoples
Convention, and there was no consultation or consideration for Indigenous
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communities’ rights. The construction of the Ralco dam—the most contro-
versial of them all—involved the relocation of eighty-one Mapuche-Pewenche
families (approximately four hundred people) belonging to the Ralco Lepoy
and Quepuca Ralco communities (Moraga, 2001; Namuncura, 1999). Their
resistance was not enough to succeed against the country’s development goals
oriented towards economic growth and private profit.

With the filling of these dams, more than 4,600 ha of native forest and
ancestral Pewenche land were flooded, including ceremonial sites and cem-
eteries. The State blatantly disregarded Indigenous communities and their
livelihoods, incorporating forms of “participation” based on misinforma-
tion and division of the communities for the company’s benefit, deepening
the environmental injustice (Alvarez & Coolsaet, 2020). It is not just human
communities living in this territory that have been affected: the aquatic com-
munities of organisms that coexist within the river ecosystem have also been
hurt by the construction of these projects. For example, native fish that were
endemic (only occupying this river) have been extirpated from areas that are
restricted upstream and downstream by dams (Habit et al., 2006; Valenzuela
et al,, 2019). The Biobio became a tragic example of how the dominant de-
velopment model disregards alternative life systems, such as Indigenous
cultures and lifestyles and non-human living beings (Lindgren, 2018). The
forced displacement of Indigenous communities also showed how neo-liberal
economies based on Nature’s exploitation perpetuate colonialist logics and
lead to what has been defined as “ecocide” (Crook et al., 2018; Higgins et al.,
2013) on Indigenous lands.

Today, diverse environmental threats are still menacing the Biobio, its
tributaries such as the Queuco, and their human and non-human inhabitants.
In the middle of the COVID-19 pandemic in 2020, construction began for
a fourth hydroelectric dam, which was approved by government authorities
in 2015: Central Hidroeléctrica Rucalhue. And in early 2021, a new project
proposal to construct a fifth dam (Central Hidroeléctrica Huequecura) was
registered with the Environmental Impact Assessment Service and is cur-
rently undergoing the evaluation process within this state institution. These
projects reflect a national policy to promote hydropower as clean energy
(Pacheco, 2018); however, the compounding impact on ecosystems has not
been adequately accounted for through the evaluation process.

Also, since 2018 a private corporation named “Reguemos Chile” has
begun pushing for the construction of a so-called “hydric highway” to
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transport large volumes of water from rivers in southern Chile to central
and northern Chile. The aim of this development project is to irrigate near-
ly a million hectares of export-oriented agricultural land and contribute to
powering more hydro-power plants along the way. The justification from the
powerful agriculture industry for this massive water transfer is that southern
rivers have surplus water and that “water is lost to the sea.” Another argument
is “inter-regional solidarity,” considering the harsh decade-long drought that
central and northern Chile is facing. The corporation even claims that the
project would help mitigate the effects of climate change.

These narratives mask strong economic interests, power imbalances in
the Chilean water market model, and a profound scientific negationism that
ignores evidence showing that negative social-ecological impacts largely out-
weigh the economic benefits of such projects (Vargas et al., 2020). Scientists
from multiple universities and research centres have provided evidence
against the water transfer project, indicating that it is a short-term solution
that would only deepen climate injustices (Colin et al., 2021; Figueroa et al.,
2020; Zuiiga & Ramos, 2021). Water scarcity is a reality at the national level,
driven by climate change (Boisier et al., 2018; Garreaud et al., 2013; Rojas et
al., 2019) and by the market-based water allocation model in Chile (Bauer,
2004; Budds, 2020). If all factors are considered, addressing water injustices
would involve other “solutions” than further destruction of ecosystems.

One of the first rivers that the proposed water transfer project would
affect is the Queuco River, where an average of 33 m*/s (cubic metres per
second) monthly between May and November are projected to be extracted.
According to the company’s documents, this projection was established
based on water rights records for the river and its tributaries. However, these
water rights have been allocated without any official river gauging station in
the river or consideration of climatic projections on future water availability.
Direct measurements of discharge and river levels show that this amount of
water currently exceeds what actually flows through the Queuco during one
of the highest discharge periods of the year (May-July). As climate change
reduces precipitation and snow pack in this Andean basin, water scarcity will
become more acute and future discharge is expected to decrease.

Through the analysis of water rights in the Queuco river basin, hidden
threats to water bodies were unveiled—particularly the fact that an alarming
99.98 per cent of water rights in the basin are currently owned by people and
companies from outside the basin, based on General Water Directorate data
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(DGA, 2022). Many of these rights are registered for hydropower generation,
so even if there are no projects developed or proposed yet, this constitutes a
latent threat.

The Chilean Water Code, implemented mid-dictatorship in 1981, con-
ceptualizes water as a natural resource over which property rights can be
held. The underlying paradigm behind this law conceptualizes Nature as an
object, as a commodity (Svampa, 2015). A development model that considers
Nature a mere provider of natural resources is what has led to the current
social-ecological crisis. At a global scale, it is precisely this paradigm that is
being challenged by civil society activists, public demonstrations, and “side
event” discussants at global climate change meetings, such as the United
Nations Framework Convention on Climate Change annual “Conferences of
the Parties” (COPs). From a legal angle, there are global advances in what has
been called a rights revolution for Nature as a way to effectively protect na-
ture. There are examples of rivers around the world being recognized as legal
subjects (instead of as objects/resources), and it has been established through
court rulings that their rights should be protected. In this sense, rivers have
served as entities that reflect larger dynamics of environmental protection
(Alvez-Marin et al., 2021).

Locally in Chile, many demands emerged during a massive popular
uprising in 2019 that centered around environmental conflicts, particularly
water conflicts. These uprisings led to a national plebiscite to change the 1980’
constitution. Currently Chile is undergoing a constituent process and many
proposals are being debated about how to relate to and with Nature in a less
predatory manner. Different ways in which Nature’s rights can be protected
have been put forth by diverse members of the Constitutional Convention as
well as citizens, interest groups, and organizations, through the participation
platform implemented for this purpose.

In late 2021, two representatives of the Queuco and BioBio communities
travelled to Glasgow, Scotland to participate in COP 26. As founding and
leading members of the activist groups in their territories—Malen Leubii (a
women’s rafting team and collective from Alto Biobio), Red por la Defensa del
Rio Queuco (RDRQ—Queuco River Defense Network) and Grupo Juvenil
SDL Rucalhue (Rucalhue Lirquén Seeds Youth Group; the Lirquén River is a
tributary of the BioBio). They travelled as delegates of the non-governmental
organization (NGO) Rios to Rivers to deliver an important message at the
United Nations climate forum: “Stop recognizing dams as clean energy.” Rios
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to Rivers is dedicated to youth exchanges from different endangered water-
sheds, supporting youth leaders as the next generation of river guardians.

It was through one of these exchanges, held in the summer of 2019 in the
upper Biobio River basin, that I initially met youth from local Pewenche com-
munities who were members of the Malen Leubii, RDRQ, and Rios to Rivers.
I learned that their objective is to raise awareness about the new projects be-
ing pushed that threaten the Biobio and Queuco rivers. Our conversations led
to finding common ground on the goal of learning about river well-being and
constructing strategies for social-ecological resilience.

Decolonizing River Science

The study of rivers has traditionally been conducted from mono-disciplinary
perspectives. Broad and deep research began to grow in disciplines such as hy-
drology, fluvial geomorphology, and ecology to improve human understand-
ing of river systems. In recent decades, scholars from these disciplines have
begun to collaborate and study rivers from more complex, inter-disciplinary
approaches. This recognition that rivers are social-ecosystems (Dunham et
al., 2018) accepts that natural and social dimensions are connected and inter-
dependent. Such a framework considers humans as explicitly inseparable
from Nature, and is especially appropriate to study territories with a focus on
the feedbacks between social and ecological dimensions that lead to overall
system resilience (Berkes & Folke, 1998; Folke, 2006). This also has opened a
venue for dialogue between Western scientific disciplines and different know-
ledge systems such as local and Indigenous knowledge (Agrawal, 1995; Pretty,
2011).

My QES-funded research project, named "Keuko Leubii: Learning and
Living with the Queuco River in Pewenche Territory," built a case study which
was a key part of my doctoral research on river resilience and social-eco-
systems in Indigenous territories of southern Chile. This research consti-
tuted an attempt to move the academic frontier one step closer towards a
trans-disciplinary and decolonial approach to studying river systems.

The Queuco River is located in the upper Andean portion of the Biobio
River basin, bordering the frontier between Chile and Argentina. Beyond
this current political boundary, the basin is located in ancestral Indigenous
Mapuche-Pewenche territory. This land has been historically inhabited by
Pewenche communities and displaced Mapuche communities from both
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Chile and Argentina. Currently, there are six established Mapuche-Pewenche
communities in the basin: Callaqui, Pitril, Caufiici, Malla Malla, Trapa
Trapa and Butalelbun.

The main research activities I undertook in this project involved exten-
sive field work during a six-month stay at Ralco, the only small town within
the Pewenche territory of Alto Biobio. Moving to and living near the Queuco
River and its riverside Pewenche communities was fundamental for two rea-
sons: (1) to continue my work despite COVID-19 transportation restrictions
and (2) to achieve a better cultural immersion and closeness to the experience
of living in this territory and learning from the local inhabitants’ perspec-
tives. I conducted a series of semi-structured interviews, group interviews,
or walking interviews (Evans & Jones, 2011; Guber, 2011) with diverse local
inhabitants in the different communities living in the Queuco valley. The
main focus was placed on ngiitram, the local traditional format of extended
conversation ranging across a series of topics.

In alignment with the goals of the partner organizations (the activist
NGOs named above) and collaborating community members, this project
sought to work on two main strategies of participatory science: river level
monitoring and collective mapping of the river and its basin. Participatory
science or open science encompasses a wide array of methodologies in which
non-scientists are involved in scientific research. This involvement can hap-
pen in many ways, ranging from community members participating in the
collection of data, to their being more deeply involved through the very de-
velopment of the research questions being studied, and deciding the method-
ologies for carrying out the research. In this case, members of the local youth
organization Red por la Defensa del Rio Queuco (Queuco River Defense
Network) were protagonists in the river monitoring as well as the mapping
workshops.

Participatory River Monitoring

Community monitoring of the river was an example of participatory action
research. With the help of local networks, we implemented two training
workshops oriented towards youth and local community members. These
workshops aimed to teach basic hydrological principles and to frame the
importance of community participation in the context of commons govern-
ance of the watershed and external pressure for natural resource exploitation.
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Engaging with these local organizations helped to continue and strengthen
the participatory monitoring of the river’s water levels.

Ecological research methods were used to better understand the func-
tioning of the Queuco River. For the ecological dimension, in May 2021 we
conducted the first of two field campaigns to sample aquatic communities.
These campaigns focused on gathering habitat information and samples
from the riparian habitat to characterize the fish communities as an indi-
cator of river ecosystem health. The first four-day campaign included three
technicians from the University of Concepcioén Fish Laboratory along with
three members of the Pewenche riverside communities as participants. The
data obtained from these field campaigns were analyzed so that the next field
campaign could add to the results. An already meaningful outcome from
these campaigns was testing a new, participatory manner of conducting bio-
logical field work in Indigenous territory. Bringing together local youth and
community members with scientists and technicians from the university for
the field campaigns is a first step towards getting to know each other bet-
ter, building respect, and diminishing myths and mutual ignorance between
these distant and quite different human groups.

Another research activity nourishing this strategy was the installation
of a physical river gauge to measure the variations in river discharge (Figures
10.1 and 10.2). This river gauge helped to improve the precision of our com-
munity measurements, which were recorded using the citizen science cell-
phone app CrowdWater. At the monitoring site, in March 2020, we installed
a digital river gauge with the support of an experienced technician from the
Hydraulic Laboratory of the University of Concepcion. The first data retrieval
from this gauge was in late June 2020. The measurements from this digital
gauge served to complement and validate the measurements from the com-
munity monitoring efforts (by taking cellphone photos, from a fixed location,
of the river level in relation to a water gauge held at a fixed place in the river).
Community monitoring already has yielded a year-round time series of river
fluctuations, and is on-going. This monitoring initiative began at the start
of the pandemic restrictions in May 2020. So far, we have implemented four
monitoring sites in the Queuco River and one site in the Biobio River; we have
collected 476 observations contributed by 21 community participants.

The main challenge related to this river monitoring strategy, as reported
by the participants, was that they had to commit part of their personal time
to travelling to the measuring site, located 8 km from Ralco, where most
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Figs. 10.1 and 10.2 Top, bike ride to
the Queuco River bridge, 8 km from
the nearest town, where the trail to
the measuring site starts. Bottom,
installation of a physical river gauge
for community monitoring.

10 | Hydroelectricity, Water Rights, Community Mapping 215



of them live. This involved biking from their homes, walking down a short
trail, and biking back. Still, this distance was not a deterrent for the most
dedicated participants, who visited the site year-round, notwithstanding the
weather. One participant said, “I loved doing it, I thought it was great because
I couldn’t go to the river very often as a Malen (member of the local female
rafting team Malen Leubii, girls of the river), or participate in other activities,
or meetings; I felt this was my way of contributing to the fight and defending
the river. I also liked feeling this was my responsibility, giving myself the
responsibility of contributing to the river defense.”

Indigenous Counter-Mapping to Reclaim River Kuibi
Kimiin (Ancestral Knowledge)

Our project’s second activity focused on implementing a series of participa-
tory mapping workshops with the riverside communities of the Queuco basin.
This required careful team building with members of local communities who
helped as facilitators in these workshops and assisted with the systematiz-
ation, translation, and validation of information. The main challenge had to
do with the logistics and organization of the workshops. On the one hand,
the work required the team members to commit part of their personal time.
It also required prior organization to visit the participants in each workshop,
who often lived in remote places and didn’t have electronic means of com-
munication. Finally, the context of the COVID-19 pandemic also made it dif-
ficult to carry out the workshops, as some meetings had to be suspended or
postponed due to surges in infections in the communities.

With the help of four facilitators, one person in charge of documenting
and systematizing the workshops, and one audio-visual professional, we car-
ried out three workshops in the communities of Butalelbin, Cauiiict, and
Callaqui (Figure 10.3). The plans and methodology, including the choice of
workshop participants, was determined as a team along with community
members.

Together we designed the structure, objectives and methodology for the
mapping workshops. In each lob (area composed by a geographical territory
and the Pewenche communities inhabiting it), a handful of selected people
considered as kimche (wise, usually older, persons) in the community were
invited to participate in an activity aimed at the recuperation of names of
places (toponyms) in Chedungiin (the Pewenche Indigenous language) and
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Fig. 10.3 Collective mapping workshop with local kimche (traditional knowledge holders,
usually elders).

stories related to water bodies. In the Mapuche-Pewenche worldview, bodies
of waters are seen as living entities with whom inter-subjective relationships
are established (Aigo et al., 2020). Local toponyms—place names, especial-
ly those derived from topographical features—can give us important clues
about the way that communities have co-evolved with their environment
and established intimate relationships with the places they inhabit (Salazar &
Riquelme Maulen, 2020).

The workshop carried out to learn about local toponyms consisted of a
presentation on scientific/geographic information on the Queuco River as
currently available for the study area. This information was presented as,
first, the IGM (Military Geographic Institute)’s 1:50,000 scale maps and,
second, high-resolution satellite images of the local area. After sharing these
“perspectives” on the territory, we invited participants collectively to draw a
representation from the local perspective. In this sense, the work of the local
facilitators was essential for the presentation of the workshop’s objectives, in-
formation-sharing, evoking stories, the graphical representation of the river
(actually drawing on blank paper!), and translating.
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We worked on the systematization of information and digitalization
using GIS (Geographic Information System mapping). In Butalelbun, the
participants identified forty-two toponyms, forty-nine in Caunicu, and forty
in Callaqui. The information gathered aside from the toponyms was of dif-
ferent types: location of ceremonial sites, community meeting sites, historical
foreign interventions, social-ecological conflicts, ecological or geomorpho-
logical landmarks, places with particular norms related to common water
resources and their diverse uses.

Together with the meaning of Indigenous toponyms, we learned diverse
piam (popular sayings, narratives, or stories) and epeu (traditional stor-
ies with a moral), which transmit tales and teachings associated with these
places. Toponyms teach how people have co-evolved with their environment
in time and how they have developed intimate relationships with different
spaces through the experience of living there (Salazar & Riquelme Maulen,
2020). A map that gathers these Indigenous toponyms and their associated
narratives allows people to get closer to knowing the territory through the
lens of the traditional inhabitants’ lived experience.

Next Turns in the River

At the heart of this research is a solid intention to achieve knowledge co-pro-
duction and carry out the research process guided by values of respect,
responsibility, reciprocity, and relevance, as inspired by endeavours such as
the Decolonizing Water Project (https://decolonizingwater.ca/). In line with
this, we hope to return the information gathered through this project in a for-
mat that is legible and beneficial for different audiences for community use.
The GIS information was the scientific basis used to design illustrated maps
for teaching purposes. These maps, printed on high-quality Size-Al paper,
will be shared with the rural schools where the workshops were hosted and
with local NGO collaborators. Another way of sharing results with the com-
munity is via short videos on four topics: the participatory mapping work-
shops, the river monitoring experience, female leadership in environmental
activism and science, and the role of universities as institutions dedicated to
knowledge generation. These materials will also be hosted in an open online
platform to make the research results widely accessible.

Historically, Indigenous knowledge systems have been seen through
the binary lens of savage vs. civilized, undermining their value and making
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invisible the right of Indigenous peoples to self-determination. This superior-
ity viewpoint has excluded Indigenous peoples from participating in know-
ledge creation, even about their own territories and common resources.
Advancing beyond this lens requires explicit recognition of the legitimacy
of multiple knowledge systems and the affirmation of the responsibilities
that academic institutions have to foster horizontal dialogue with diverse
knowledge holders. Participatory co-creation of knowledge, including under-
standing the stories behind the right words for naming places, is a strategy
for strengthening opposition to ecologically damaging water diversions and
dams through increased collaboration and allyship, political agency, and cli-

mate justice advocacy.
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Introduction

The Carelmapu “Community Sentinels” initiative in coastal Chile is a partici-
patory citizen science experiment that aims to support local action to protect
the territory and its inhabitants.

Protecting means establishing and sustaining caring relationships be-
tween people and all forms of life on the planet. Observation and awareness
of the state of the territories is the first step to begin their care, through the
communities’ traditional knowledge, and/or through dialogue with the sci-
entific knowledge provided by scientists.

Community monitoring can be carried out in any type of landscape or
ecosystem: in marine-coastal areas, in the mountains, on lakes and rivers,
and even in big cities. Observations can have ecological, environmental, so-
cial, historical, and cultural dimensions. Likewise, everyone can monitor,

223



regardless of gender, age, ethnicity or other differences. The important thing
is to have a motivated group that knows the territory or is interested in recog-
nizing it, and is willing to learn the basic steps of the methodology.

Becoming a Sentinel also places us before a mirror, where the practices
and actions of our communities become explicit, telling us about who we are
and how we are inhabiting the place where we live. This is an act of conscious-
ness that allows us to value our home and understand its development.

Community Sentinels is a low-cost initiative, open and adaptable to any
situation and context, which allows monitoring of the multiple drivers and
socio-environmental effects of climate change in the territories; citizens are
in the front lines, facing it.

Know to Care, Care to Know

Knowing the ecosystems, cultures, and different ways of inhabiting terri-
tories and their socio-biodiversity allows us to identify the dangers that put
life-networks at risk and alerts us to look after them.

Climate change, pollution, deforestation, and overfishing are producing
transformations that afflict local communities, who perceive and call atten-
tion to them. These changes have revealed the importance of knowing the
conditions of the territories to understand the pressures local communities
are facing (Reyes-Garcia et al., 2021). In this context, it is necessary to have
tools to gather information about our environment and to help us to pose
questions, generate alliances, and care for life networks (Iwama et al., 2021).

The exercise of “knowing through monitoring” is part of community
practices where mutual care is an affective state between human and non-hu-
man beings. This is integrated with local cultural practices—for example,
protection of threatened species’ habitats, such as the kelp forest for marine
otters. Habitat protection takes place through recognition of sacred or ritual
practices in these places. Any organized community can carry out partici-
patory monitoring, defining its objectives and adapting the methodology to
its own contexts. Community monitoring includes recognizing and remem-
bering our connections with the territories to which we belong, and also
considering how we constantly interact and coexist with others on this one
planet. In other words, what happens to other beings and territories affects us
and has different consequences for all.
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Central to community monitoring is that each Sentinel or group is in
charge. Just as work in gardens or harvesting involves perceptions and func-
tions involving the whole body, monitoring is also looking, smelling, touch-
ing, feeling, and being aware of the space and time of each process. This exer-
cise helps to show changes, transformations, and movements. In addition, it
makes it possible to show the transformational roles that other co-inhabitants
play, such as insects, birds, mammals, pollinators, among others. In this way,
the work of knowledge building in the monitoring process becomes collect-
ive and implies sharing care work, generating knowledge, and strengthening
interpersonal relationships between human and non-human beings.

Many people of different ages, genders, origins, interests, occupations,
and perspectives can participate, monitor, and implement this knowledge
in other contexts. For example, school communities, environmental educa-
tion centres, neighbourhood organizations, Indigenous communities, small
producer organizations, among others, can all be involved. It also includes
different objectives, such as: raising awareness and valuing nature in a school
community, promoting the sustainable use of the territory in organizations,
solving local problems such as water pollution, gathering data on species to
motivate the conservation and protection of biodiversity, or making visible
the various uses of resources such as a forest. Finally, multiple ecosystems
and landscapes can be monitored: marine and coastal, archipelago, estuaries,
mountains, lakes and rivers, valleys, forests, and wetlands.

Participatory community monitoring is a way to generate alliances and
collaborate to protect territories and different life-ways. When the monitor-
ing work becomes collective, the time and the different perspectives of the
monitors are shared, contributing to dialogue and cultural exchanges, which
promote the socio-ecological networks of the territories.

Citizen Science and Participatory Community
Monitoring

The relationship between territories and their residents can be understood
through citizen science, placing particular interest in monitoring how the
components and processes of ecosystems are part of daily life. Although the
monitoring exercises may be related to scientific research, the development
of participatory community monitoring by citizens as a prevention strategy
includes everything we do to maintain, monitor, and improve our world. It is
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a process that allows us to check old experiences, remember life-ways through
stories and, above all, to recognize the threats to the territories and develop
a better future.

Participatory monitoring is connected to science through behaviours
and skills such as curiosity, questioning, observation, and feedback. In this
way, Sentinels identify and monitor the present and future problems of the
territory, motivating their inclusive governance (Araos and Ther, 2017).

Citizen science is a research approach where civil society participants
collect, categorize, and/or analyze scientific data (Bonney et al., 2014), cre-
ating partnerships and collaborations between scientists and non-scientists
(Jordan et al., 2012). Therefore, as an innovative method, citizen science can
be helpful to promote individual and collective action on climate change,
build social participation in environmental issues, and share experiences
with the scientific process. Furthermore, it allows reconnecting with the nat-
ural world, motivates collective actions related to biodiversity protection, and
strengthens commitments to participate and support place-based manage-
ment (Groulx et al., 2017).

Community members’ interest in protecting their living places against
external dangers is expressed in a vision of the future related to the conserv-
ation and sustainable use of nature, integrating traditional practices and
knowledge of elders, and promoting various ways of being connected to the
environment (Brondizio et al., 2021). Thus, participatory community mon-
itoring can contribute to commitments related to protecting vital processes
and regenerating the places where people live.

This chapter presents a methodology for participatory and community
monitoring to learn to understand territories and communities. Our case
study illustrates its implementation. We have found that the recorded infor-
mation is key to generating dialogue and solutions to the kinds of problems
that can occur in many different regions.

Community Sentinels Methodology

This section presents a synthesis of the Sentinels methodology (LabC-
ULAGOS, 2021). A full description is available for free download at: www.
centinelascomunitarios.cl.

The process and stages of participatory community monitoring are sim-
ple. It begins with an organized group or community that is interested in
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Table 11.1 The four stages of participatory community monitoring.

Stage

Description

1. Preparation

2. Organization

3. Implementation

4. Media campaign

In this stage, the community agrees on their interests and monitor-
ing objectives. They establish a list of key topics that allows them to
decide where the attention of the Sentinels will be focused.

This stage begins with the organization of the group of Sentinels,
considering the diversity of genders, ages, territories, and other
characteristics that the organizing group deems essential. Then, the
methodology is prepared according to the context in which it will
be developed: identifying the time for data collection (days, weeks,
months, etc.), defining the number of records to be made, creating
key questions to support the Sentinels’ tasks, and ensuring that all
agreements reached are available to them. At the same time, they
create the messaging group (e.g., WhatsApp or Telegram) where the
recorded data is sent, and the technical team works on its review.
Two people support the data collection. This stage ends with a mon-
itoring test to check details and resolve unexpected occurrences.

The third stage includes the implementation of monitoring and
records transfer by the Sentinels group. The technical team works on
data review, ensuring all reports have locations, visual support (pho-
tographs, videos, or drawings), and descriptions. In addition, the
technical team goes with the Sentinels to help with the registration
process, solving problems and collecting more specific data. The
implementation stage ends when the monitoring time—previously
defined—or the agreed number of records are completed. Finally,
the transcriptions of the Sentinels’ audios or narrations are copied,
the logs containing all the monitoring materials are prepared, and
the locations are identified and saved on maps (e.g., Google Maps,
Open Street Maps, ArcGIS, or Google Earth).

The last stage consists of the dissemination of the material. The data
is organized and shared on the platform www.centinelascomuni-
tarios.cl, which allows it to be incorporated into the work of the
community participatory monitoring network. From here, free and
open access to the data and its networking with other territories is
guaranteed.

Source: Developed by the authors.
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collecting data about its local territory. The group chooses the elements and
areas to be monitored. Then, one group (the Sentinels) carries out the infor-
mation collection and recording, and a second group (the technical team)
reviews, links, and shares the results.

Local People Watching Their Territories

The Sentinels work directly on the collection of participatory monitoring
data. They oversee noticing, observing, and communicating about the en-
vironmental state of a territory or about some phenomenon of change or
alteration.

In community participatory monitoring initiatives, local people are in-
vited to be part of the Sentinel network in charge of observing the territories.
Their experiences as inhabitants are expressed in daily experiences, such as
telling stories they have heard throughout their lives that support their rec-
ords. As a result, the Sentinels have knowledge associated with the landscapes
and develop cultural and spiritual connections with the place where they live.
Indeed, they are the local inhabitants who travel and experience the territory
on a daily basis, who first and directly perceive the movements and changes
that occur.

The Sentinels’ vision of the state of their territories allows them to de-
sign and apply care practices associated with humans, the environment,
climate change, and biodiversity. In addition, sharing these records is a way
to participate, build relationships of affection and understanding with their
environment and community.

Some of the elements that can be recorded are

 Biodiversity: components of the environment such as animals (birds,
cetaceans, fish, rodents, amphibians, mollusks, insects, etc.); plants
(native, introduced, edible, with or without flowers, etc.); algae;
medicinal herbs; fungi; ecosystems (marine, wetlands, estuaries,
lakes, rivers, forests, mountains, etc.); among others.

o Environmental risks: water, soil, and air pollution events; but also
can be productive activities that are harmful or dangerous for the

community and the environment, pollution situations, or risk events
for health.
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 Climate change: environmental events or phenomena related to
climate change, ecosystem changes, population changes of some
species, extreme weather events (droughts, floods, fires), impacts
caused by these events (landslides, migration, etc.).

o Cultural landscape: Places or sites of importance to the inhabitants,
spaces where they carry out their daily activities, sites related to
cultural and spiritual practices, heritage and archaeological sites,
and tourist places (natural and/or cultural).

o Activities: practices that are part of people’s daily life, their
communities, or groups of people, such as productive activities,
fishing, diving, horticulture, harvesting, religious celebrations,
recreational, tourism, educational activities, among others.

 Stories and memories: stories or narratives about past events, such
as the origins or arrival of a group to the territory, past events that
happened in the region, relationships between communities and
their surroundings, memories, experiences, anecdotes, or stories.

Community Sentinels methodology offers an opportunity to generate
and integrate multi-dimensional information, through the collaboration and
participation of its inhabitants, based on traditional knowledge and the social
and environmental situation of a place.

Case Study: Sentinels of Carelmapu

In Chile, since 2008, a door has been opened for the protection of the ocean
for and by Indigenous people through the Lafkenche Law (No. 20.249), which
created Indigenous Marine Areas (IMAs, or ECMPOs in Spanish). The IMAs
are an institutional tool that protects the traditional uses of Indigenous com-
munities (e.g., traditional fish practices, sacred places, rituals, cultural land-
scapes) and allows them to protect their way of life. In addition, through their
implementation, Indigenous peoples contribute to biodiversity conservation
and ecological restoration (Araos et al., 2020).

Carelmapu, or “green land” in the Indigenous language Mapudungun,
is located on the western side of the Chacao Channel in south-central Chile
(see Map 1, page 29) (Cursach, 2018). It has an area of 178.3 km? and 3,537
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inhabitants (INE, 2019). Administratively, it is part of the Municipality of
Maullin. Economic and subsistence activities are related to marine resour-
ces: boat or shore fishing, shellfish harvesting (mostly practiced by women),
and finally, seaweed harvesting for consumption and commercialization
(Rodriguez et al., 2014). In addition, Carelmapu has important breeding sites
for marine birds and mammals, and the offshore Lenqui marine wetland is
internationally considered an important site for the conservation of migra-
tory shorebirds and marine-coastal biodiversity (Cursach, 2018).

The six Indigenous communities that belong to the Carelmapu Indigenous
Communities Association (Associacion de Comunidades Indigenas de
Carelmapu) are: Encuramapu, Kalfu Lafken, Latkenche Kupal, Latken Mapu,
Wetripantu, and Huerque Mapu Lafken. They formally requested the creation
of the Carelmapu Indigenous Marine Area.

For the Indigenous communities, the IMA is an essential tool for the
marine-coastal protection of Carelmapu, both from the dangers of environ-
mental pollution connected to salmon farming and from local exploitation of
natural resources (Cid and Araos, 2021). The requested area of the IMA covers
28,106 ha, from Astilleros to Amortajado, including the coast of Carelmapu
Bay, Punta Chocoy, and including Dofa Sebastiana Island and the Farellones
de Carelmapu.

Traditional activities for protection were named in the IMA request and
are as follows: fishing; boat fishing; shellfish harvesting for domestic con-
sumption and seaweed gathering; religious and/or spiritual practices, recog-
nizing ceremonial sites in the area of Los Corrales and Mar Brava Beach; the
gathering of lawen (natural medicine) such as sargasso or huiro, limpia plata,
seawater, and wolf oil; and recreational practices on sandy beaches such as
Carelmapu Bay, Lenqui, and Mar Brava.

The importance of Dofia Sebastiana Island is also recognized, as the is-
land is an ancestral area for use of marine resources, and also known as a
magical place with many stories and myths related to sunken ships, sightings
of Caleuche (a mythical ghost-ship) and mermaids, which make the island a
fundamental landmark in the cultural landscape of the IMA of Carelmapu
(Cid and Araos, 2021). Finally, the Indigenous communities recognize the
importance of the IMA for the conservation of biodiversity, the support of
local livelihoods, and the sustainable development of the area.

In relation to the protection of the IMA, the Mapuche-Huilliche
Association has expressed their interest in updated scientific information
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about the marinescape. Thus, our project entitled “Indigenous Marinescapes
and Citizen Science: Enhancing Local Ecological Knowledge of Environmental
Change in Southern Chile” was developed, based at the Citizen Science
Laboratory of the University of Los Lagos, with the objective of providing
Indigenous communities with a methodological strategy for participatory
community monitoring that would allow them to collect, systematize, and
share relevant data for traditional knowledge to support the protection and
restoration of the Carelmapu IMA.

Participatory Monitoring Results

Using the Community Sentinels methodology described above, we carried
out monitoring during the first half of 2021. It involved the participation of
five Sentinels (two women and three men) who were in charge of observing
and recording information about biodiversity, environmental dangers, and
cultural landscapes in their territories, using their cellphones. The Indigenous
communities selected the Sentinels based on their interest in participating in
the project, while also considering gender, age, territorial diversity, etc. Thus,
the methodology was adapted to the local context, taking into account the
experiences of the Sentinels, their interests, and health conditions related to
the context of the COVID-19 pandemic.

The geographical scale covered by this project was local, associated with
the IMA area, with the possibility of covering a larger area with this initiative
in the future. This first experience took about six months. Since the territory
is protected by the IMA, it is possible to continue the monitoring exercise as
long as necessary.

The information recorded by the Sentinels was organized into personal
logbooks (see Figure 11.1 and Figure 11.2) and shared online and in a paper-
back book. In addition, the geospatial location was integrated into a GIS (geo-
graphic information system) platform, available on the Sentinels website.
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Manuel’s photographs are included, and he notes in his ob-
servations that three years ago, this area was full of sea lions, but
they are no longer seen. It’s said that fishing boats hunt sea lions
for bait. A speedboat came from Ancud to check the sea lion den
and now nothing is there.

The Sentinelas report includes these observations, with
an illustration, and also notes, “Sea Lion Colonies: One of the
principal reproductive colonies of the common sea lion (Otaria
flavescens) in the Los Lagos region is located on Sebastian Island.
Besides the colony on Metalqui Island in Chiloé, it is the largest
in southern Chile.”

Source: Developed by the authors based on LabC-ULAGOS, 2021.

Darly’s report includes photos of people collecting “luche”
(sea lettuce) at Don Juan Beach, and recounts that it grows in
abundance near the Sale River and some people go to search for
it and bring sacks of it to wash in seawater on the beach. They
wring it out and make little cakes wrapped in “nalca” (Chilean
rhubarb) leaves. These cakes are cooked in “curantiado” fashion:
by making a hole in the ground, and filling it with stones and
wood which are burned until all the coals are gone. Then the
wrapped luche cakes are put in and covered with canvas or turf.
They are left for one and a half to two hours, depending on the
heat of the stones.

This information is included, with an illustration, in the
Sentinels report under “Chacao Channel: Seafood gathering
activities.”

Source: Developed by the authors based on LabC-ULAGOS, 2021.
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Through community collaboration, the data collection process proceeded
without difficulties. We also ensured that all data collected were available on
a freely accessible GIS platform. In this case, the instruments used for data
collection were cell phones, which supported the Sentinel network. The team
of five Carelmapu Sentinels worked together on the project. During a day of
training, they received technical support and methodological documents to
help them easily record and share project information.

At the end of the project, the Sentinels received a certificate of partici-
pation in the initiative developed by the Citizen Science Laboratory of the
University of Los Lagos, to attest to their experience, knowledge, and partici-
pation in the development of this methodology.

All monitoring information collected by community participants is
shared through the Sentinels web platform. This allows the information that
has been collected during the monitoring stage to be linked to new data as
it emerges. Given its participatory nature and focus on territorial analysis,
this project is part of the broader Community Sentinels initiative. This pro-
ject can be replicated in other Indigenous communities who are applying for
IMAs, such as other places in Los Lagos region, and include similar initia-
tives in both freshwater and marine zones with Indigenous communities and
environmental activist organizations. In developing and using the Sentinels
methodology, we even see the possibility of scaling up this work across the
coastal zone of Chile in collaboration with local organizations who aim to
gather information about their own marine areas in order to develop socio-en-
vironmental protection actions related to marine-coastal zone management.

Conclusion

The collaborative approach proposed by the Community Sentinels is based
on the participation of local community members, and emphasizes the trad-
itional knowledge of Indigenous peoples. This makes it possible to include the
broad dimensions of IMAs and related territories, cultural landscapes, and
the wide distribution of species, while also considering ecological, social, and
economic areas.

Carelmapu participatory community monitoring contributes to integrat-
ing marine citizen science in the implementation of the IMAs, in order to
challenge environmental changes and anthropogenic factors that endanger
the marine zone. Participatory monitoring can be used as a tool for local
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people to contribute and share in scientific research and recording of data on
biodiversity, cultural landscapes, and environmental risks. This methodology
creates dialogues between local people and scientists and opens possibilities
for developing individual and collective actions to address environmental
changes in marinescapes.

We believe this has great value for marine-coastal conservation and
management, by providing skills and information that allow real-time mon-
itoring of the marinescape environment protected by the IMAs, and encour-
aging people to reconnect with nature, appreciate it, and protect it.
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Inequality in Water Access

for South Africa’s Small-Scale
Farmers Amid a Climate Crisis:
Past and Present Injustices in
a Legal Context

Patience Mukuyu and Mary Galvin

Introduction: Access to Water, Food Security, and
Climate Change

In South Africa, as in most developing countries, small-scale farming is cen-
tral to achieving food security, particularly in communal areas (Khalil et al.,
2017)). These communal areas (formerly called homelands, imposed by the
apartheid regime) are characterised by high poverty levels alongside wide-
spread unemployment (von Fintel & Pienaar, 2016). Although several gov-
ernment policies aim to improve the agricultural productivity of historically
disadvantaged farmers on communal land, their limited access to water is
a critical constraint. Access is marred by two interrelated factors: climatic
variations and a divisive history surrounding water allocations and access.
South Africa is generally described as water stressed (Denby et al., 2016),
meaning that water is needed for many uses but the available water resour-
ces are too limited—particularly due to frequent droughts—to meet the high
and growing demand. This water stress is compounded by highly unequal
distribution of water resources between Black historically disadvantaged
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individuals (HDI) and white historically advantaged individuals (HAI),
skewed infrastructure distribution, and limited and weak water-use rights
among the vulnerable.

The 2021 Intergovernmental Panel on Climate Change (IPCC) report
projected with high confidence increasing temperatures, a decrease in mean
rainfall and frequent drought occurrences (IPCC, 2021). In line with these
projections, parts of South Africa will face drought or biophysical water scar-
city, which will be even more acute with already insufficient water resources.
Yet the challenges faced by farmers are not only biophysical, but also hydro-
political. In 2006, a United Nations Development report boldly asserted that

there is more than enough water in the world for domestic purposes,
for agriculture and for industry. The problem is that some people—
notably the poor—are systematically excluded from access by their
poverty, by their limited legal rights or by public policies that limit
access to the infrastructures that provide water for life and for liveli-
hoods. In short, scarcity is manufactured through political processes
and institutions that disadvantage the poor (UNDP, 2006, 3).

The recognition of manufactured scarcity means that “water equity—fair
shares in access and entitlements to water, and benefits from water use—
should form a central ambition in the decades to come” (Calow & Mason,
2014, p. 2).

The allocation of water amongst those with competing needs is often in-
fluenced by water tenure, defined by the Food and Agricultural Organization
(FAO, 2020, p. 3) as

The relationships, whether legally or customarily defined, between
people, as individuals or groups, with respect to water resources.

The definition of water tenure captures the recognition of customary norms,
reflecting social relationships, or to embody legal rights. Yet what is most im-
portant is that the concept of water tenure is closely aligned to security of
tenure. Water tenure security allows for the realisation of both water and food
security, which is especially critical in the context of climate change. Water
tenure security depends on the legal recognition and enforcement under
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formal, statutory law, and there are debates about how legal systems can best
achieve this.

The focus of the global debate among practitioners and academics on
water tenure security is on the needs of vulnerable, small-scale farmers in the
face of resource scarcity and competing water needs. In other words: How
does the implementation of statutory water law help to reduce small-scale
farmers’ experiences of water insecurity? Reporting on a case study that is one
aspect of a wider research project, this chapter discusses the legal framework
for water resource allocation in view of both customary and statutory water
laws, in the context of South Africa’s discriminatory colonial history. This
provides the context for understanding how small-scale farmers’ access to
water is affected by statutory and customary law and governance institutions.

Our participatory research approach, which included interviews with
small-scale farmers directly affected by water access challenges, gave us in-
sights into how various forms of water rights are intertwined with social in-
equities, exacerbated by climate-related rainfall changes, and how small-scale
farmers are taking action to protect their livelihoods. The chapter concludes
by indicating the direct relevance of our findings for policy concerned with
achieving equity in the allocation of water resources. In particular, we ex-
plore how water tenure arrangements are (and could be) formulated to ensure
equitable water access and to narrow the divide between policy, science, and
implementation.

Research Design and Methodology

This study focuses on the Inkomati Catchment (or watershed; see Map 6; see
Map 6, page 242), located in a semiarid region with variable rainfall and fre-
quent droughts. In particular, it focuses on the communal land within the
Sabie-Sand sub-catchment, one of the three sub-catchments in the Inkomati
Catchment (alongside the Crocodile and Inkomati sub-catchments). Formerly
part of apartheid homelands of Gazankulu and Lebowa, the area exemplifies
the complexity of implementing both customary and statutory legal frame-
works on communal land.

Water on communal land areas is often interlinked with access to water
for both domestic and productive use, with communities relying on water
from various sources (e.g., wells, rivers, and streams) for multiple uses (e.g.,
domestic use, livestock watering, and crop irrigation) (van Koppen et al.,
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Fig. 12.1 The first author interviews a small-scale farmer in the Inkomati Catchment.

2020). The typical separation of domestic and agricultural uses of water is
not clear cut in rural areas, where communities have such multiple water-use
systems (Mukuyu et al., 2021; van Koppen et al., 2020; Hofstetter et al., 2021).
Clearer recognition by government and local authorities of community efforts
to supply their own water needs under customary water tenure can further
enhance water access for vulnerable small-scale farming communities where
their access is protected through statutory law (van Koppen et al., 2021).

Using a social constructivist methodology, based on the theory/aware-
ness that reality and knowledge are constructed through shared discourse
and social conventions, it is possible to generate knowledge about water ac-
cess and water tenure arrangements using a ground-up approach to build and
share understanding. This approach parallels a participatory research meth-
odology where systematic inquiry is conducted in direct collaboration with
those affected by the research, and provides a learning experience for both
the researcher, local participants, and stakeholders (Couto, 1987; Vaughn and
Jacquez, 2020).

This chapter is based on a review of secondary literature as well as twenty-
five in-depth interviews conducted by the first author with small-scale farm-
ers between April and August 2021, as well as her involvement in a related
research project being conducted by the International Water Management
Institute (ITWMI).

Interviews focused on small-scale farmers’ experiences and perceptions
of water access and entitlement to water (Figure 12.1), and were guided by
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an interview questionnaire. A local non-profit organisation that has worked
in the area for decades, the Association for Water and Rural Development
(AWARD), helped introduce the researchers and gain access to villages.
Households were selected through purposive sampling to target those in-
volved in farming and irrigation activities. The local AWARD community
facilitator who is fluent in the local languages of SiSwati and Shangaan as-
sisted with translation, and interviews were recorded with the permission of
interviewees.

Our work in the area is ongoing, and the next stages of this study will in-
clude observation of catchment forum meetings, secondary data analysis for
technical contextual background in water-use and availability projections, as
well as key informant interviews to understand relationships between farm-
ers and local catchment agency and government departments.

Water Dispossession in the Colonial and Apartheid
Era

The history of land dispossession set the foundation for inequitable water ac-
cess in democratic South Africa. In particular, the 1913 Natives Land Act had
a devastating impact on the majority Black population, who were relegated to
ethnically defined “homelands” that comprised only 13 per cent of the coun-
try’s land. The apartheid regime forcibly removed people from their land,
controlling its natural resources such as minerals, forests, and water. The
white minority consolidated power, amassing the most strategic and favour-
able land and accompanying natural resources—including water resources.
Paradoxically, South Africa was a legally pluralistic country with clear
lines of legal jurisdictions. In other words, while customary laws were upheld
in the homelands, statutory laws applied in the exclusively white areas. The
main impetus of the early 1900s irrigation development period, supported by
the 1912 Irrigation and Conservation Act, was to ensure adequate water sup-
ply to support agricultural development by the growing settler community
(Tempelhof, 2017). As such, white farmers received considerable government
support for their irrigation activities, such as subsidized infrastructure and
water rights recognised under the prevailing laws. Infrastructure developed
to meet these needs was concentrated in areas dominated by white people,
creating further disparity with Black people (Tempelhoff, 2017; Klug, 2021).
During the 1950s, the government also developed irrigation schemes within
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homelands, created as concessions by the apartheid government to keep Black
people from migrating into the cities (Tempelhoff, 2017).

Riparian rights were applied to water appurtenant to land; in other words,
land owners had rights over the water that flowed over their land. Over time
other water uses began to materialise due to growing demands from indus-
try, mining, and urban development. In response, the 1956 Water Act (which
repealed the narrowly focused 1912 Irrigation Act) broadened the scope of
governance by creating government control areas alongside riparian rights.
Enforced mainly in the “white only areas,” it aimed to ensure that irrigation
development was balanced with providing water for other activities such as
mining and industry. Through this Act, the State consolidated control over
public water resources, alongside private water' rights (including riparian
rights) that also applied to groundwater (Tempelhoff, 2017; Klug, 2021).

Statutory law was not applied in former homelands or communal areas,
except in Government Water Control areas and government-owned irriga-
tion schemes. On communal land, customary water tenure was the dominant
legal system presided over by traditional authorities, and it seemingly played
no role in the development of statutory water law in South Africa (Thompson,
2006).

Water Management and Tenure in the Former
Homelands

Close to 70,000 ha of communal areas of Limpopo Province are informally
irrigated (van Koppen et al., 2017), including using a hose pipe to tap into
a nearby stream, shallow well, or wetland (Figure 12.2). Such informal ir-
rigation is largely self-financed with no direct government involvement and
is thus invisible to government when identifying areas under irrigation and
formulating policy (van Koppen et al., 2017). Definitions of irrigation often
exclude certain irrigation activities such as carrying water with a bucket,
while conventional irrigation technologies are typically the focus of policy
discussions (Venot et al., 2021). During this research, small-scale farmers
were using this type of irrigation on plots ranging in size from 0.5 ha to 4 ha.

While customary tenure is prevalent in communal areas, customary
water law is not explicitly recognised within statutory law (Murombo, 2021).
This means that the water rights of farmers who have been irrigating their
land are not adequately provided for under the National Water Act (NWA)
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Fig. 12.2 Hose irrigation on a small-scale farm near a tributary of the Sand River in the
Inkomati Catchment.

of 1998. The invisibility of these water uses within regulatory frameworks to
provide secure entitlements to water renders them vulnerable to exploitation
and increases small-scale farmers’ water insecurity. Water uses in communal
areas therefore face the risk of not being accurately considered in water al-
location discourses, perpetuating a dismissal of Black small-scale farmers’
capabilities in terms of productively using water resources (Dube, 2020).

Of course, even given this lack of consideration, customary norms con-
tinue to evolve and people living on communal land legitimise these cus-
tomary norms and laws through acknowledgement and adherence to their
local norms (van Koppen, 2022). Most recently, authority over water resour-
ces management has switched from traditional authorities to municipal au-
thorities and the catchment management agency. The impact that this move
has on shaping community-based water tenure systems is an ongoing area of
inquiry of this research effort.
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It is important to recognise important differences among the practices
of small-scale farmers, including the institutional framework applicable to
their context. During fieldwork conducted in the Inkomati Catchment, three
types of small-scale farmers were encountered, each with different relations
to statutory water rights. First, small-scale farmers in communal areas invest
in their own access to water through pumps and storage tanks. Here cus-
tomary water tenure applies. Second, there are small-scale farmers in gov-
ernment-owned irrigation schemes where water rights (conferred during the
apartheid era) are still held by the government departments. Finally, there are
“emerging farmers” on land restituted (bought, or legally reclaimed) from
white owners. Here water rights are either linked to the restituted land or are
at times separated from the land during restitution by former white owners
and traded separately, thereby prejudicing the new Black owners. This chap-
ter considers the first two types of water rights in this complex context, which
we will continue to explore in future research.

An overview of the evolution of statutes relating to water rights provides
some important background.

Current Legal Framework for Water Allocation:
Righting the Wrongs of the Past?

South Africa’s progressive constitution was formulated to address apartheid
injustices and to ensure that specific rights are protected, such as the rights to
food and water, equality and non-discrimination, administrative justice and
redress (RSA, 1996). These constitutional foundations have formed the basis
of legislation including the 1998 NWA, which repealed earlier legislation to
advance equitable access to water resources and to allow for redistribution.
Overall, the success of post-apartheid South African law—including water
law—in righting the wrongs of the past has been criticized, despite its widely
claimed progressive nature. This is mainly because some of the provisions
have not been implemented as envisaged, particularly at the local level, and,
in practice, have even perpetuated inequalities in water resource allocations
between HDI and HAI The following sections explore why and show how
western legal systems imposed on communal land have served to perpetuate
inequalities in water access: in particular, the impact of water-use licensing
and the slow implementation of compulsory licensing in entrenching admin-
istrative injustices and hampering water access for small-scale farmers.
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The Impact of Compulsory Licensing

As atransitional measure, the 1998 NWA included clauses for the recognition
of existing lawful uses (ELU) in the two-year period before its enactment.
This allowed for water entitlements issued during previous dispensations to
remain valid, which was perhaps a reasonable transition from one Act to an-
other and may have prevented legal and administrative upheaval. However,
this “sunset” provision has largely benefitted the HAIs and has remained in
place almost twenty-five years after the 1998 NWA was passed.

Compulsory licensing is a process that allows the government to review
all water use in a catchment and to reallocate water if necessary. It is the only
tool available to legally abolish ELU in the 1998 NWA. Supporting compul-
sory licensing are two other processes: verification of lawfulness of the ELU
and validation of the extent of the ELU. The highly consultative nature of
the compulsory licensing process results in a democratised process (which
arguably is in line with Constitutional rights for all), but which in practice
may not yield the expected redress outcomes due to long and drawn-out con-
testations. In the Inkomati Catchment where this study is based, the process
is only about 60 per cent complete, even though it has been ongoing since
2010 (IUCMA, 2020).

The Act also authorizes the Department of Water and Sanitation to issue
water-use licences to potential water users, entitling them to access specified
amounts of water. The licensing process itself is resource intensive and can
take years (Kidd, 2016). The majority of Black small-scale farmers do not have
the administrative capacity to engage in this process and have largely been
excluded.

Regarding the continued recognition of historical water rights (i.e. ELU)
the State has at its disposal the power to either “deprive” (reduce) or expro-
priate rights—both of which should be implemented following due process,
according to the Constitution. Constitutional provisions on the limitation of
rights require that rights may only be limited “to the extent that the limitation
is reasonable and justifiable in an open and democratic society based on hu-
man dignity, equality and freedom, taking into account all relevant factors”
(RSA, 1996, $36). Due to water scarcity, in other words, water use should be
rationally and fairly regulated.

According to comments from an unnamed Department of Water and
Sanitation (DWS) national government official (Water Research Commission
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[WRC], Project reference group meeting minutes, 19 May 2021), the role of
compulsory licensing and indeed the National Water Act, is not to expropri-
ate water rights but rather to limit or deprive those rights:

The whole National Water Act is not couched on any expropriation
but is couched on deprivation which is different from expropriation
if you want to analyse what section 25 of the Constitution says....
We are implementing the National Water Act based on the limitation
of rights and not on the total elimination of rights.

The use of the word “deprivation” is associated with the limitation of
rights (for example, a reduced assurance of supply). Marais (2018, p. 2) de-
fines deprivation as referring to the “state’s police power to regulate the use,
enjoyment and exploitation of property in the public interest, mostly with-
out compensation.” In other words, holders of water-use rights can retain
their entitlements, while these rights are curtailed; for example, limits can
be placed on the duration and place of exercising an entitlement. Given the
historical imbalances in water access between the Black majority and white
minority, expropriating (if the government budget allows) or deprivation of
rights would seem the most effective means of redressing past inequities.

Licensing and Administrative Injustices

The fact that the compulsory licensing process, which entails reviewing and
reallocating water resources, is still incomplete or has not been initiated in
most of the country’s catchments is a clear indication that it has not been a
government priority. Moreover, water-use licences (WUL) as they were intro-
duced in the 1998 NWA, were meant to equitably authorise water use post-
1998. In practice, however, the licensing process itself has only perpetuated a
skewed distribution of water towards white applicants. Further, national data
show that the ratio of ELU to WUL is 4:1 (Hydrosoft Institute, 2021) indicat-
ing a slow progression in the conversion of ELU to WUL and a lower number
of WUL applicants compared to ELU authorisations post-1998.

The water-use licensing process had hitherto faced delays and backlogs
resulting in applicants lodging complaints against the DWS due to the length-
iness of the process, which impacted economic productivity. While the new
administrative speedup of the licensing process® is a commendable move and

12 | Inequality in Water Access for South Africa’s Small-Scale Farmers 249



likely to benefit many have who been stuck with an un-adjudicated licence
application, from an equity perspective care must be taken to ensure that due
process is not compromised to benefit “economic productivity” while preju-
dicing the small water users. It is up to the state department to decide within
its powers what constitutes high impact and for whom.

A potential pitfall for swift adjudication of licence applications means
allocable water may be quickly allocated to HAIs at the expense of current
and future uses of HDI. This highlights the urgent need to render HDIs’ water
uses visible and protected, and realise how today’s allocations shape future
allocation for this vulnerable group. According to Dube (2020), there is a
widely held perception among the elites that Black users do not use water
productively and need only a very small volume of water. She terms this “defi-
cit thinking” where it is assumed that Black people do not need large volumes
of water anyway and therefore the water can be allocated to the supposedly
more economically productive, largely HAIs.

Water-use licences have been presented as an economic enabling tool as
opposed to a redistributive tool and as such have been used by HAIs to amass
water supposedly with the intention of creating employment and sustainable
development.

Legal Attempts to Ensure Water for Small-Scale Farmers

The majority of Black small-scale water users are provided for through legal
exemptions for what are termed de minimis or minimal uses. Van Koppen
(2007, p. 56) describes these uses as “second class,” which are given a “status
of being negligible and invisible by design for the mere reason—not their own
fault—of not being administrable.” These de minimis exemptions are gazetted
as schedule 1 uses, which include basic domestic and household non-com-
mercial uses. If a water use exceeds schedule 1 yet is below licensing require-
ments, a general authorization (GA) licensing exemption applies.

Farmers using more than the set GA threshold, which varies according
to catchment conditions, need to obtain a licence. In “water stressed” catch-
ments this GA threshold can be as low as 0.3 ha equivalent (or 2000 m?),*
an area which in some cases is smaller than the average areas cultivated by
small-scale farmers. However, because licensing is largely administrative-
ly inaccessible to the majority Black water users, this renders all water use
above the GA threshold illegal. The administrative process is prohibitively
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bureaucratic, with several technical requirements and assessments demanded
from the applicant. The majority of Black small-scale water users are there-
fore administratively discriminated against as they do not fully grasp or have
the means to fulfill these requirements.

The South African Government indeed recognizes how the licens-
ing system excludes the majority of South Africans. The National Water
Resources Strategy 2 (NWRS, of 2013) states that “mechanisms that reduce
the administrative burden of authorising water use must be implemented.
Current processes are often costly, very lengthy, bureaucratic and inaccessible
to many South Africans” (DWA, 2013, p. 48). This concession by the DWS
thus constitutes an administrative injustice according to s33 of the South
African Constitution on just administrative action. Van Koppen (2007) has
criticized the adoption of permit systems in unequal environments such as
the Inkomati. She argues that permit systems boil down to the formal dispos-
session of water for the rural, informal water users who manage their water
under community-based arrangements.

Another provision in the NWA of 1998 establishes the Ecological and
Basic Human Needs Reserve, which is the only specific right to water includ-
ed within the NWA. It is central in the legally binding South African NWRS,
which establishes the Reserve as the country’s first and utmost water allo-
cation priority. This means that before any other allocations are made, eco-
logical and people’s basic water needs must be met. It is important to note that
the Basic Human Needs Reserve is based on a minimum of 25 litres of water
per person per day, which may meet the World Health Organisation (WHO)
minimum quantities for domestic use but is insufficient for other equally es-
sential uses such as irrigation and livestock watering, vital in rural contexts.

Despite the potential that the Basic Human Needs Reserve may have in
redressing water access inequalities, its practical implementation has fallen
short—even at the minimal quantities. In the Sabie-Sand sub-catchment of
the Inkomati, it is unclear which authority or agency has responsibility for
implementing the Basic Human Needs Reserve within the rivers.

However, it is precisely this human-rights-based approach for prioritisa-
tion of water use that is meant to protect those in communal areas as well
as other marginalised groups, such as farm workers (Marcatelli, 2018).
Moreover, this equity orientation is supported further by the NWRS 2 pri-
oritization of poverty eradication as a basis for water allocation (DWA, 2013).
The aim of poverty eradication is to improve livelihoods and advance racial
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equity in areas where poverty is endemic, such as former homelands. While
the NWRS is a legally binding document according to the NWA, there has
not yet been significant change in practice with respect to how water alloca-
tions are distributed.

Field Observations and Findings

Policies are only as effective as their implementation. Based on our partici-
patory research with small farmers—HDIs—in the Inkomati Catchment,
this section provides field insights into how policy efforts for redress and
legislative tools have translated in local practice. In the villages discussed
here, small-scale farmers with plot sizes ranging from 0.2 ha to 4 ha were
interviewed by the first author, most living in the upstream and downstream
reaches of the catchment. The bulk of the farmers fall within the GA category
(no more than 2000m*/annum of surface water). During interviews, only
one farmer acknowledged having a form of authorisation for his water use of
more than 2000m?, likely a GA; while he knew the name of the official who
told him about it, he was not well informed about its details.

In the upstream parts of the catchment where the Sand River originates,
one community has taken water supply matters into their own hands and col-
lectively brought water through gravity-fed pipes into their village and homes.
Here, water is used for both domestic and irrigation water supply, illustrating
the inapplicability of separating domestic water from other water uses in the
rural setting. This water is not regulated by the municipality and villagers
maintain their pipe system collectively through a committee that they set up
for this and other community related issues. This water use is, however, not
licensed and the local water resource management agency (IUCMA) has nei-
ther interfered nor regularised this use.

Other villages in the upstream areas have not mobilised in a similar man-
ner to address their water issues due to distance and resource constraints. One
village in particular was concerned about not being able to use the water from
a nearby government-owned dam. Farmers did not know who to approach
for authorisation to access this water. The dam is within their community
and yet they have no access to the resource. Nonetheless, the dam supplies
irrigation water to government-owned irrigation schemes in the midstream
and downstream reaches of the catchment. Water rights for this water use
are held by the Department of Agriculture, which has absolute control over
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these water rights as conferred during the apartheid government. Farmers in
these irrigation schemes are largely concerned with maintaining irrigation
infrastructure and less about ownership of water rights—since the water is
provided to them anyway through the government irrigation project.

Preliminary interviews in the upstream and downstream parts of the
catchment raised questions about the role of traditional authorities and their
legitimacy in managing water allocations. Communities were dissatisfied
with how these authorities have shifted focus from their traditional role of
protecting the community’s natural resources to one of making money off
selling land parcels. Nonetheless, there are instances where their involvement
has been useful such as in conflict resolution between HDIs over water uses.
As a result, taking into account how they now function in democratic South
Africa, it seems that the role of traditional authorities in equitable water allo-
cation needs further exploration.

None of the farmers interviewed were registered water users, as per the
statutory requirement. Farmers had no knowledge of the registration process
or what was needed. Their water use thus remains invisible in government
water allocation and planning processes. In a context where customary water
laws are not explicitly recognized within statutory law, these water uses are
overlooked and become vulnerable to having their water rights usurped by
third party users, for example holders of a higher ranked water-use licence.
Redistributing more water through, for example, expropriation of apart-
heid-era water rights, will free up much needed water to allocate to small-
scale users and perhaps also warrant a raising of the GA threshold.

Discussion and Conclusion

South Africa’s history of dispossession has shaped post-apartheid legislative
reform in three ways. First, the South African legal terrain has always been
pluralistic in nature due to the numerous cultural and religious influences
that define the political landscape. However, even within such a pluralistic en-
vironment, a dominant legal system is widely implemented. Van Koppen and
Schreiner (2019) show how water permitting systems—implemented through
statutory water law with colonial foundations—have worsened water insec-
urity for small-scale users in five African countries including South Africa.
They advocate a “hybrid” legal system that considers customary norms and is
tailored to specific users.
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Van Koppen and Schreiner (2019) argue that permit systems adopted
from the Western ways of managing water do not translate well to local con-
texts in Africa where customary laws are upheld. As such, permit systems
have been used as a tool to continue the disempowerment of Black water users
by colonialists. As water permits or licences are largely inaccessible to the
rural Black majority, they have been used by the white elite to amass water
rights at the expense of future and current water use for the vulnerable Black
majority in the communal areas. If more water was to be made available for
uptake by this majority through more efficient water use and management
(reduced wastage and losses, new dams, aquifer protection, etc.), equity con-
siderations and due diligence in licensing, then some equity in allocation
could be achieved.

Secondly, while customary laws are recognised in the South African
Constitution, customary water laws are not explicitly recognised in the NWA
of 1998. This results in a weaker recognition of customary water laws, since
they often derive legitimacy from existing statutory laws (Murombo, 2021).

Third, the skewed distribution of infrastructure, and thus entitlement to
stored or piped water, is an important aspect in understanding water access
inequalities. In the Inkomati there are four dams in the Sabie-Sand sub-catch-
ment that were constructed to serve government-owned irrigation schemes
for Black farmers. However, other farmers who live in proximity to this state-
owned infrastructure but outside of the irrigation schemes do not have a right
to the water. Water management planning practices implemented during the
apartheid era continue to be upheld, which disempowers small-scale farmers
in the communal areas who are not operating within the formal structures of
government irrigation schemes and creates tiers of inequity. Reopening dis-
cussion of government water rights along with improved implementation of
the NWA and NWRS would help to address these inequitable inefficiencies.

In conclusion, the critical role of legislation and water allocation regula-
tions in empowering small-scale farmers to attain equitable access to water
is irrefutable. As our research shows in the unequal communal areas of the
Sabie-Sand sub-catchment, water security for HDI communities requires in-
tegrating communal and customary governance systems with property rights
and greater legislated water access.
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NOTES

1 Inthe 1956 National Water Act, private water was defined as “water which rises or
falls naturally on any land or naturally drains or is led on to one or more pieces of land
which are the subject of separate original grants, but is not capable of common use for
irrigation purposes” (RSA, 1956).

2 Section 25 of the 1996 South African Constitution deals with the property clause as
regards deprivation, expropriation, and compensation. Water rights are considered as
property rights in this respect.

3 Aturn-around time of 90 days for water use licensing was emphasized by the president
in 2022 during a State of the Nation address. https://www.gov.za/speeches/president-
cyril-ramaphosa-2022-state-nation-address-10-feb-2022-0000

4 Irrigation water use is measured in volume per hectare equivalent, especially under
Existing Lawful Uses.
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13

Activist Citizen Science:
Building Water Justice in
South Africa

Ferrial Adam!

Introduction

This chapter builds on my doctoral research with water justice activists in the
Vaal region of South Africa (Map 6, page 242). The Vaal area, situated to the
south of Johannesburg, is a rustbelt where shrinking industrial activity since
the 1980s has left densely populated communities with significant legacies of
pollution. The history of the Vaal has its roots in apartheid, which has influ-
enced its social, political, environmental, and economic realities.

Drawing on my prior knowledge and experience as an activist, I carried
out participatory research with the Vaal Environmental Justice Alliance
(VEJA), a coalition of five environmental justice organisations focusing on
air quality and health, water quality, waste, energy, and climate change in the
Vaal area. The intention was to document the contexts of the region’s water
struggles and the processes of activist knowledge building, decision-making
and broader strategy development being used in local communities.

The chapter explores how activist citizen science (ACS) can build water
justice through processes co-created with community members, and shows
why communities need such an approach. This perspective is grounded in the
work of Paulo Freire and Aziz Choudry on activism, as well as Alan Irwin and
Melissa Leach on citizen science (CS).
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To start, the chapter briefly discusses the science of water, what informs
that science, new understandings and challenges, and how this all affects the
way water is seen and managed. I then summarize South Africa’s water re-
alities, highlighting the associated challenges of climate change, prolonged
droughts, pollution and poor infrastructure, coupled with extreme water
scarcity.

The next section overviews how water resources are being managed by
government agencies and policies in South Africa. These policies are based on
the principle of water as a basic human right, a key focus of the South African
Human Rights Commission (SAHRC). But the picture that emerges is one in
which those policies and the governance that flows from them may be failing
people on the ground. People and communities are turning to developing
local solutions to manage their water resources—namely, “water justice from
below.”

CS—depending on the type, and how it is used—can be key to building
water justice from below. I document how local people, organized through
VEJA, have built ACS, building on their prior experience with “bucket brig-
ade” methods for local monitoring of air pollution; they have seen the advan-
tage of using science to further their aims. VEJA has worked with traditional
health practitioners (THPs?) to win recognition as key users of water in the
Vaal area, using ACS to protect healers and their patients against polluted
water and supporting THPs’ access to rivers.

At the end of the chapter, I give examples of the practical application in
South Africa of the “contributory” and “collaborative” types of CS, and then
reflect on VEJA’s experiences, discussing additional examples of how ACS
can fit the needs of activists who are challenging environmental, climate, and
water injustice in South Africa.

The Science of Water

The importance of water to life has been recognised throughout history and
time. It has influenced where people live and how people live. The earliest
towns and cities were located near rivers and seas; traditional and Indigenous
healers have long identified the spiritual and physical health associated with
water. In short, an understanding of water has always been imperative for life
and local knowledge.
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The science of water, thus, is not a new science. It can be traced to
Indigenous knowledge and people’s science rooted in traditional practices
and experiences which, as shared wisdom, are centuries old. The early history
of science has shown that historically, contributions were made by ordinary
people who used science as a way of challenging the prevalent ideologies and
cultures of the societies within which they lived. But in the nineteenth cen-
tury, science was institutionalised in a way that divided scientists from other
people (Irwin, 1995; Dyson, 2006).

Science became a field of professional expertise and knowledge. It has
been used to leverage power and limit basic information that people need
about their worlds. In the environmental sphere, people at the frontline of
pollution and environmental damage have found it difficult to challenge pol-
luting industries, as science has been used to counter their arguments and
refute their claims. Science has thus been used to sustain injustices and per-
petuate power differentials.

More recently, what kinds of knowledge are needed to inform bodies of sci-
ence are being debated, alongside the power of science itself. Understandably,
this constitutes a profound challenge to the closed spaces that frame main-
stream science. Martinez-Alier et al. (2014) speak of “popular epidemiology”
which emphasizes the validity of “lay” knowledge and raises the importance
of local knowledge. Here we see the emergence of a theoretical call for re-
framing science that takes into account the cultural boundaries that shape
its perspectives and does not dismiss other ways of knowing. Making science
more accessible and including local knowledge leads to the democratisation
of science which can, in turn, lead to the empowerment of the marginalised
and those whose voices have been ignored (Irwin, 1995; Leach et al., 2005;
Munnik, 2015; Visvanathan, 2016).

Creating such a new type of relationship between scientific and other
knowledge is part of a broader movement towards the decolonisation of sci-
ence and cognitive justice. Shiv Visvanathan defines cognitive justice as “the
constitutional right of different systems of knowledge to exist as part of dia-
logue and debate” (Leach et al., 2005, p. 92). The decolonisation of science can
create respect and acknowledge contributions of both Western science know-
ledge and local and Indigenous knowledge (Visvanathan, 2016). Respecting
other forms of knowledge relieves the powerlessness felt by communities
(Martinez-Alier et al., 2014). Boaventura de Sousa Santos (2007) states that
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Fig. 13.1 Women farmers in the Vaal.

“the struggle for global social justice must be a struggle for global cognitive
justice” (de Sousa Santos, 2007, p. 53).

In this respect, those with Indigenous and local knowledge® in areas
of farming, fishing, and traditional healing have been important players in
identifying and spotlighting injustices—for example, related to corporate
control of seeds and fishing permits, access to rivers, and access to plants.
Their knowledge and experience have been used to map out the challenges
and impacts of climate change. In the context of water, a healthy relationship
between scientific knowledge and traditional or Indigenous knowledge is
desirable, especially in developing countries where technologies for predic-
tion and modelling are least developed. Sharing and exchanging information
and knowledge can foster better responsibility and care of water resources.
Farmers, for example, can enhance their skills in soil and water management,
while sharing their knowledge of micro-climates (Levidow et al.,, 2014). In
other words, these groups conduct CS as part of their expertise or profession,
and they are doing this by claiming a space that may also represent a way of
slowly reclaiming the commons—shared use of land, water, and other requi-
sites of sustainable livelihoods for all.
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The State of South Africa’s Water

Water scarcity is fast becoming one of the most serious concerns facing the
planet. It is estimated that more than one-third of the world’s population lives
in water-stressed regions, with 663 million people facing a daily struggle to
access clean and safe water. This is predicted to worsen, as suggested by the
United Nations estimations that the world will only have 60 per cent of the
water it needs by 2030 (DWA, 2012; Stewart, 2017).

South Africa, as the thirtieth driest country in the world, is not immune
to this scarcity. With an average annual rainfall of 490 mm (well below the
world average of 860 mm a year), it is estimated that less than 9 per cent of the
precipitation eventually finds its way into South Africa’s river systems. Even
then, much of it is lost to erratic runoff and high levels of evaporation (CSIR,
2010; DWA, 2012; WWE-SA, 2016).

The country’s water ecosystems are not in a healthy state. Of the 223 river
ecosystem types, 60 per cent are threatened, with 25 per cent of these critic-
ally endangered by a changing climate and human activities. Less than 15 per
cent of river ecosystems are located within protected areas, and 65 per cent of
the wetland ecosystems have been identified as threatened, while 48 per cent
are critically endangered (Department of Water and Sanitation, 2018).

To make matters worse, the little water available is being polluted and
wasted. The main factors contributing to the deterioration of water quality in
South Africa are mining, manufacturing industries, agriculture, crumbling
infrastructure, and poor wastewater treatment (CSIR, 2010). It is estimated
that 37 per cent of South Africa’s clean, potable water is lost and wasted
through poor infrastructure such as leaking pipes (News 24, 2014). As the
responsibility for supplying water lies with the local municipalities, there is a
clear problem with the management of water at a local level.

There is quite a big gap between those who do and those who don’t have
access to water. Powerful interest groups including agricultural, industrial,
and mining sectors are prioritised by government due to their contribution to
the country’s gross domestic product (GDP), as evident in the National Water
Resources Strategy 2 (NWRS2) (DWA, 2012). These powerful groups are in a
position to influence the allocation of South Africa’s scarce supply. Almost 98
per cent of the country’s fresh water is already allocated. Nearly 61 per cent
is used by the agricultural sector, while 27 per cent is for domestic and urban
use, 8 per cent for mining and energy, and 3 per cent for forestry (Department
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of Water and Sanitation, 2018; Mkhonza, 2017). Marginalised and poor rural
and urban communities experience high levels of water insecurity and many
do not have access to a reliable potable water supply.

Climate change is making water scarcity even worse (Dwortzan, 2021;
Isaacman et al., 2021). According to the World Wildlife Foundation, eight
out of nine provinces were declared disaster areas in 2016 due to the ongoing
drought. The more vulnerable and poor are hardest hit. Not only do they
lack the material means to protect themselves against the impacts of climate
change, but they also rely directly on polluted water (Cock, 2006; Munnik,
2007).

The dire state of South Africa’s water resources has resulted in a myriad
of responses—from government policies and programmes, to communities
finding local solutions, to businesses using expensive technologies.

Government’s Water Policy as a Solution?

In South Africa, water as a basic human right is enshrined in the South
African Constitution’s Bill of Rights and associated legislation.* It stipulates
that the state holds the environment and the water resources in public trust
for the people, the principle being that both are public “goods” (commons)
and should be enjoyed equally by all. National government is thus responsible
for the regulation and allocation of water, and local government is responsible
for supplying water.

South Africa has four core pieces of water legislation and policy that
govern water resources in the country: the National Water Policy (1997), the
National Water Act (1998), the Water Services Act (1998), and the National
Water Resource Strategy (CSIR, 2010). The National Water Act and the
Water Services Act together provide for the establishment of institutions for
management and distribution of water. The National Water Policy rests on
the concept of Integrated Water Resource Management (IWRM) on a catch-
ment basis, and the National Water Resource Strategy is centred around a
recognition of water as a basic human need and its critical role in equitable
socio-economic development (CSIR, 2010; Goldin, 2010; DWA, 2012). One
significant element is the incorporation of a free basic water allowance of 25
litres per person per day, although there was a government proposal to scrap
this in 2018 and it is not fully applied (OECD, 2021).
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Not surprisingly, there is a gap between water policy and its implementa-
tion. While the policies constitute an attempt to redress historical inequalities
of the past, constraints determined by racial, economic, and social structures
retain and reproduce dominant power relations. Empowering communities,
and facilitating transfer of local knowledge via CS, can help to change this.
Goldin (2010) suggests that people can learn about basic science, such as the
water cycle and the effects of patterns of water consumption on people and
the environment, empowering them to be able to make choices and be active
in decisions concerning the institutions that are set up to manage water. More
importantly, Goldin (2010) stresses that it is also important that those with
“scientific” knowledge and expertise in these areas gain knowledge about the
living conditions of the poor so that there is an exchange of different types of
knowledge, all important for good water management.

Privatisation of Water: A Response to Failing
Government

Managing the gap between water policy goals and implementation can be
an enormous task. The trend in some countries is to privatise the country’s
water, either by selling resources to an investor or by developing public-pri-
vate partnerships. While there are arguments that privatisation can result in
improvements in the efficiency and quality of service, there is ample evidence
to show that privatisation has not worked for the majority of people and is
incompatible with ensuring a human right to water, both in terms of access
and affordability. Amongst other examples, privatisation plans in Bolivia and
Tanzania were aborted (Public Citizen, 2003; Brown, 2010).

In South Africa, privatisation has taken many forms and has been met
with varying responses. As early as 1996, municipalities involved the private
sector in water and sanitation service provision, mostly through public-pri-
vate partnerships. One privately owned contract is the thirty-year deal that
was awarded to Siza Water Company for providing water and sanitation ser-
vices to the iLembe District Municipality, along the KwaZulu Natal northern
coastline (Food and Water Watch, 2015).

There is growing anger and frustration by communities that have no or
limited access to water, with an increase in protests over poor or privatised
service delivery (water, sanitation, and electricity in particular), social mar-
ginalization, and unequal access to water (Harrington, 2014). In 2014, just less
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than half of all households in South Africa obtained their water from a tap
inside their home, while a further 27 per cent had a tap on their property, and
12 per cent walked up to 200 m to get water. Approximately 6 per cent of the
population accessed piped water at a distance greater than 200 m (the target
for basic services) and around 9 per cent of the population did not have access
to piped water, relying on springs, rivers, and wetlands (WWE-SA, 2016).

Water as a Human Right

While government interventions have been important, they have not man-
aged to reduce the challenges people face regarding water as a basic human
right. The policies and institutions that have been developed are good on
paper and come with good intentions, but the implementation has been
poor. An example is the SAHRC, which is established under Chapter 9 of
the Constitution. One of the areas it covers is service delivery for housing,
water, and sanitation. On the issue of water, the SAHRC in 2018 held hearings
with various groups and stakeholders in the Vaal region on pollution in the
Vaal River, and declared that government was responsible for the pollution
and must respond urgently. In addition, in 2019 the SAHRC ordered six edu-
cation members of the executive councils to address the lack of sanitation
and water and the continued use of pit toilets at schools in the Eastern Cape,
KwaZulu-Natal, North West, Mpumalanga, Limpopo, and Free State (SABC
News, 2021).

The SAHRC has been active and has regularly tabled reports on the
state of socio-economic rights in Parliament, but these interventions are
not achieving the desired results as government has been slow to react. The
SAHRC has very little power to hold relevant government departments and
municipalities accountable.

The reality is that people on the ground have lost faith in government
bodies and institutions, and increasingly people and organisations at the lo-
cal level are creating change from below, seeing no other option.

Water Justice from Below

There is a growing global movement for water justice, as people and commun-
ities are coming together to fight for access to clean water, to end pollution
of water resources, to end privatisation, and to engage in increased efforts to
manage scarcity and find solutions to combat the impacts of climate change.
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In South Africa, for example, the civil society alliance Tshintsha Amakhaya
has embarked on a Water Justice Campaign, while organisations like the
Centre for Environmental Rights, VEJA, groundWork, Environmental
Monitoring Group, and the South African Water Caucus are but a few of the
structures and movements that are taking up the water justice fight.

Many of the measures government has taken to address water challen-
ges are not easily available to communities, most of whom do not have the
funds or knowledge to implement and sustain such measures. These include
the use of high-level technical strategies, improving water use efficiency, de-
velopment of new infrastructure, re-use and recycling, desalination, and the
removal of water hungry alien invasive plants.

But communities are finding their own innovative ways to manage water
resources. These responses can take many forms, such as simple technology
solutions, Indigenous knowledge, water use efficiency, and CS. In some cases,
local strategies offer cheaper alternatives: decentralised projects are more ef-
fective than the large-scale, centralised approaches that have dominated in
the past.

Simple technology solutions include such practices as rainwater har-
vesting as used in India, fog catching/cloud harvesting in Nepal, and wastew-
ater treatment in Cambodia (Asian Development Bank, 2006). In Bangladesh,
where there is an extreme lack of safe drinking water, rickshaw pullers are
using a pedal-powered water filter that provides clean and safe water. In India,
a group called the Bengaluru “water warriors” challenge citizens in the city to
be “water kanjoos™ using a WhatsApp group to promote water conservation
(Pinto, 2017). In some communities in South Africa, a simple mechanism
using recycled tires to collect water is being used. The tires are cut and buried
just beneath the soil where they act as a trap to collect excess water that has
trickled down, which then lies available for plants/crops to consume at a later
stage. The traps also make the soil warmer, which means that crops can grow
faster and they yield more produce.

The bottom line is that communities are using traditional knowledge
to cope with water shortages and climate change, especially in rural areas.
Traditional knowledge has been gained over time and across generations,
with communities that live close to natural resources often observing and
closely understanding the environment around them. As a result, they are
able to easily identify any changes and adapt accordingly, using CS.
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Citizen Science

The participation of the general public in the generation of new scientific
knowledge goes back a long way. What is newer is the term “citizen science,”
which is now used to describe ordinary people participating in activities that
involve science. The phrase was first used in the 1990s by Rick Bonney to
describe the volunteer birdwatchers who shared their data with the Cornell
University ornithology lab. CS activity (Irwin, 1995), which can include vari-
ous fields such as astronomy, nature conservation, nuclear science,® and en-
vironmental protection, gained traction in the 2000s and has been described
by many as the participation of the general public or volunteers in gathering
and collecting information and data over large geographic areas (Kearns et
al., 2016; Kullenberg, 2015; Buytaert et al., 2014; Cooper et al., 2007). Large
networks of citizen scientists have been established in the US, Europe, and
Australia.

The Oxford English Dictionary added CS in 2014 and defined it as “sci-
entific work undertaken by members of the general public, often in collabor-
ation with or under the direction of professional scientists and scientific in-
stitutions.” However, this definition fails to take into account the complexity
and nuances of CS. One of the more inclusive definitions is by Ceccaroni et al.
(2017): “work undertaken with citizen communities to advance science, foster
a broad scientific mentality, and/or encourage democratic engagement, which
helps society address complex modern problems” (Ceccaroni et al., 2017, as
cited in Eitzel et al., 2017, 6). This definition concurs with the view that CS
refers to ordinary people using science, whether as volunteers gathering data
or as a partnership between a community and scientists, to act on issues of
concern (Vayena & Tasioulas, 2015).

There are three general models of CS. The first model is contributory. It
involves volunteers only in data collection—for example, counting types of
trees, identifying birds or capturing rainfall data. The second model is collab-
orative. Volunteers are more widely involved in data collection and they assist
with the design of the research. In both models, the interpretation and an-
alysis are conducted by professional scientists and the contribution made by
other people is mostly towards gathering data (Goodwin, 1998). The third type
of CS is co-created, where people are involved in all aspects of the scientific
process and associated research. Although there is consensus on the poten-
tially positive impact that CS can have on the environment, it is questionable
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whether all models can empower affected communities, particularly where
people only collect data. Buytaert (2014) views CS, where community mem-
bers work with professional researchers to seek solutions for problems at
the community level, as participatory action research (PAR) and not as CS.
However, the two are not mutually exclusive. PAR is a collaborative process
that can be and often is a key component of CS. The more closely community
members are engaged with the research design and research questions, the
more opportunities arise for knowledge exchange and the more empowering
the process is for community members.

CS is not new to South Africa. Vallabh (2021) has documented over sixty
projects that utilise CS, ranging from identifying birds and plant species to
river health actions. There are also good examples in other streams of know-
ledge such as health. For example, in the late 1990s and early 2000s, activists
in the Treatment Action Campaign used CS to educate people about HIV and
AIDS, antiretrovirals, and healthy living. In this example, activists used CS
as an awareness-raising and education tool that was important to counter the
dangerous and harmful views of people in high positions of power, such as
the HIV denialism from then-president Thabo Mbeki (Cullinan, 2016).

An example of how knowledge can be used to fight environmental injus-
tice is evidenced in the work of environmental organisations such as ground-
Work and the South Durban Community Environmental Alliance (SDCEA)
who have used CS to monitor air pollution in refinery-impacted communities
around South Africa. The activists in these organisations used the “bucket
brigade” air monitoring system, in which an air quality sample is drawn into
a bucket and then taken for laboratory analysis. This form of monitoring em-
powered communities to act on air pollution themselves, building empirical
evidence to take both government and private companies to task and provid-
ing communities with a weapon to question and critique the environments
within which they live. Crucially, this simple method managed to demystify
science (Hallowes, 2014). VEJA also strategically uses science as a way to par-
ticipate in spaces such as the Water Catchment Management Forums and to
expose and challenge understatements about the levels of pollution.

Another way that CS has been used is in legal challenges, as demon-
strated by the Centre for Environmental Rights (CER)’ in response to South
Africa’s 2020 emission standards. CER analyses environmental impact as-
sessments (EIAs) for new mining or industrial developments and asks trained
activists to observe and report on their lived experiences, in order to expose
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Fig. 13.2 Spilling
sewage.

discrepancies in industries’ arguments and what scientific data they include.
This is an example of how CS can be used as a tool to enhance people’s resist-
ance in the course of environmental and water struggles.

All types of CS can be regarded as forms of knowledge production, but
it can be used to sustain the status quo or to challenge it, depending on how
that knowledge is developed. This could result in what Epstein (1996) refers to
as “the scientization of politics that simultaneously brings about a politiciza-
tion of science such that political disputes could become technical disputes,”
which could exacerbate the levels of exclusion of communities with less power
(cited in Leach & Scoones, 2007, 16). Likewise, Weiler (2011) suggests that
“areas of life are scientized and taken out of reach of participatory politics to
be handed over to experts” (Weiler, 2011, p. 211). In this respect, it could be
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argued that the first two types of CS, in which active participation by the less
powerful is not foundational, would also likely result in less action to resolve
community problems. Here, citizen scientists could believe that they are priv-
ileged to participate in a science “endeavour” and that might foster or sustain
an uncritical attitude towards how science is used and for what purposes. In
turn, this could mean that there is less critique of the systemic causes of the
environmental injustices and thus less challenging of top-down power.

CS that is only focused on collecting data for use within science models
is not likely to challenge environmental injustice. According to Leach and
Scoones (2007), defining a problem as a technical one will result in the solu-
tion being a technical and short-term one, when in fact it may require tackling
root causes and systemic issues like environmental injustice and exclusion of
marginalised communities. For example, burst pipes and overflowing man-
holes could be seen as an infrastructural issue that need technical expertise
to fix—but on its own a technical fix could be a short-term solution. A deeper
analysis could reveal a failing local government due to corruption and mal-
administration that neglects the provision of basic services to poor racialized
communities. This, then, would require more than a technical fix—it requires
a political approach as well.

Activist Citizen Science

As indicated earlier, in general there are different types of CS with varying
levels of participation in activities that use science for awareness, education,
monitoring the environment, and fun. The purpose of describing and dis-
cussing the applications and associated limitations of the options is not to
identify the “best” example of CS, but rather to show that CS can be moulded
to fit different situations and purposes. The kind of CS that is useful to grass-
roots activists dealing with injustices—which shares the general characteris-
tics of the co-created type but also adds to and expands an understanding of
what the co-created can entail—is ACS in which both critical reflection and
action are necessary, by definition.

This concept of ACS emerges from a combination of the relevant litera-
ture, analysis of the types of CS, and the development of environmental justice
activism in South Africa. The following three components are proposed as key
to formulating and using ACS: challenging and building knowledge produc-
tion, building networks and social movements, and shifting power relations.
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ACS is a knowledge tool that can be used to work for justice through
participation and conscientization. Paulo Freire (2000) not only argued that
power and knowledge are inextricably linked, but that the type of education
and the way one learns are relevant to shifting power relations. Instead of
filling people with information, they can be conscientized to analyse and be
critical of the world around them. Further, authors such as Choudry (2015)
and Irwin (1995) argue that activists and people on the ground also create
and produce skills and knowledge through their lived experiences and lo-
cal knowledge. Within these frames, ACS can therefore be defined as an ap-
proach in which activists use science as a galvanising tool to redirect power to
people and to challenge injustice.

ACS can be the nexus that brings together the science, the lived experi-
ences of activists and communities, and an understanding of the power re-
lations and politics at play. Leonard and Lidskog (2021) have found that the
integration of knowledge between science experts and people’s lived experi-
ence can build an alternative expertise with the potential to increase levels of
trust and interventions between communities and industries. Irwin (1995,
p.144) convincingly argues that public education, like CS, must “include the
wider social, economic and political aspects” as people on the ground are
more interested in safety and health than the technical details. Having the
science without the ability to advocate for change may result in CS becoming
just another hobby or, as described by Leach and Scoones (2007), a case of
“responsibilised citizens who come together to articulate individual rights in
relation to public goods” (Leach & Scoones, 2007, p. 27).

Nonetheless, even all the learning and knowledge creation may not be
enough to shift power relations because the learning is done in a way that sup-
ports the status quo, or the balance of forces is strongly in favour of those with
power. Choudry’s (2014) view closely aligns to that of Freire: knowledge in
itself does not lead to empowerment. The power held by government and the
private sector could be strong enough that they can ignore activists, even if
the activists have evidence and knowledge to back up their claims. That is why
the building of collective voice and action, as carried out by social movements
and civil society networks—through an ACS approach—is a way for activists
to build counter knowledge (and thereby counter power) to government and
the private sector. ACS thus presents itself as a way to build a movement of
water warriors, who get involved in local or regional water justice issues and
understand the link between water and broader issues of social justice.
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The Vaal Environmental Justice Alliance and Activist Citizen
Science

To learn more about ACS in action, I chose the VEJA as a case study because
water conflicts in the Vaal were familiar to me from my own activism, and I
knew about VEJA’s use of science as a tool to fight their struggles. In addition,
VEJA works on water and environmental issues in poor and marginalised
communities, central to the key research question—how does CS contribute
to environmental justice?

VEJA uses detailed scientific knowledge as well as locally shared know-
ledge and observation to support participation in water governance. They
built their ACS model through their earlier experience with the bucket brig-
ades that monitored air pollution, as described above.

VEJA has built knowledge among activists to mobilise and create spaces
for engagement. I attended community meetings, discussed my research
goals with VEJA organizers, took advice from them about how to engage
with community members, and collaborated with them on related projects
during dozens of visits, meetings, workshops, and community events. I have
observed four ways that they have made use of ACS in their water struggles.
The first is that they try to give people a basic understanding of water sci-
ence and politics through workshops, training, and site visits. The second
aspect relates to participation in the catchment management forums® that
are otherwise mostly made up of farmers and industry representatives. The
third involves the practical use of data they have collected to influence policy
and debates. VEJA has used their own observations to challenge “scientific
statements” made in the catchment forum meetings, for example the claim
that ArcelorMittal Steel was a zero-effluent facility. VEJA had documented
evidence (such as photographs with the time, date, and place) and monitored
the effluent-laden water that came out of the facility over a period of several
months. The fourth aspect is mobilisation, which uses all of the above to chal-
lenge and shift power relations.

VEJA has practised ACS by using scientific information and language
to include marginalised people and to create public awareness on water pol-
lution. The key result was local communities” inclusion and recognition in
various forums and structures. This is a reflection of a shift in power which,
even if relatively minor, can be regarded as an important achievement.
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Conclusion

The challenges involved in tackling water scarcity and injustice are complex
and no one sector can simply “solve” the problem—whether it is government,
business, or civil society. However, there are many examples globally, and
in South Africa, of people taking control of their situations to make things
better. These people are playing an important role in the sustainable manage-
ment of natural resources and more specifically, water—the key to life.

It is becoming increasingly important for ordinary people, especially
in a country like South Africa, to become more active on water issues. In a
drought-prone country with deep inequalities, it is essential that water be
democratised through people’s power. The laudable right to water in the South
African Constitution can only be practically realised if people are an integral
part of managing and controlling water resources through water sovereignty.

While the plethora of proposed solutions to water challenges should not
be disregarded, there are fundamental limitations when the dominant focus
is at a technical level. Technology can only go so far. It removes all blame from
the system and those with political and economic power, and thus under-
mines community action for substantive change.

The key focus of ACS is not on how individuals can reduce their water
consumption so that industry and government can keep polluting and using
most of the resources, but rather to inspire activism within communities that
directs water resources away from industry and into the hands of the people,
to promote water justice and the health of common water systems.

Learning the basic science does not necessarily change the system of
water management, but it is increasingly being called on to provide consensus
in political disputes. Science experts are often summoned and empowered to
settle political and social disputes, such as those over polluted water or a lack
of water supply. This politics is influenced by the science, and at the same time
the science is influenced by the politics.

It is within this context and these realities that ACS has the potential to
ensure that water is seen, both conceptually and in practice, as a common
good for all. ACS not only offers a better means to increase people’s know-
ledge and skills to monitor water resources and act as a vehicle to democratise
water science, but it can also radically shift power dynamics that can lead to
systemic change.



NOTES

Part of this chapter draws from my PhD Thesis and appeared in a booklet produced
by the Rosa Luxemburg Stiftung Southern Africa, “No Easy Walk to Water,” 2021. My
fieldwork was made possible through the QES program, funded by the International
Development Research Centre and the Social Sciences and Humanities Research
Council of Canada.

THPs have been campaigning for recognition as healers. They have been marginalised
as their Indigenous methods are often disregarded by the medical establishment (See
Louw & Duvenhage, 2017).

There is another form of CS in South Africa that is not covered by the three types
mentioned in this chapter and could be linked to the result of epistemicide mentioned
here. This form of CS links to the issues of popular epidemiology and cognitive justice.
It revolves around the recognition of Indigenous and local knowledge in areas of
farming, fishing, and traditional healers, where people use community organised seed
banks in farming, monitoring of fish stocks, and recognition of plants for healing with
traditional healers.

Some of the key water laws and policies that govern water in South Africa include
the National Water Policy (1997), the National Water Act (1998), the Water Services
Act (1998) and the National Water Resource Strategy 2 (2012)—all founded on the
government’s vision to redress past inequalities and build a sustainable water future.

Kanjoos is an Urdu word that means stingy.

Greenpeace trains activists on the basics of nuclear science, enabling them to measure
radiation levels in food, water, etc. I was trained by Greenpeace and spent a week in
Fukushima with Japanese activists measuring the radiation levels in various parts of
the city.

Such as the “Deadly Air: groundWork’s section 24 challenge.” For a full list of all CER’s
litigation, visit https://cer.org.za/programmes/pollution-climate-change/litigation.

The purpose of the Catchment Management Agencies (CMAs) and catchment
management forums is to involve various stakeholders and local communities in
regional or catchment level water resource management. See https://www.citizen.org/
wp-content/uploads/migration/waterprivatizationfiascos.pdf (visited on 19 September
2020).
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14

Conflicting Perspectives in the
Global South Just Transition
Movement: A Case Study of the
Mpumalanga Coal Region in
South Africa

Andries Motau

Introduction: Coal As a Problematic Commodity in
South Africa

South Africa’s coal mining sector has had significant social, economic,
and environmental impacts on the country. Coal is the source of over 90
per cent of the nation’s electricity, roughly 30 per cent of the liquid fuel,
and approximately 70 per cent of total energy needs. Coal mining in South
Africa has been associated with negative legacies, especially in the province
of Mpumalanga, where most coalfields are located (see Map 6, page 242).
Benefits throughout coal mining regions in South Africa have not been equit-
ably distributed, and coal mining communities are characterised by high lev-
els of poverty, socio-economic inequalities, and environmental degradation.

In chapter five of the National Development Plan (South African National
Planning Commission, 2013), South Africa’s government has proposed Vision
2030, which addresses environmental sustainability and the equitable tran-
sition to a low-carbon climate-resilient economy and society. However, the
proposal does not articulate clear pathways to a Just Transition.! There has
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also been public outcry, especially from local and international civil society
organizations. These groups argue that South Africa’s coal industry must not
expand any further; rather the country must transition away from coal and
create a shared vision of a different future, and this must be accelerated.

A Just Transition in the context of a coal-dependent developing country
such as South Africa presents many inter-related challenges, both on a na-
tional and local scale. Stakeholders have different, and often conflicting, pri-
orities and perspectives on how the energy transition will impact commun-
ities, workers, the environment, and the economy. These complexities have
created difficulties in reaching a consensus on how various trade-offs can be
managed and how an inclusive and equitable transition can be achieved, from
both local and national perspectives.

Given the many differences in information access, power, and agency
(among other factors) across affected stakeholders, climate justice requires
that a wide range of information and opinion sources be shared and weighed
as part of decision processes, both formal and informal.

As in other such complex situations, participatory and multi-method
research approaches are useful to help investigate and analyse different per-
spectives, discourses, and synergies towards realising a Just Transition in the
Mpumalanga region of South Africa.

Coal plays a major role in many economies around the world, like in South
Africa, and there is a growing realisation that coal-based growth is not sus-
tainable. According to Kretschmann (2020) there is increasing disinvestment
in coal mining in many coal regions, due to consumer and investor pressure,
and as a result many entities are implementing decarbonization strategies
across their portfolios. These disinvestment decisions are influenced by the
impacts of coal at both global and local levels. These impacts include green-
house gas (GHG) emissions, which contribute to climate change. In South
Africa some of the impacts are a result of historic injustices from the apart-
heid era and inconsistent legal compliance by the coal sector. These have ex-
acerbated levels of poverty and systemic inequality, as well as corruption and
nepotism in mining-affected communities, and have reinforced the notion
that mining operations disproportionately favour mining companies and the
State (Fine & Rustomjee, 2018; Marais, 2013; McCarthy & Humphries, 2013;
Baker et al., 2014; South African Human Rights Commission, 2017; Shongwe,
2018; Mandel, 2019).
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At local levels, the impacts of coal mining include water contamination
affecting the water quality, physical and chemical land degradation, air pollu-
tion through dust fall-out and emissions of particulate matter (PM) and toxic
gases (Shongwe, 2018). Despite the negative impacts posed by coal produc-
tion and utilisation, it needs to be recognised that coal mining plays a critical
role in the mineral economy, as it contributes to energy needs, employment,
exports, local communities’ livelihoods, and gross domestic product (GDP)
(Minerals Council South Africa, 2020). According to Keles and Yilmaz (2020)
the negative repercussions overshadow the beneficial consequences of coal
mining and coal consumption. Thus, there are calls and plans for the globe to
move away from coal mining and production, with countries like Germany
setting a phase-out by 2035. There have been many charges that the current
trajectory of South Africa’s coal dependency and growth is not sustainable,
and that South Africa needs to transition to a low-carbon economy (Hallowes
& Munnik, 2019). Whilst this need is undisputed, it is equally important that
the transition be done in a just (morally justifiable) and fair manner, espe-
cially in a developing country such as South Africa (World Bank, 2018). The
Just Transition movement is gaining momentum in South Africa, with cam-
paigns such as “Life After Coal,” which involves various non-governmental
organisations, and “A Green New Eskom” (South Africa’s public electricity
company), led by the Climate Justice Coalition.

While South Africa’s National Development Plan includes mention
of a national Just Transition pathway (South African National Planning
Commission, 2019), showing recognition of the need to collectively plan to-
ward a transition, the government remains committed to coal and is driving
a political agenda to invest in coal due to its economic implications and bene-
fit. (Hallowes & Munnik, 2019). Nalule (2020) argues that though there is a
realisation in many developing countries of the need to transition, countries
such as South Africa are still conflicted, with the government having plans to
transition whilst also seeking developments in the coal sector. Montmasson-
Clair (2017) maintains that although there are good policies in place for
South Africa’s sustainability, there has been a lack of government initiative
in implementation.

This conflict of interest escalates already existing tensions between dif-
ferent stakeholders with different priorities. For example, environmental jus-
tice groups are pushing for a coal phase-out due to its negative externalities,
whilst trade unions are concerned about job losses for coal workers (Cock,
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2019). These conflicting perspectives have resulted in a lack of coordination,
and concerns about the lack of inclusivity in the Just Transition (Swilling and
Annecke, 2012; Baker and Wlokas; 2014; Bond, 2019; Cock, 2019; Reinouad,
2019). These concerns are driven by South Africa’s previous economic growth
trajectories, where only a few mining companies benefited whilst mining
communities were left worse off, as elaborated below (Fine & Rustomjee,
2018; Marais, 2013; McCarthy & Humphries, 2013; Baker et al., 2014). The
minerals-energy complex centred on coal represents a continuation of such
an economic path (Froestad et al., 2018).

Mpumalanga is one of the provinces where negatively affected mining
communities are found, especially in the Emalahleni area where the econ-
omy is mainly dependent upon coal mining. After many years of coal min-
ing in the area, civil society came together to raise concerns around mining.
According to Munnik (2019), the discourse on climate change and anti-coal
activism in Mpumalanga gained momentum in 2014 when a group of com-
munities affected by coal came together with activists and non-governmental
organizations (NGOs) in a forum called “push back coal,” the aims of which
were to coordinate and share knowledge and build resistance against coal and
put in place plans to transition away from fossil fuels. Furthermore, the push-
back forum continued to do community work on environmental and climate
justice with NGOs such as groundWork, Earthlife Africa, and the Centre for
Environmental Rights, establishing a core alliance with the “Life After Coal”
campaign, which emphasises a move from resistance against coal to a Just
Transition (Munnik, 2019).

The resistance to coal has been mostly from environmental groups, but
when it comes to the Just Transition the situation is more complex, as there
are several different actors across various levels involved with different and
sometimes conflicting priorities, perspectives, and goals. Mining commun-
ities are often not involved in debates, but rather represented by third parties
with their own agenda, whilst government policies are not consistent or well
aligned. These complexities and gaps are preventing a coordinated and inclu-
sive Just Transition approach in South Africa. An in-depth understanding
and analysis of the actors, their discourses and shifting power relations is
required to inform transformative Just Transition policy and planning.
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Local Environmental and Social Impacts of Coal
Production and Combustion

South Africa is ranked amongst the world’s top eight countries for coal pro-
duction and consumption and, due to the country’s large supply of coal and
its pressing development priorities, advocating lower coal consumption is
politically difficult (Burke & Nishitateno, 2013). Coal is South Africa’s princi-
pal source of energy for fuel and petrochemical production, and a significant
contributor to the country’s GDP and to its socio-economic development
(Mathu & Chinomona, 2013; Zhao & Alexandroft, 2019). Although coal min-
ing contributes to the economy, coal mining and combustion have significant
adverse impacts on local environments and communities, in South Africa as
in other countries across the globe.

Studies on Just Transition have tended to focus on economic impacts of
fossil fuel dependence, and this has resulted in a growing gap in literature
on Just Transition coordination, especially when it comes to actors and their
various vested interests (Cahill & Allen, 2020). In Mpumalanga province,
studies have not only focused on the economic contributions of coal mining
and production but they have also looked at the social and environmental
impacts. For instance, a study by Aneja et al. (2012) found that activities
such as surface coal mining are a source of air pollution through the blasting
and wind erosion of exposed areas, and these emissions also occur during
transportation, handling of coal at the mines, and during coal processing. A
Greenpeace (2019) investigation of a full year of TROPOMI (Tropospheric
Monitoring Instrument) satellite monitoring of nitrogen dioxide emissions
and other scientific datasets declared the coal-fired power plant and indus-
trial cluster in Mpumalanga to be the world’s worst hotspot for nitrogen di-
oxide (NO,) and sulphur dioxide (SO,) emissions, and the area overall ranks
fourth for NO, and third for SO, emissions in the world (Greenpeace, 2019).
These toxic pollutants can result in increased risk of respiratory infections,
increased risk of stroke, and increased risk of death from diabetes. Due to the
high levels of gaseous pollutants, the Emalahleni area was declared a Priority
Area, in terms of section 18(1) of the South African National Environmental
Management: Air Quality Act, 2004 (Act No. 39 of 2004) (Department of
Environmental Affairs, 2018; Gray, 2019).

Studies have also investigated impacts of coal mining and production
on water pollution; it was found that there are severe strains on the quality
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of water in Mpumalanga as a result of coal mining, due largely to acid mine
drainage which has contaminated and disturbed vast amounts of land, de-
stroyed wetlands, rerouted streams, and contaminated ground and surface
water (Geldenhuis & Bell, 1998; McCarthy, 2011; Nzimande & Chauke, 2012;
Mbhlongo et al., 2018; Gupta & Nikhil, 2016; Kholod et al., 2020).

Research has also been conducted on the negative social impacts of coal
mining in local communities (Munnik, 2019). Coal mining communities are
often faced with detrimental effects that include damage to homes due to
blasting, damage to roads and infrastructure due to large vehicles, forced
and unplanned removals, and negative impacts on health and well-being
(Centre for Environmental Rights, 2016). Coal mining has also had negative
impacts on crop and livestock farming in Mpumalanga, and these negative
impacts have contributed to rising tension and conflicts within communities
between farmers and miners, resulting in activism, protests, and litigation
(Shongwe, 2018).

From the different arguments about the environmental, social, and eco-
nomic impacts of coal mining and production, it is still unclear how social
justice and environmental sustainability can be balanced in achieving a Just
Transition in Mpumalanga, or in South Africa overall. The reality is that the
issues of social justice and environmental sustainability are extremely com-
plex when translated into practice, as there are many trade-offs that must be
considered and mediated (Ciplet & Harrison, 2020; Culwick & Patel, 2020).
An understanding of the complexity of issues of social justice and environ-
mental sustainability requires consideration of how justice and sustainability
interact at different temporal, social, and spatial scales, as these issues are
both conceptual and practical (Fatti et al., 2021). Also involved in each par-
ticular context are social trust, institutional structures for mediating conflicts
and deciding benefit-sharing, and the overall governance system in which
power and agency are distributed and exercised.

Coal Mining and Global Climate Change

Like other fossil fuels, mining and utilisation of coal give rise to the GHG
emissions responsible for global warming. According to Pandey et al. (2018),
coal mining activities are responsible for direct emissions of GHGs such as
methane and carbon dioxide (CO,), as well as indirect emissions through
the consumption of fossil-fuel derived electricity and other materials. Coal
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mining also emits increased GHGs through spontaneous combustion (Carras
etal., 2009; Mohalik et al., 2016), which can occur when coal is stored in bulk.
Coal-fired power plants are the largest emitters of GHGs in the coal-to-power
value chain in South Africa.

According to Strambo et al. (2019), 50 per cent of South Africa’s GHG
emissions are accounted for by public electricity utility Eskom and chemical
firm Sasol, and they are responsible for 85 per cent of the coal used in the
local market by volume. This has resulted in South Africa’s being ranked the
world’s fourteenth-largest emitter of GHGs (Climate Transparency, 2020).
Emissions remain high even as areas of South Africa such as the Highveld
plateau, which includes part of Mpumalanga, are warming at double the
global rate (groundWork, 2018). Changing climatic conditions resulted in
one of the worst historic droughts in the Highveld in 2015/16 that withered
the maize crop and sent prices spiralling; this affected poor people negatively
due to a reduction in the availability and quality of food (groundWork, 2018).

Seen through justice and environmental sustainability lenses, such issues
as pollution and food security drive marginalisation and inequalities within
communities. Decades after the end of apartheid, areas such as the Highveld
are still characterised by prolonged inequalities and environmental degrad-
ation, despite being resource rich. Davis (2010) argues that climate injustice
derives from both the causes and effects of climate change; those who are
likely to be most adversely affected have not only contributed the least to
and benefited the least from the development and consumption of resources
that have caused climate change, but have also had limited influence over
decisions that affect future impacts. Thus, increased agency for marginalized
people must be part of the Just Transition agenda.

Just Transition: Drivers and Barriers

The concept of a Just Transition emphasises the need to phase out industries
that pose harms for workers, community health, and the planet, whilst at the
same time creating opportunities and pathways for workers to transition to
other jobs (Smith, 2017; Climate Justice Alliance, 2018). An analysis of the lit-
erature indicates that research on the Just Transition has been mainly focused
on developed countries rather than the Global South. Furthermore, much
existing research emphasises the economy rather than the above priorities
(harm for workers, community health, and the planet) and tensions between
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different actors (Snell, 2018; Cock, 2016). According to Smith (2017), the global
definition of the Just Transition has changed from a focus on shifting coal and
other fossil fuel workers to “green jobs,” to embracing broader issues across
economic, social, and environmental dimensions of sustainability. According
to Cock (2016), transitioning to green jobs is a more moderate version of
shifting to a low-carbon economy as this involves a shallow, reformist trans-
formation focused narrowly on building a new energy regime with “green”
jobs, new technology, social protection, and consultation. Cock (2016) argues
that a Just Transition approach of this nature is somewhat defensive as it is
often manipulated to act as if it is representing and protecting the interests of
the most vulnerable. Ward (2018) holds that a Just Transitions discourse has
progressed beyond the jobs-versus-environment argument. Through inter-
action with the environmental justice and climate justice movements, a Just
Transition has evolved as a broad framing that supports an expanded scale
of reflections across economic, social, and environmental aspects of sustain-
ability (Ward, 2018).

Whatever the evolution and different understandings of the term, Just
Transition remains a challenge in South Africa, and this is because the cur-
rent political economic systems that are in place in South Africa need to
change for South Africa to have a transformative Just Transition. Ward (2018)
argues that the approaches to South Africa’s sustainability, especially looking
at the green economy accord signed at the South African National Parliament
in 2011, have not been explicit about a Just Transition but have referred to
it only in a passive and minimalist sense. This poses a threat in achieving a
transformative Just Transition if it is expected to occur within a capitalist
economy that has been enabled by current policies and unjust political sys-
tems, both old and new (Ward, 2018). Avelino and Wittmayer (2016) argue
that transformative approaches are key to sustainability transitions; however,
transformation cannot be perceived from a single perspective, as there are
often shifts in power from different actors and sectors who play crucial roles
in transition debates. Montmasson-Clair (2017) holds that although there
are multiple plans and strategies in place for a transition to development
that is sustainable in South Africa, there are great challenges from a policy
and institutional perspective, and this is due to the inconsistencies and the
misalignments in strategies and plans. Efforts to achieve transformations
towards sustainability will always be contested due to the highly political na-
ture of transformations, which can result in different actors being affected in
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different ways with both gains and losses (Meadowcroft, 2011, van den Bergh
etal., 2011).

A major barrier to achieving a Just Transition in line with South Africa’s
sustainability principles is the large number of actors with diverse and
sometimes competing priorities, and the tensions between ecological and
socio-economic imperatives. There are often competing social and ecological
concerns in a Just Transition; for instance, social adjustments take time while
climate change requires immediate action (Snell, 2018). This is particularly
the case in South Africa, where there is considerable conflict between en-
vironmental activists and trade unions as they have deeply held but differing
perspectives on social and ecological concerns (Snell, 2018). This conflict has
revealed fault lines within the Just Transition discourse as there are tensions
between labour and environmental movements on Just Transition priorities.

Global South Anti-Coal Campaigns

There have been mass protests and campaigns in South Africa against coal
mining and production. These campaigns have been catalysed by global calls
about the changing climate, pollution from coal mining, threats to water
security, and human rights (Baker et al., 2014, Shongwe, 2018). Some of
the more prominent campaigns are “Life After Coal,” which is a joint cam-
paign by Earthlife Africa Johannesburg, groundWork, and the Centre for
Environmental Rights. This campaign aims to discourage the development
of new coal-fired power stations and coal mines and support the reduction of
emissions from existing coal infrastructure while encouraging a coal phase-
out in response to both climate change and South Africa’s previous exploitive
trajectories of economic growth (Munnik, 2019).

“Life After Coal,” along with eight civil society organizations, chal-
lenged the authorization of a proposed coal mine in the Mabola Protected
Environment, a strategic water source area near Wakkerstroom in Mpumalanga
Province. The opposition was considered successful, because the consti-
tutional court ruled in favour of the civil society organisations (Life After
Coal, 2019). Another climate justice campaign that has gained prominence
is in Somkhele, Kwazulu-Natal, which aims to unify opposition to the Fuleni
Coal Mine on the border of the iMfolozi Wilderness area. It is led by the civil
society organizations Global Environmental Trust (GET) and the Mfolozi
Environmental Justice Organisation (MCEJO).
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Bond (2019) argues that environmental groups in South Africa are still
not yet as militant and effective as in other places, comparing South African
movements with Germany’s Ende Gelinde annual movement. Ende Geldnde
is an anti-nuclear and anti-coal movement that has been in existence since
2015, organizing non-violent direct-action protests against lignite and coal
mining and coal-fired plants in Germany. According to Bond (2019), despite
local opposition to fossil fuels’ environmental impacts in several places, and
the emergence of anti-coal activist networks, South Africa’s climate justice
groups remained fragmented and unable to focus on broad climate justice pri-
orities: the need for ecologically constructive employment via Just Transition
programs spanning gender, race, geographic, and intergenerational equity.

Some South African movements oppose the short-term impacts of coal
mining and production, which include local and direct environmental im-
pacts related to mine pollution, and community health and well-being, while
others focus on the long-term impacts of coal such as GHG emissions and
global warming, which also affect the quality of life and livelihoods of local
communities while including equity-based critiques of the economic systems
that cause climate change. This broader understanding of climate justice cre-
ates the possibility of linking labour unions, women’s movements, environ-
mentalists, low-income community activists, and youth climate movements
in unified or networked decarbonization campaigns.

Activist researchers can assist this broadening of perspectives by work-
ing with local organizations to document and share the nuanced information
that emerges from engaged participatory research with organisations such as
groundWork, including their involvement with smaller organisations such
as the Vukani Environmental Justice Movement in Action (VEM, Vukani
Environmental Movement, for short), one of the grassroots movements in
Emalahleni, which to date have proven to be the most successful push-back
measures on coal.

My doctoral research on climate justice in South Africa’s coal industry
involves collaboration with groundWork and the VEM, guided by a partici-
patory action research approach. Debates and planning for a Just Transition
have presented many viewpoints from different stakeholders, and some of
these stakeholder voices, especially those of the most marginalized, tend to
be lost or ignored. Participatory research creates opportunities to engage and
reflect the arguments of all active stakeholders within the Just Transition
debates, even those not regarded as influential actors. For example, VEM
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is a community-led climate-justice movement that advocates against coal’s
impacts, especially on community health, pollution, worker safety, racial
and gender equity. VEM as a grassroots organisation plays a critical role
in obtaining and sharing needed information that can inform community
members and also influence planning decisions for a better Just Transition
at the grassroots and local level. If grassroots movements such as VEM are
disregarded because they are not seen as having much influence, unlike more
established union-linked movements such as groundWork, this can result in
their messaging not making it all the way to be included in decision-making
processes, which is a real loss for climate justice.

Participatory research highlights issues of local concern regarding
coal-mining impacts, and identifies how grassroots organisations such as
VEM can partner better with other established organisations in influencing
democratic decision-making. A Just Transition involves negotiating many
contested perspectives, and in the context of Mpumalanga participatory
research plays a critical role in understanding and influencing the ever-
changing landscape, debates, and power dynamics.

Conclusion

Coal mining and production have had significant impacts in South Africa
and many of these are still playing out, as South Africa remains a country
highly reliant on coal. The challenges to a Just Transition in South Africa are
multi-faceted, with the main barrier being how to interpret and implement
the country’s sustainability principles; there are a large number of actors with
diverse and sometimes competing priorities, so tensions emerge between eco-
logical and socio-economic imperatives. Thus, coordination of a transition or
phase-out of coal in South Africa has been hampered by the presence of these
diverse viewpoints. To achieve consensus on how to move ahead and create
a transformative economy, and to build institutions that allow this, many
differing perspectives need to be understood, even when most stakeholders
agree that a new and different trajectory is needed in contrast to previous
environmentally damaging and socially exploitative systems.

Civil society remains key in pressing for any sort of Just Transition, and
this can be seen from civil society organizations’ involvement in opposing coal
mining and utilization. The organisation groundWork has been at the fore-
front and has built strong credibility with labour unions, including miners’
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unions. Through groundWork’s growing involvement with other organisa-
tions, it is evident that the narrative about a Just Transition has moved far be-
yond the “jobs versus environmental protection” debate to include how those
who previously have been marginalised can begin to benefit economically.
The slow progress in policy development and implementation, and the South
African government’s lack of efforts to fast-track decisions on green-move-
ment initiatives, have been a great challenge that has held back some of the
victories of civil society in the fight against human rights violations. Civil
society activism on Just Transition issues should be seen as a starting point
in conversations with key stakeholders who are moving South African pol-
itics on this pressing issue. A transformative and progressive Just Transition
is needed, and can be achieved; its success relies on communication among
many stakeholders within frameworks that fairly weigh the priorities of the

environment, the people, and the economy.

NOTE

1 Just Transition means a framework of social processes, interventions and practices to
secure workers’ rights and livelihoods, and place-based community agency and power,
in shifting from extractive to sustainable, regenerative economies.
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15

Saving Our “Common Home”:
A Critical Analysis of the “For
Our Common Home” Campaign
in Alberta

Chrislain Eric Kenfack

Introduction

The recent years have witnessed a fast-growing wave of social collaborative
mobilizations, demands for a more aggressive fight against climate change,
for climate justice, and for a Just Transition to a post-carbon society around
the world. This chapter is a case analysis of one of these collaborative and
solidarity struggles, the “For Our Common Home” campaign in Edmonton,
Alberta. Led by Development and Peace—Caritas, the official international
development organization of the Catholic Church in Canada, the “For Our
Common Home” campaign is a multi-year, faith-inspired, climate-justice
campaign aimed at pushing Canadian companies operating in the Amazon
to be more environmentally responsible in their activities and to respect the
voices of local Indigenous environmental activists. With a third of Canadians
(about 12.8 million) citing Catholicism as their religion, and with church-
es’ considerable social influence worldwide, their role in motivating climate
action and cultural transformation is receiving attention (Miiller & Ozyiirek,
2021; Jenkins et al., 2018). Moreover, as Jenkins et al. note (pp. 85, 101),
“Responses to climate change by Indigenous people challenge the categories
of religion and of climate change in ways that illuminate reflexive stresses
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between the two cultural concepts.... (R)adically new religious formations
and imaginations may be under development in the many cultural spaces of
climate change.”

I explored this broad issue by means of the following question: How can
a faith-inspired movement like Development and Peace—Caritas Canada,
through a religious environmental campaign involving Indigenous commun-
ities in Canada and Brazil, participate in the development of social cohesion
and the advancement of social justice?

As Pope Francis stated in his 2015 encyclical Laudato Si’, though it is
true that the Amazon region is facing an ecological disaster, it also has to
be made clear that “a true ecological approach always becomes a social ap-
proach; it must integrate questions of justice in debates on the environment,
so as to hear both the cry of the earth and the cry of the poor” (Pope Francis,
2015). The endemic persecution of environmental activists in the Amazon
makes it almost impossible to raise up that combined voice of the earth and
of the poor. It is therefore in a solidarity effort for an environmentalism “that
is concerned for the biome but [does not ignore] the Amazonian peoples”
(Instrumentum Laboris, quoted in Pope Francis, 2020, p. 7), that the “For Our
Common Home” campaign was developed to support environmental strug-
gles in the Amazon with a focus, among others, on advocating for Canadian
mining companies operating in the Amazon region to take their environ-
mental responsibilities seriously and be held accountable and liable for their
environmentally destructive activities.

After describing the campaign’s context and its supporters, methods and
goals, along with my research methodology, I explore the implications of this
form of Catholic climate action.

Care for Our Common Home: When Indigenous and
Christian Environmental Demands Meet

The key demands of the care “For Our Common Home” campaign fall with-
in the scope of the ecological teachings of Pope Francis, developed in his
encyclical letter Laudato Si’, namely his call for integral ecology, ecological
conversion, and the culture of care. In Pope Francis’ words, “it cannot be em-
phasized enough how everything is interconnected. Time and space are not
independent of one another, and not even atoms or subatomic particles can
be considered in isolation. Just as the different aspects of the planet—physical,
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chemical and biological—are interrelated, so too living species are part of a
network which we will never fully explore and understand. A good part of
our genetic code is shared by many living beings. It follows that the frag-
mentation of knowledge and the isolation of bits of information can actually
become a form of ignorance, unless they are integrated into a broader vision
of reality (Pope Francis, 2015: Number 138). From this perspective, integral
ecology points at the nature and level of interconnectedness that exists be-
tween the living and non-living, and that defines the very essence of our com-
mon nature as fundamentally relational beings. In other words, nobody and
nothing in the order of creation can live in isolation; our very existence is
essentially relations and connections to other living and non-living things as
well as everything surrounding us. The understanding of nature as integral-
ity and interconnectedness among all its constituencies, including humans,
leads us to the need for ecological conversion: simultaneously a call and a
responsibility. It is a call for a complete paradigm shift from the way we look
at nature, and its human and non-human inhabitants, not as means and ob-
jects of profit and capital accumulation; they must instead be contemplated
as manifestations of the creator and as sisters and brothers in the order of
creation. Ecological conversion is a call to shift away from the culture and
practices of overconsumption, and the belief that humans are masters of the
earth, as patriarchal colonialist imperialism has accustomed us to, towards a
culture of care and sustainability-partnership with Mother Nature and with
other creatures. Such visions, which also recall the Indigenous concepts of
Rematriation, interconnectedness, and stewardship, support my analysis in
this chapter.

It should be noted that the visionary calls of Pope Francis are not unique
among world religious leaders. In fact, on November 10, 2016, on the eve of the
global climate change conference called COP (Conference of the Parties) 22,
some 304 religious leaders from 58 countries issued a joint declaration on cli-
mate change. Their declaration calls world leaders to “ground their [climate]
decisions in a humble and compassionate reverence for the interconnected-
ness of all life,” and invites believers and their communities to reduce emis-
sions, divest from fossil fuels, and reinvest in low carbon solutions (Interfaith
Statement on Climate Change, 2016). This call represents a confluence with
the one made by Pope Francis in mid-June 2015 in advance of the previous
year’s climate change conference, COP 21, when both as religious authority
and head of state he issued a radical encyclical entitled Laudato Si*: On care
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of our common home, with the aim of influencing the then-forthcoming Paris
summit on building a legally binding post-Kyoto climate agreement. In his
encyclical, Pope Francis developed the concepts of integral ecology and eco-
logical conversion, which together allow for a focused analysis of the current
climate crisis from a holistic perspective. For Pope Francis, climate change
is symptomatic of socially unjust neo-liberal capitalist models that oppress
the poor and workers for the sake of profits and capital accumulation (Pope
Francis, 2015). As such, to address the resulting challenges, we should: 1) re-
spect nature, its laws and equilibrium; and 2) go beyond partisan interests to
put the well-being of current and future generations, particularly the most
vulnerable, at the centre of political preoccupations (Pope Francis, 2015; Pope
Francis, 2016).

While the Pope uses a religious vocabulary, concepts similar to what he
names as integral ecology have long been incorporated into other worldviews.
According to many Indigenous cosmologies, nature is perceived as a whole,
and Indigenous cultures are often based in worldviews that do not put hu-
mans at the centre of creation, as ultimate masters, but situate them “within
a web of life in which all entities, be they inanimate, plant, animal or natural,
possessed a spiritual dimension of their own” (Stonechild 2005, p. 2). “Species
of animals and plants are siblings or close relatives of human communities
among many Indigenous peoples and thus must be treated respectfully as
they too have rights and needs” (Kapyrka & Dockstator 2012, p. 101). Saint
Francis of Assisi, far from any anthropocentric or anthropomorphic rep-
resentation of nature, embraces such relationship views when, in his famous
Canticle of the Creatures, he praises “Brother Sun,” “Sister Moon and the
stars,” “Brother Wind,” “Sister Water,” “Brother Fire,” “Sister Mother Earth,”
“and Sister Bodily Death” (Saint Francis quoted in Gatlif, 2012).

The two sets of visions above (Christian and Indigenous) stress a con-
ception that goes beyond the normative Western understanding of nature
as an externality, or a “commodity to be exploited or owned,” to include a
spiritual relationship (Richardson, 2008; Cardinal, 2001; Verney, 2004) and
an inalienable dimension of mutual respect (Steinhauer, 2002; Alfred, 2010;
Kovach, 2013). The holistic, spiritual, and reciprocal respect dimensions are
key to Indigenous worldviews and therefore, from Indigenous perspectives,
defending nature is not simply a matter of protecting an externality, but it is
a matter of defending an identity, maintaining relationships, and protecting
survival.
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From a non-Indigenous perspective, religious ecological conversion is
not about adapting production and consumption patterns (within the ex-
isting neo-liberal capitalist system) through multiple market mechanisms,
techno-fixes, and patches, but rather ecological conversion involves a system-
atic and systemic change, in order to adopt models that respect nature, work-
ers, and the specificities of affected populations (Kenfack, 2018). In short,
“what is required is an act of re-orientation away from unsustainable practi-
ces. This act is part of a larger process that can be named ‘essential recovery,
which needs to occur both on the level of worldview and in terms of bringing
forward past sustainable practices” (Hrynkow, 2014, p. 119). This environ-
mental model can only become possible if societies and individuals learn to
live according to sustainable modes of resource use, consumption, and care
through acts of transformative learning—so transformative that it will lead
to changes in our worldviews, to make them more holistic (O’Sullivan; 1999;
Goodman, 2002; Hrynkow, 2014; Hrynkow & Creamer, 2015) and accelerate
the ecological transition based on ideas and projects of essential recovery and
ecological Rematriation. In fact, “the Indigenous concept of Rematriation re-
fers to reclaiming of ancestral remains, spirituality, culture, knowledge and
resources.... It simply means back to Mother Earth, a return to our origins,
to life and co-creation, rather than Patriarchal destruction and colonization”
(Muthien, 2021, Rematriation section). As such, Rematriation mostly appears
as a counter-narrative, countermovement, and an alternate sustainability life-
style. From such a perspective, and applying this concept to the specific case of
ecological crisis, I understand Rematriation as an Indigenous reaction to the
current dominant colonial, paternalistic, and capitalist-inspired view that has
turned nature into fragmented simple commodities. Beside that oppositional
stand, ecological remediation puts forward a feminist-based view that claims
a humble return to Mother Nature, understood as an inexhaustible network
of relations among human and non-human as well as living and non-living
beings, in a continuity that involves past, present, and future generations from
a horizontal perspective, and the divine from a vertical perspective. In fact,
the return to the ancestral teaching and approaches of Indigenous people of-
fers the possibility of learning from those who, around the world, have always
and continue to be uncontestable stewards of nature. As Pope Francis, taking
the example of Indigenous people of the Amazon, states:
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If the care of people and the care of ecosystems are inseparable, this
becomes especially important in places where “the forest is not a re-
source to be exploited; it is a being, or various beings, with which we
have to relate”.... The wisdom of the original peoples of the Amazon
region “inspires care and respect for creation, with a clear conscious-
ness of its limits, and prohibits its abuse. To abuse nature is to abuse
our ancestors, our brothers and sisters, creation and the Creator, and
to mortgage the future”.... When the indigenous peoples “remain on
their land, they themselves care for it best,” ... provided that they do
not let themselves be taken in by the siren songs and the self-serving
proposals of power groups. The harm done to nature affects those
peoples in a very direct and verifiable way, since, in their words, “we
are water, air, earth and life of the environment created by God. For
this reason, we demand an end to the mistreatment and destruction
of Mother Earth. The land has blood, and it is bleeding; the multina-
tionals have cut the veins of our Mother Earth” (Pope Francis, 2020,
p. 42).

Sustainability can be fostered through acts of essential recovery in which
past practices are re-contextualized to meet present challenges. In this scen-
ario, historically sustainable ways of life can be rediscovered, not simply to
clone or appropriate past practices, but rather as a renewing ressourcement, a
return to the sources, in the spirit of Vatican II (O’Malley, 2008). With regard
to the importance of ressourcement in the Christian tradition, it should be
emphasized that, a few years after his election, Pope John XXIII launched the
idea of the second Vatican Council with a statement that became emblematic
in the history of the Roman Catholic Church. In the conservative-dominated
context of the bi-millenary institution, he called Catholics to “throw open the
windows of the church and let the fresh air of the spirit blow through.” These
words of the pope gave a new strength and breadth to the progressive wing of
the Church that was already and is still divided into two movements: the par-
tisans of aggiornamento, and the partisans of ressourcement. Aggiornamento
refers to the radical progressive movement demanding a complete adjust-
ment, adaptation, and accommodation of the Church to the standards and
demands of the modern world. The disciples of ressourcement, on the other
hand, endorse a more balanced position: ressourcement implies “a return to
the authoritative sources of Christian faith, for the purpose of rediscovering
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their truth and meaning in order to meet the critical challenges of our time”
(Echeverria, 2014, p. 1). In other words, ressourcement demands a creative
and fruitful dialogue between the past, the present, and the future. In my use
of this concept, I insist on the interconnectedness it implies among various
epochs and the importance it gives to the past as an inspirational source for
current human-nature-divine relations. Thus, an ecological conversion that
is based on a return to the “authoritative sources of Christian faith” implies a
renewing ressourcement, or rather a continuous reliance on the biblical, trad-
itional, and hierarchical sources of the Church that all advocate respect for
nature, or, better said, a genuine spiritual environmentalism. In this regard,
our shared humanity with its common survival needs and its shared environ-
mental concern, in the sense of care for life-sustaining ecosystems, can be-
come potential sources of wisdom for living out proper human-earth-divine
relationships (Hrynkow, 2016a), as opposed to something to be discarded in
favour of narrowly understood manifestations of progress and development.
In line with the eco-ethical imperatives laid out in Pope Francis’s Laudato
Si’, this energizing movement is about rediscovering green roots that can
be cultivated to branch out in a contemporary context (Pope Francis, 2015;
Hrynkow, 2016b). Such a transition to ecological sustainability could gain
inspiration from and respond to an Indigenous holistic worldview and trad-
itional knowledges, as “Indigenous peoples interpret and react to the impacts
of climate change in creative ways, drawing on traditional knowledge and
other technologies to find solutions which may help society at large to cope
with impending changes” (United Nations Permanent Forum on Indigenous
Issues, 2008, p. 2; see also Kuhn and Duerden, 1996; McGregor, 2004). It is
also inspired by Pope Francis’s integral ecology, motivating an ecological
conversion and the achievement of adaptive and resilient eco-ethical living.
The rediscovery of the interconnectedness of all living and non-living
beings and the return to the sources through acts of Rematriation are aimed
at bringing humanity to develop a deeper sense of ecological conversion
based on responsible stewardship (Kenfack, 2020). The call for responsible
stewardship is an invitation to a radical shift in the way we view nature and
our relationship with nature. Nature, from this perspective, is not just a pro-
vider of goods and services, and we are not “masters of creation”; we are part
of nature and, at the same time guardians (not owners) of nature, because
the whole creation belongs to a supreme and transcendent entity called God,
Great Spirit, Great Mystery, the Great One, the Mighty Spirit, the Divine, the
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SPRITUAL LIFESTYLE
DIMENSION DIMENSION

Undergo our Lead by Example

Ecological Conversion Shrink our Footprint

Internal Transformation

Fig. 15.1 Diagram from Laudato Si’ Movement’s online training webinar for Catholic climate
activists, explaining the steps involved to “turn Laudato Si’ into action and tackle the climate
crisis.” Source: Laudato Si’ Movement, 2021. https://drive.google.com/file/d/1ep7tIWtf1KR5s
uvoicv3P7e4A6M0dzX6/view.

Transcendent, the One who lives above, or Creator, among others, depending
on spiritual traditions. From the Biblical perspective, we are called to have
dominion over the earth, but this does not imply the kind of dominion in-
volving majestic royal power of modern-time kings and leaders, a domina-
tion and mastery that lead to unsustainable exploitation. Dominion, from the
Biblical perspective, refers to the stewardship-dominion of the ancient Kings
of Israel who were chosen by God to serve the people and “to exercise care
and responsibility for God’s domain particularly in the interest of those who
were poor and marginalized” (Butkus, 2002, p. 1). “The steward is one who
has been given the responsibility for the management and service of some-
thing belonging to another, and his office presupposes a particular kind of
trust on the part of the owner or master” (Hall, 1994, p. 32); that is why, in
the context of human-induced unsustainable exploitation and destruction of
our common home, Pope Francis, like Indigenous communities around the
world, calls for a radical change of patterns and the adoption of those that are
more respectful of living and non-living beings. Such a conversion, following
in the footsteps of the Laudato Si’ Movement, is to be undertaken at three
important levels: the spiritual, the lifestyle, and the public sphere dimensions
(Figure 15.1).
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Briefly, the spiritual dimension that entails ecological conversion calls
for a complete mindset change, a renewed look at nature from a holistic, rela-
tional, and interconnectedness perspective. The lifestyle dimension calls for
change in our exploitation, consumption, and disposal patterns to adopt those
that are sustainable, less consumerist, less polluting, and more environment-
ally friendly. The public sphere dimension basically calls for mobilizations,
advocacy, and solidarity. For the purposes of this chapter, even though the
“For Our Common Home” campaign integrates all three dimensions, I focus
mainly on the public sphere dimension. Decentralized and participatory gov-
ernance, as increasingly advocated by climate and religious institutions, gives
more opportunities to non-sovereign actors to raise their voices, and the “For
Our Common Home” campaign aims at making the voices of the formerly
voiceless heard by decision-makers. In fact, unlike the former decision-mak-
ing approach in global climate organizations where negotiation texts were
unilaterally prepared by the United Nations Framework Convention on
Climate Change (UNFCCC) secretariat and discussed by states during COP
meetings, in the current approach the main responsibility in building climate
policies is transferred to states through institutionalization of their Intended
Nationally Determined Contributions (INDCs) (UNFCCC, 2015). In such
contexts, the international community mandates the future of climate pol-
itics and actions to states under the coordination of the COP, and only has
recourse to “naming and shaming” tactics to encourage countries to action
(Busby, 2016; Ivanova, 2016; Falkner, 2016; Morgan, 2016). In this scenar-
io, climate justice movements, Indigenous environmental defenders, and
faith-inspired environmentalists who had little to no impact in the former
political context are able to influence the conception of intra-national and
national climate policies, and the elaboration of national reduction pledg-
es. Given this new context, it is interesting to study the metamorphosis that
faith-inspired movements are going through, and the mechanisms they are
putting in place to induce decision-makers to take their views and perspec-
tives into consideration.

Deep “reflexive stresses” (Jenkins et al., 2018,p. 1), related to the meaning
of spirituality and religion, are also entangled with the many people’s growing
resistance against environmentally destructive practices, investments, and
policies, which have huge impacts on Indigenous lands, resources, and health
in Canada in general and Alberta in particular. Faith-inspired environment-
alism and the solidarity of that form of environmentalism with Indigenous
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struggles for the protection of their lands, livelihood, and the environment,
have spiritual as well as political implications. The “For Our Common Home”
campaign, as a faith-based initiative that tries to emphasize the importance
of fighting climate change, ensuring social-climate justice ideals, and build-
ing solidarity with Indigenous environmental and climate leaders, offers an
opportunity to examine these questions in detail.

Methodological Considerations

This chapter discusses the results of a participatory research approach in-
volving both direct participant observation and participation in virtual
meetings and events as part of the “For Our Common Home” campaign,
which carried on its activities despite the restrictions imposed as a conse-
quence of the global COVID-19 pandemic. I attended events held at the Saint
Thomas Aquinas French Catholic Church of Edmonton and at the Sacred
Heart Church of the First Peoples in Edmonton, which is a “unique Catholic
community of Indigenous peoples and settlers who pray together using sym-
bols, music, and ritual which are meaningful to our People and to our ...
Native and Métis culture” (Sacred Heart, 2022). Taking into consideration
the Indigenous backgrounds of the members of one of these communities,
this research was governed by the guidelines for “Research Involving First
Nations, Inuit and Metis Peoples of Canada” (University of Alberta, 2018).
Upon establishing firm connections with Indigenous communities through
my earlier involvement and work with Development and Peace—Caritas
Canada, and subsequently receiving other participants’ free prior informed
consent at the first meeting, I made sure the basic principles of ethical re-
search with Indigenous people were respected at every level and step of the
research initiative. Abiding by such principles was aimed at minimizing risks
and maximizing benefits to participants and communities. Far from being a
simple arms-length observer, I participated in the development and imple-
mentation of “For Our Common Home” campaign.

The “For Our Common Home” Campaign in Alberta

The “For Our Common Home” campaign was launched by Development
and Peace—Caritas Canada in 2020. It deals with ecological justice and
Indigenous rights issues, with a specific focus on solidarity with Indigenous
peoples in the Amazon region. The campaign, officially called “For Our
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Common Home: A Future for the Amazon, a Future for All,” is a call to
reflection, solidarity, and action with Amazonian Indigenous peoples who
are continuously battling against 1) deforestation (with new highways and
railroads opening the forests to cattle ranching and industrial agriculture,
the Amazon is losing one to three soccer fields’ worth of forest cover every
minute!); 2) resource extraction (essentially driven by insatiable consumer
demand, oil extraction and mining that are polluting the Amazon’s land, air,
and waterways); 3) life-threatening and livelihoods-threatening risks (from
megaprojects like hydroelectricity dams that are uprooting communities, and
where those who defend their territories are being threatened, criminalized,
and killed). The campaign was built around activities such as education and
training on integral ecology, ecological conversion, and calls for solidarity
with Indigenous communities fighting for the protection of their land and
of the Amazon Forest, as an expression of the culture of care by Canadian
Catholics. Education and training activities mostly took place during Sunday
celebrations during which campaigners elaborated on the meaning of those
concepts developed by Pope Francis, and on their implications for the life
of Catholic communities and believers. Stories of lives, struggles, and per-
secutions of Indigenous communities and some environmental activists in
the Amazon were presented. The culmination of this activity was the col-
lection of solidarity signatures and messages from Canadian Indigenous
and non-Indigenous people. Those signatures were initially supposed to be
handed over to two Amazonian Indigenous communities (the seringueiros of
Machadinho d’Oeste and the Mura people of Manaus) in solidarity and sup-
port of their struggles during a visit that ended up being cancelled because of
travel restrictions due to the COVID-19 pandemic. As a result, those signa-
tures were given to representatives of the two Amazonian Indigenous com-
munities, who received them with great satisfaction and gratitude on behalf
of their respective communities, during a webinar organized by Development
and Peace and entitled “From Canada, with love, to the defenders of the
Amazon,” on October 4, 2020. Other activities included advocacy, reflections,
and pledges to reduce carbon footprints through individual or community
actions to be taken as participation in the global fight for the protection of
the environment. Pledges were “invitations [to] people of all ages to commit
to at least one lifestyle change for the sake of the environment. Examples in-
clude reducing meat consumption and using public transport” (Development
and Peace, 2019a, p. 5), as acts of communities’ and individuals’ ecological
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Fields marked * are required

For our Common Home, I pledge to (check one or more boxes): *

0 Choose more plant-based meals
0 Choose eco-friendly transport and reduce my emissions
0 Consume wisely (buy less, organic or fair trade, reduce waste)
0 Reconnect with nature (gardening, hiking, walking or playing outdoors, etc.)
0 My own idea

First Name * Last Name *

Email Your age group *

| ‘ | v - Select - |

If the signatory does not have an email

address (e.g., a child), please leave the Country *
field blank

| 2 Canada |
City *

Fig. 15.2 “For Our Common Home” online pledge form. Source: Development and Peace,
2019b. “Intergenerational pledge for our common home.” Available at https://www2.devp.
org/en/campaign/forourcommonhome/pledge.

conversion. The advocacy component as initially planned was to involve
strategic meetings with local members of Parliament to invite them to con-
sider taking a specific stand on the destructive activities (mostly mining) of
Canadian corporations in the Amazon; however, in-person advocacy was
prevented by the COVID-19 pandemic situation and health restrictions.

Based on my observations, there was far more stress on expressing soli-
darity with Indigenous communities fighting in the Amazon than on taking
individual and community actions to reduce carbon footprints at the local
and parish levels in Canada. The part of the campaign that was geared toward
individual and community pledges and actions to reduce carbon footprints
at the local level seemed to be down-played and only minimally considered
as the campaign went on. Figure 15.2 shows the pledge options that individ-
uals and communities were called to select from. However, no data have been
made available to demonstrate the pledges’ trends or success rates.
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Pledges, even though not much valued during the campaign, were in
line with the ecological conversion Pope Francis called for, and the lifestyle
dimension advocated by the Laudato Si’ movement. In real life both dimen-
sions cannot be strictly separated; a real conversion always leads to lifestyle
changes. In this context, ecological conversion calls for a complete change
of mindset to see the environment and nature differently, no longer simply
as resources, but as a common home with which and in which we are all
interconnected and have the shared responsibility to care for. The lifestyle di-
mension focuses on concrete actions that could be taken to reduce our carbon
footprints and ensure the protection of our common home, both individually
and as communities of faith. As communities, no church in Edmonton or
Alberta, to the best of my knowledge, made pledges to reduce carbon foot-
prints as a result of the campaign.

Although the COVID-19 pandemic caused difficulties that forced the
campaign to put several of its activities on hold, Development and Peace
Canada continued to work with local partners in the Amazon to maintain
pressure on corporations involved in mining activities in the Amazonian re-
gion. Following Pope Francis’s statement that “the colonizing interests that
have continued to expand—Ilegally and illegally—the timber and mining
industries, and have expelled or marginalized the indigenous peoples, the
river people and those of African descent are provoking a cry that rises up
to heaven” (Pope Francis, 2020, p. 9), the official development organization
of the Catholic church of Canada continued to stand by the Indigenous com-
munities in the following terms, expressed in its letter of support prepared for
the campaign and signed by 66,447 inhabitants of Canada:

Dear seringueiros of Machadinho d’Oeste and Mura people of
Manaus,

Thank you for protecting the Amazon rainforest, your traditional
home and humanity’s common heritage.

We, the people of Canada, are pained to learn of your persecution,
dispossession and criminalisation by those who would rob your
lands, livelihoods, waters and way of life to exploit the gifts of the
Amazon for profit.
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We join you in urging your government to stop privileging corporate
interests over your rights and the integrity of the forest.

We will impel our government to hold Canadian companies to ac-
count for what they do on your lands. Keeping you in our hearts,
thoughts and prayers, we wish you more power in your fight for jus-
tice and dignity. (Development and Peace, 2019¢)

However, itisimportant to mention that Catholic environmentalism, from
a hierarchical perspective, is still quite limited in Alberta. Despite growing
concerns for the protection of the environment and for environmental justice,
there is limited engagement from the local church hierarchy. In Alberta, even
though some church groups or movements such as Development and Peace
are involved in the advancement of environmental justice, this is a move-
ment pushed from below. The “For Our Common Home” campaign did not
gather specific, strong, large-scale momentum, even though it was endorsed,
at least in principle, by the hierarchy of the Catholic Church in Edmonton
and the pastors of parishes and churches where it was implemented. But
neither the Archdiocese of Edmonton nor the parishes where the campaign
was implemented officially took any pledge, and there exists no structure to
advance environmental education or advocacy at the archdiocesan or parish
levels. This brings me to argue that, despite Pope Francis’s calls, the efforts of
Development and Peace, and the “For Our Common Home” campaign, issues
related to integral ecology and ecological conversion are still seen as periph-
eral matters by the local church in Edmonton. Obviously, the deployment
of the campaign, in a province largely dominated by a deeply rooted pet-
ro-culture, helped educate the faithful about concerns for the protection of
the environment and for environmental justice, and helped enhance the cul-
ture of care through the development of a sense of solidarity with Indigenous
environmental activists among Catholics in Alberta. However, it is important
to mention that such solidarity is still very much oriented toward the Global
South. The campaign, right from its conception, was externally oriented
rather than focusing on internal situations of environmental persecutions of
Indigenous peoples in Canada, taking responsibility for church-related en-
vironmentally harmful activities or investments, or taking a strong stand on
provincial and national situations of environmental injustice.
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B Signatures by generation
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Fig. 15.3 Age distribution of “For Our Common Home” solidarity petition signers. Source:
Presentation of solidarity signatures to Amazon Indigenous representatives on 4 October 2020.

As this campaign was being implemented, calling for solidarity with
Indigenous Peoples of the Amazon who are persecuted and even killed for
asking that their lands, environment, and livelihoods be preserved, the
Wet’suwet’en blockades and struggles to stop the Coastal GasLink pipeline
from crossing their unceded territory were intensifying amidst violent repres-
sion from the Royal Canadian Mountain Police (RCMP) in British Columbia,
here in Canada. The “For Our Common Home” campaign did not issue
any solidarity statement or action to support those Indigenous activists and
Peoples struggling locally for the protection of their unceded lands, environ-
ment, and livelihoods. Proposals from some campaigners at the Sacred Heart
Church of the First Peoples and Saint Thomas French church in Edmonton
called for such local solidarity, but those calls were not really considered.
I argue that this was an important shortcoming of the campaign because,
even though the culture of care needs to be global in scope, it needs to start
with our closest neighbors here in Canada. Truths spoken in support of en-
vironmental leaders in the Amazon apply equally to environmental leaders in
Canada. Solidarity with Indigenous Peoples abroad is great, but it should be
accompanied by solidarity with Indigenous Peoples of Canada.
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Figure 15.3 shows the distribution of the internationally oriented
Indigenous solidarity signatures collected by the campaign, at the national
level, in Canada, by age groups. From a first-level observation, it appears that
those above fifty-five years of age are more concerned than younger people
with environmental justice issues, and ready to show their solidarity with
Amazonian Indigenous communities and Peoples fighting for climate justice
and for the protection of our common home.

A deeper observation and analysis of the situation brings me to the hy-
pothesis that the dominant support from people aged fifty-five and above
may not necessarily be as a result of their higher environmental sensitivity,
but perhaps simply reflects their greater involvement (far more than younger
generations) in churches’ activities. Such a hypothesis seems plausible when
we observe other environmental and climate justice mobilizations locally,
nationally, and internationally. It would have made sense for more solidarity
signatures to be from young people, perhaps in the eighteen- to twenty-four-
age range, since social mobilizations in general, and climate justice mobiliz-
ations in particular, gather more momentum and are usually led by young
people more than older generations. The Fridays for Future movement and
the boldness of prominent, young, globally known climate-justice activists
such as Autumn Peltier, Greta Thunberg, Xiuhtezcatl Martinez, Licypriya
Kangujam, Lesein Mutunkei, Nyombi Morris, and Vanessa Nakate, among
others, speak eloquently in this regard. In the specific case of religious cli-
mate justice activism, the global youth-dominated Catholic “Laudato Si’
Generation” movement clearly demonstrates the vigour of youth involvement
through faith-inspired climate justice activism (Laudato Si’ Generation,
2019). The overall Laudato Si’ work advances the teachings of Pope Francis
through a variety of activities such as prayers and retreats, training of com-
munities and animators, advocacy for the respect of people and nature,
circles where people meet in small groups and deepen their relationship to
God, to nature, and to ways leading to individual and community ecological
conversion among others. The overall mission of the movement, based on the
environmental teachings of Pope Francis developed in his Encyclical Letter
Laudato Si’, is “to inspire and mobilize the Catholic community to care for
our common home and achieve climate and ecological justice” (Laudato Si’
Movement, n.d.). The force of such global movements, which include educa-
tion, personal commitment, faith, and solidarity, lies in their ability to link
these action steps and encourage people to begin where they can, hopefully
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expanding their engagement and learning from the situations and actions of
others in the larger movement, both far and near. From this viewpoint, “For
Our Common Home” is hopefully an initial step in a much wider and long-
er-term climate justice trajectory.

Conclusion

The implementation of the “For Our Common Home” campaign, at least in
Alberta, did demonstrate a growing consciousness for environmental issues
in general and, in particular, environmental justice concerns. Throughout my
participation in the preparation and implementation of the campaign at the
Saint Thomas of Aquinas Catholic Francophone parish and the Sacred Heart
Church of the First Peoples in Edmonton, I witnessed strong involvement and
desire to learn more from members of the two congregations. It is important
to mention that both parishes had no prior history of environmental actions,
and there are no known or self-declared climate justice/environmental ac-
tivists’ movements in either of the congregations. However, even though in
both congregations, climate justice and environmental issues in general were
not particularly familiar, their respective pastors took advantage of the cam-
paign and created a space for members of their congregations to be educated
on environmental justice issues and to engage, from a Christian perspective.
Nevertheless, the limited interest in taking personal and community pledges
to reduce their individual and collective carbon footprints, and the consider-
able level of participation in solidarity with persecuted Indigenous activists
and communities fighting for the environment in the Amazon, were indi-
cations of a belief that fighting against climate change, and climate justice,
are still largely other people’s business; there seemed to be a conviction that
the planet can be saved, but it has to be done largely through other people’s
actions, and that the expressed solidarity of communities from the Global
North is enough. There is still a deeply rooted sense that Catholics in Alberta
can continue maintaining their petro-culture, silently witnessing the perse-
cution of local Indigenous climate justice activists and communities fighting
to defend their unceded territories, environment, and livelihoods, while sup-
porting Indigenous people leading similar struggles in the Global South. It
made me wonder: How can we deepen our ecological conversion to face and
include local climate justice?
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16

Action Research for Climate
Justice: Challenging the
Carbon Market and False
Climate Solutions in
Mozambique

Natacha Bruna and Boaventura Monjane'

Introduction: From Mining Extractivism to the
Advent of the Carbon Market

The economy of Mozambique is a typical resource-based system. In general,
the country’s economic policy has focused on transforming the nation into a
recipient of Foreign Direct Investment (FDI), adopting an extraction-trans-
port-export scheme that, while resulting in high economic growth rates,
fails to improve the welfare of its population (Mosca, Abbas, & Bruna, 2016;
Castel-Branco, 2010).

Extractivism is prevalent in numerous other sectors, even beyond those
traditionally associated with extractive activities. This is seen in agriculture,
where agricultural commodities are harvested and exported with no or only
minimal processing. These extractive schemes may generate environment-
al and social costs, which cause social marginalization and poverty in rural
areas. Some studies show that rural livelihoods have been negatively affect-
ed in areas where extractive practices are carried out (Feijo, 2016; Mosca &
Selemane, 2011). Negative effects on rural livelihoods and increasing poverty
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have been particularly identified—for instance, in coal mining areas in Tete
province, in the natural gas extraction area in Inhambane, and in the cultiva-
tion of eucalyptus and rubber trees in various parts of the country.

Moreover, there are visible socio-economic costs as a result of climate
change. Mozambique is considered one of the countries that is most vulner-
able to climate change, largely because of its weak and fragile socio-economic
and human development characteristics (Brito & Holman, 2012; World Bank,
2010). In the past few years, the country has experienced severe droughts,
floods, and cyclones (Idai, in Central Mozambique, and Kenneth in the north
of the country). Thousands of hectares of crops were destroyed, including
cash crops, and the cyclones caused catastrophic health impacts, damaged
infrastructure, and shut down numerous businesses (see for example Charrua
etal, 2021; Feijo & Aiuba, 2019). In addition to the impact of extreme weather,
many regions are silently impacted by climate variability (such as changes in
rainfall patterns). This directly and negatively impacts the subsistence agri-
culture and other income-generating occupations of rural populations.

With the intention of mitigating the effects of the global environmental
crisis through the limitation and reduction of greenhouse gas (GHG) emis-
sions, the carbon market emerged from the Kyoto Protocol (UNFCCC 2008).
The carbon market consists of buying and selling carbon credits (which are
generated by the certification of carbon offsets) and this, in turn, allows buyers
to continue to pollute a certain amount, measured in tons of carbon. Carbon
is captured through different climate change mitigation actions, including
reforestation (replanting in deforested areas) or through the preservation of
environmental protection areas. After proper measurement and verification
of carbon capture in tons of carbon, the credits are sold at a market price.
The price of carbon credits on the international market fluctuated between
5 and 56 US dollars per ton between 2017 and 2022 (IHS Markit, n.d.). The
implementation of a carbon capture project aims at capturing the maximum
amount of carbon dioxide and selling the carbon credits to industrialized
countries, polluting industries, or any other company or individual looking
to offset carbon dioxide emissions.

Such mitigation and adaptation projects normally target less industrial-
ized countries with high biodiversity potential, such as Mozambique, where
about 25 per cent® of the national territory is a potentially protected area.
With the global need for adaptation and mitigation, and potential biodivers-
ity, Mozambique is a recipient of climate funds and a strategic destination
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for projects working on climate change adaptation and mitigation. However,
studies have shown that these projects have a negative impact on rural live-
lihoods and, as we will see further below, they also stimulate new forms and
dynamics of community resistance, given the overexploitation of natural re-
sources (Fairhead et al., 2012; Bruna, 2019).

In researching these issues, we used an action-research methodology in
collaboration with the communities affected by these projects—not about
them but with them. This chapter seeks to highlight a new element in the rush
for natural resources in countries like Mozambique: carbon. This new com-
modity, which is sold on international markets in the form of carbon credits,
is the result of the implementation of “green” projects aimed at conservation
and the reduction of GHG emissions.

The chapter looks at two cases. First, it analyzes the implementation of
a REDD+ (reducing emissions from deforestation and forest degradation)
project in Nhambita, Sofala province, as an example of the mainstream trad-
itional solution to climate change (Map 7). Secondly, we describe an example
of a type of climate change mitigation and adaptation initiative that does
not follow the top-down and market-driven strategies of mainstream poli-
cies. The case we describe, in Mabu, Zambézia province, is an alternative to
mainstream solutions—a joint project between community farmers and an
environmental organization named JA! (Justica Ambiental—Environmental
Justice), where they work collaboratively on sustainable small-scale agricul-
ture and livestock practices using local methods oriented towards the con-
servation of forests in the community. As these practices differ from those
envisaged in mainstream climate change adaptation and mitigation policies,
they constitute, we believe, first steps toward reducing the climate injustice
that is evident in Mozambique and other extraction-driven countries.

Action Research and the Scholar-Activist Approach

The design of this study adopted an action research and scholar-activist ap-
proach. Action research arose from the need to bridge the gap between theory
and practice. It is participatory, engaged, and committed research, as op-
posed to traditional research that is independent, non-reactive and objective.
Action research seeks to bring research and action/practice together (Engel,
2000). The scholar-activist approach involves “rigorous academic work that
aims to change the world or engaged activist research that is described by
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Fig. 16.1 Mabu farmer.

Fig. 16.2 Dona Francisca.
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detailed academic research, which is explicitly and unapologetically linked to
political projects or movements” (Borras, 2016, p. 1). In practice, engagement
with communities must be sensitive, socially friendly, and politically com-
mitted to the affected populations (Shivji, 2019, p. 15). Therefore, it consists of
conducting rigorous—but not neutral—research (Santos, 2014).

As noted, our study was carried out in collaboration with civil society
organizations and local social movements, namely JA! (https:/justica-am-
biental.org/), UNAC—Unido Nacional de Camponeses (National Peasant
Movement Organization—https://www.unac.org.mz/), and the Alternactiva
collective (Democratic Debate for Social Emancipation Platform—http://
alternactiva.co.mz/).

These organizations work directly with rural communities in Nhambita
and Mabu. JA! and UNAC (administration) were involved in the development
of the project proposal and the research objectives. During the field study in
Mabu and Nhambita, we worked in collaboration with local representatives
and members of these organizations at the community level. Additionally,
and always as a transversal factor, we focused on the inclusion of the research
participants in knowledge-building, dissemination, and production of social-
ly relevant and emancipatory content (Figures 16.1 and 16.2).

Community members from Mabu and Nhambita participated in this
research not as objects of study in the classic and traditional sense of extract-
ive research, but as active subjects. First, these communities were selected to
some extent because of the relationship previously built between the authors,
the organizations, and the individuals who participated in the study. Trust
shared among authors, the organizations, and the leaders and members of
the two communities contributed to this epistemic relationship (Monjane,
2021). This allowed the authors to ask certain questions and get more honest
answers from the individuals interviewed. Meetings with all the participants,
which may also be called focus groups, were opportunities for community
discussions about the purpose of climate change mitigation and adaptation
projects implemented in each community (Figures 16.3 and 16.4). These
community discussions had not previously taken place in Nhambita and
very few had been held in Mabu. Our workshops on climate justice were also
an opportunity for mutual learning among the participants, research part-
ners, and researchers. From these workshops emerged new understandings
of climate change, greenhouse gas emissions, carbon markets, climate jus-
tice, and other topics. The sessions also allowed us to present and check the
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Fig. 16.3 Climate justice workshop.
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preliminary results of the study, first in Nhambita and later in Lugela,’ with
members of both communities.

Exchange visits between the communities were a crucial part of this study.
Besides the researchers and partner organizations, members of the Nhambita
community visited the Mabu community. Both communities are affected by
the same phenomena (climate-related changes and crises), but they have rad-
ically different response strategies. This made possible a deep understanding
of resistance processes, and also the beginning of a cooperative relationship
between the communities. It is well known in action-research that facilitating
informal intercommunity exchange visits is essential for sharing new experi-
ences among partners (Buti, 2021).

Another important element in this research was the production of audio-
visual materials, namely a documentary film summarizing the experiences,
struggles, and life alternatives in the two communities. Besides being pro-
duced with members of both communities telling their stories as active pro-
ponents, it is also a useful popular education tool on climate justice struggles
and material for use in climate justice advocacy. This documentary will be
returned to the communities in a coming phase of our action research.

Carbon Capture and Emissions Reduction in
Nhambita (Gorongosa) and Socio-Economic
Implications

The Global Rush to Natural Resources

Due to the dynamics mentioned above, a gradual change is evident in the
plans of big multinational companies (e.g., Sasol,* which has increased its
interest in natural gas in the name of climate change mitigation) and the re-
direction of global capital to so-called green investments—renewable energy,
biofuels, forestry, and others (World Bank, 2010). This means that the rush to
natural resources has been shaped to respond to the emerging need to capture
carbon and/or reduce emissions. One of the main strategies promoted inter-
nationally and acclaimed (and funded in some cases) by organizations such as
the United Nations, the Intergovernmental Panel on Climate Change (IPCC),
the World Bank, and environmental organizations and foundations, is the
REDD+ framework. This strategy is often associated with the carbon mar-
ket through the implementation of carbon capture projects, through either
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reforestation or the (re)establishment of protected areas, so that emission re-
duction credits can be sold in the carbon market.

Mozambique already has numerous projects for climate change miti-
gation and adaptation set out in national strategies—the National Strategy
for Reducing Emissions from Deforestation and Forest Degradation,
Conservation of Forests and Increase of Carbon Reserves through Forests
(Mozambique, 2016), and the National Strategy for Adaptation and
Mitigation of Climate Change (Mozambique, 2012). From among the many
such “green” projects operating in Mozambique, this chapter focuses on the
experience of the Nhambita community, which is part of the buffer zone of
Gorongosa National Park, one of the largest protected areas in Mozambique.
A PES (payments for environmental services) project was implemented in
this area under the country’s REDD+ strategy. These new dynamics have not
only triggered an increase in the land rush in Mozambique (some studies
already confirm this; see for example Borras et al., 2011 and Bruna, 2019),
but they have also promoted a rush to areas of high biodiversity in order to
capture carbon and then sell carbon credits: the carbon rush. The Nhambita
case near Gorongosa, which was a REDD+ project implemented by the com-
pany Envirotrade, shows how this carbon rush takes shape, the implications
of these types of projects for the rural population, and the potential gains for
the implementing stakeholders (usually foreigners).

Brief Descriptions of Nhambita and the Envirotrade Project

The community of Nhambita is located in the district of Gorongosa, in the
province of Sofala. Gorongosa National Park (PNG) and its buffer zone cover
an area of approximately 10,000 km? (Mogambique, 2016). Nhambita is locat-
ed in the Pungue region and is near one of the major rivers in the area, the
Pungue River (see Map 7, page 318).

Local families live mostly from dry-land farming (dependent on rainfall
or using the low levels of the Pungue River for cultivation) on small pieces
of land (normally from 1.2 to 5 ha per household), which in Mozambique
are called machambas. These families do not use fertilizers or pesticides and
thus rely on shifting cultivation (crop rotation to allow the land to “rest” and
restore the quality of the soil, called fallow periods). Besides farming, family
members normally work in off-farm activities, such as casual, informal jobs
(in the nearest towns or villages), in forestry-based jobs (carpentry, charcoal
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selling, sale of alcoholic beverages, traditional medicine), or handicrafts,
among others.

It was in this area that the now-defunct British company Envirotrade
started a REDD+ project in 2003, named the Sofala Community Carbon
Project. According to the company, it was an operation to develop sustainable
use of the land to achieve rural development in the region. It was a for-profit
project, in which the carbon was captured from agroforestry (of native and
non-native plants), forests protected, and deforestation avoided, with the
carbon then traded on the open carbon market. The project comprised, in
addition to agroforestry, the opening of a local carpentry workshop and a
sawmill using local materials in a sustainable way, and a plant nursery for
fruit and other species. The nursery supported tree planting and employed
mostly women. In addition to the farmer-producers, the company also con-
tracted carpenters, nursery workers, extension agents, and forest rangers who
patrolled the forest against deforestation and wildfires.

According to the project’s impact assessment, about 1,510 producers
were involved in the project (Marzoli & Del Lungo, 2009) with the planting of
numerous tree species, under a seven-year payment agreement, although the
producers were supposed to protect the trees for longer than seven years. The
project basically consisted of capturing carbon by planting trees of different
species, and reducing emissions by not deforesting new areas for subsistence
agriculture for food and other benefits. Marzoli and Del Lungo (2009) state
that, between 2003 and 2008, the project made a total of USD $900,000 on
the carbon market, generated mainly through agroforestry activities. The job
of the producers was to plant the trees and provide all the necessary care
during their growth period. The number of trees planted per producer varied,
depending on the land available to each producer. In return, the producers
received decreasing annual payments (represented as the equivalent of their
labour needed to take care of the plants) according to the number of trees
planted per producer—on the condition that no new areas were cleared for
machambas. However, after fifteen years of operation in Mozambique, the
company left the country, and the producers claim that the company stopped
paying for the trees or for the investment the farmers had made. According to
a former Envirotrade producer and technician,

I received lemon, cashew and mango plants to be planted. I plant-
ed them in the machamba of my house. So, we received tokens to
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be exchanged for salary; in the first year, I got paid—it was about
300 (meticais)’; others received a lot of money. I was told the sala-
ry was based on the number of plants I received, but I did not have
enough plants. I had about a hundred of them in my backyard. It got
worse—they paid 290 meticais in the second year. In the third year,
I was paid 90 meticais. With that money, I could buy only salt. In a
meeting, they told us that the money would come, but it hasn’t come
[until now] and the project has ended. We were left with only plants.
(Interview in July 2021, farmer, former Envirotrade producer)

According to another former producer, “[if] some plants died, the company
would reduce our pay” (Interview, farmer, former Envirotrade producer, July
2021).

These statements suggest that the employment relations under the terms
of the contract were hostile to farmers to the point that failure to comply with
the provisions of the contract resulted in severe penalties enforced by the com-
pany, including the termination of the contract (Monjane, 2012). According
to a former manager of the company, the payments were supported by the
carbon price on the market. Revenues from the sales of carbon credits had
three main purposes: (1) paying the producers; (2) covering operating costs of
the project; and (3) covering costs related to the measurement and verification
of carbon credits. The measurement and verification of carbon credits were
done by third parties and not by the company itself. Meanwhile, due to the
fall in the global price of carbon and the consequent financial infeasibility of
the project, the company had to stop its operations and end the project.

Socioeconomic Implications

a) Disrupted Livelihoods and Social Reproduction Strategies

Although producers argue that planting trees has some benefits for farmers
(they provide shade and fruit and protection from strong winds), negative
socio-economic implications are evident. In addition to their debts and the
drop-off in income after the company left, the planting of trees has affected
the way the producers use the land, making them substitute agroforestry for
food crops, thus jeopardizing food availability and access, besides the con-
dition that no new areas can be cleared for other activities. Moreover, it was
observed that agroforestry absorbed available local labour, which means that
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less work was spent on the machambas. This also triggered contradictions
and conflicts among producers concerning their way of life and agricultural
production, as fallowing land was no longer allowed (due to the prohibition
on deforesting new areas). These conflicts were not managed with compen-
satory strategies or policies for the losses in access to land, constraints on
traditional agricultural practices, or labour exploitation.

Fifteen years after the beginning of the project, it ended in 2018 and left
behind unfinished work and hundreds of perplexed families. According to
former producers, the company left the region without saying goodbye to the
communities, and it failed to pay for plantation labour or ongoing care for
the trees.

Envirotrade did not leave properly. Envirotrade owes money to many
people. First, they owe the producers for three years of planting. Sec-
ond, they owe three years of salary for the work done by the nursery
workers who raised seedlings. Third, they also owe three years of sal-
ary to the men who were protecting the areas and making firebreaks.
Fourth, they owe three years of salary to the people who lived in the
individual [forest] areas designated for the carbon project. Finally,
they should indemnify the workers. (Interview in July 2021, former
technician at Envirotrade)

According to the former carbon manager and coordinator at Envirotrade,
who disagrees with the statements above, the deal ended due to the fall in
global carbon prices and the project’s resulting financial infeasibility, as car-
bon revenues funded the project. Also, the company claims to have been the
victim of an “anti-REDD+ campaign” that supposedly discredited the work
done by Envirotrade for all of those years. As mentioned earlier, the initial
plan of the Nhambita carbon project was to pay producers for seven years
after planting the trees, which the company says were advance payments, as
the producer should take responsibility for caring for and protecting the trees
for a much longer period, up to one hundred years (Kill, 2013). One hundred
years is presumably the period in which a tree reaches its maximum capacity
for carbon sequestration.

Opinions as to how effective the project was for the development of the
region are mixed in Nhambita. Some former Envirotrade producers and
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technicians regret the discontinuation of the project, especially the loss of the
monetary benefits from the annual payments they received.

Although there are no visible prospects of the company’s returning to
Nhambita, the question still remains within the community as to whether
the Envirotrade project will be resumed by the company or any other in-
terested parties.® Between uncertainty and hope, some producers continue
to protect the planted trees—although without the obligation or pay to care
for them—and, at the same time, to clear new areas for agriculture. While
Envirotrade had operations in the region, the producers were not allowed—
under the terms of the agreements—to clear new areas for other activities,
including agriculture, since Envirotrade was interested in documenting
greater amounts of vegetation and biomes for the purpose of capturing as
much carbon as possible. Households in Nhambita seem to have plenty of
fruit trees, mostly mango trees and cashew trees, planted through the project.
Some of the producers had signed numerous contracts, adopting different
methods (border strips, intercropping, yards), which was possible mainly for
producers who had greater land availability. One of the concerns raised by the
producers interviewed was that they did not know how to make effective use
of the trees, which raises another question about how aware producers were
of the objectives and specificities of the project.

According to a producer,

We were left with only the plants.... In one area some farmers were
cutting down trees in revolt, because they were not getting paid. They
even started cutting plants in the machamba. I asked why they were
cutting everything; they said [because they had] not been allowed to
do that for many years [and then we] ended up not getting paid. The
machamba is full of plants and they [say] we are going to cut them
down. (Interview in July 2021, farmer, former Envirotrade producer)

Apart from the asymmetry in information between the company and the
producers, also notable is that the company broke its promises to improve
living conditions in the communities as a result of environmental projects.
Instead, it is evident that the company created a significant level of economic
dependency within the communities, which resulted in a disruption in in-
come and living conditions shortly after the company left. Strategies promot-
ing sovereignty and independence were not created—quite the contrary.
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b) Compromised Food Sovereignty

One of the notable critiques from Nhambita carbon project researchers and
activists involved the potential risks the project implied for food security in
the region, since the hired producers (several hundred) tended to neglect
food crop cultivation in favour of tree planting and maintenance. Although
some of the trees planted provide fruit, this does not compensate for the other
kinds of produce that are no longer grown in the machambas.

This was, in fact, the understanding of a teacher from the local elemen-
tary school after observing the dynamics of the project’s implementation for
about ten years. She stated that with the project, the Nhambita community
developed a characteristic distinct from the other communities where she
taught: farmers worked fewer hours in the machambas to dedicate more time
to agroforestry.

[The farmers] lost themselves a little, since they became more in-
volved with the company and food production became their second
priority. By abandoning food production they ended up with a loss.
(Interview in July 2021, teacher from Nhambita)

It is premature, without a detailed study, to evaluate the changes that oc-
curred in Nhambita regarding the reduction in local productivity and diets.
The phenomenon that seems to have emerged with the closure of the project
is a process of re-agrarianization, shown by the readoption of agriculture as
the main household occupation.

As mentioned earlier, there are divergent opinions in the community
about the economic impacts of the project. Those reminiscing about the pro-
ject’s benefits claimed that the project helped the producers purchase certain
construction materials and consumer goods, such as cement bricks and metal
roofing for home improvements, and some appliances (such as radios and
solar panels), although few houses are built with imported materials, as ob-
served by our research team.

Among the more skeptical voices is that of the leader of the Nhambita
community, whose view was that Envirotrade simply “exploited people”
(Interview in July 2021). This community leader refused to become a produ-
cer for Envirotrade, because he considered the salary offered too low for the
hard work required to keep the trees alive and healthy. Moreover, he claimed
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that the terms of the contract benefitted only Envirotrade. The leader and his
family decided to continue farming for food. Many other families also opted
not to get involved with the project.

The experience of some women was different from that of other produ-
cers in the project. In an interview, one woman producer told us that she was
contracted to work in the Envirotrade plant nursery from 6 a.m. to 4 p.m., and
she also worked in her machamba before and after her shift; to this she also
added household social reproduction activities. When questioned about the
heavy workload burden that she carried and the low salary she received, she
stated that it was necessary for her survival and, in particular, for the health-
care and education of her children. After the company abandoned the project,
women like her—still owed back pay by the company—lost their source of
income from work in the plant nursery, and also the income from the planted
trees; they went back to relying on their machambas for subsistence.

The Emergence of the Carbon Market and Its Social
Costs: The Materialization of Climate Injustice in
Mozambique

In Mozambique, mitigation and adaptation strategies envision the imple-
mentation of various land-based projects: increasing and consolidating con-
servation areas, increasing forest plantations such as eucalyptus or pine trees,
creating biofuel monocultures (including for export), changing rural land-
use methods (e.g., adopting climate-smart agriculture techniques), among
others. Thus, some green projects involve large economic interests hiding
behind environmental projects.

Generally, households are not adequately informed about these projects
beforehand, as in the Nhambita case—and there are others, such as the Gilé
National Reserve example and the implementation of conservation REDD+
(Bruna 2021). However, there are numerous players who profit from carbon
trading, from measurement and verification companies to carbon offset pur-
chasers (who are generally the biggest global polluters). Therefore, countries
with a low ecological footprint,” as is the case in Mozambique, are encour-
aged to conserve and protect their biodiversity for the sake of fighting climate
change, while other countries and industries buy these carbon credits and
continue to industrialize, pollute, and generate wealth based on the extrac-
tion and expropriation of emissions rights and other ecological resources.
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Made up of an asymmetrical relationship in which some win and others lose
in the name of the environment, those who lose are precisely the ones who
historically polluted the least. This green extractivism is at the heart of the
materialization of climate injustice in Mozambique.

The Nhambita project and other carbon-capture environmental projects
show the fragilities and contradictions of what we consider to be top-down
climate solutions and policies (climate action from above). Although the nar-
rative of the Nhambita project proponents presented it as a plan that would
promote sustainable use of land, protect local biodiversity, and help develop
rural areas, while paying for environmental services provided by the con-
tractors, this project failed in the following ways:

a) Environmental Condescension

In addition to this project having been designed from the top down, its pro-
ponents ignored the opinions, expertise, experiences, and real interests of
the beneficiaries. Although the farmers were informed of the environmental
impacts and benefits of the project, the producers were not aware of the profit
objectives of the project. For example, they did not know that carbon is a
tradable commodity and that it could be sold on the international market, or
who it would be sold to and for how much, what it was for, etc. In other words,
there was considerable information asymmetry regarding the real financial
interests and drivers of the project: carbon capture and subsequent sale of
credits on the international market. Also, producers were not informed that
the carbon credits were ultimately used to accommodate polluting activities
in other parts of the world.

The fact that the project was designed without considering the aspira-
tions and priorities of the producers worsened the impact of the drop in pro-
ducers’” incomes from the company’s departure; producers had invested work
and land in the project to gain economic benefits from the trees, instead of
concentrating their efforts on activities that would provide long-term benefits
for them without financial dependence on the company.

Although they had been named the beneficiaries of the forest inventory,
currently the producers find themselves with areas filled with fruit trees and
other species of little economic utility. For lack of markets and processing
facilities, the fruit ends up rotting. Today’s scenario in Nhambita is the result
of policies that were inappropriate for local realities or priorities and which
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were designed through an asymmetrical top-down process to suit foreign
economic interests.

b) The Failure of REDD+ and the Carbon Market

There are no known REDD+ projects that have been successful in their ob-
jective of stopping deforestation, but they are very successful in compensat-
ing for polluting activities. Several studies have provided evidence that these
types of projects, in addition to adverse social effects, are not even effective in
achieving their environmental objectives. That is to say, the studies question
the effectiveness of such policies in mitigating and combating climate change
(Casse et al., 2019). Moreover, we should reflect on and question the basis of
policies such as REDD+ that depend on international market stimulus for
their implementation. For instance, one of the reasons for the failure of the
Envirotrade project in Mozambique, as mentioned earlier, was the fall in the
international market price of carbon. Without the sale of carbon credits, the
project became financially unviable, revealing its dependence on price vari-
ability and international market stimuli.

In the last five years, the price of carbon credits, as is the case for this type
of REDD+ project, has ranged from 5 to 36 US dollar per ton (IHS MarKkit,
n.d.). This variability poses risks for the implementation and sustainability
of REDD+ projects that depend on the sale of carbon credits. In addition to
the economic risk, this factor presents social risks, as a low carbon price can
mean even fewer benefits for households affected by the project. It can also
mean failure of the project, as happened with Envirotrade in Mozambique.
Also, there is a risk in this scheme that arises from the volatility of the ex-
change rate between the US dollar and meticais (Mozambique’s currency).
The higher the dollar’s value against the metical, the higher the income in the
local currency and the more resources available for social projects. However,
the opposite scenario poses a risk. Therefore, apart from the dependence on
carbon prices, the success of these programs is also subject to exchange rate
volatility. In other words, the livelihood of the producers involved depends on
international-market and exchange-rate dynamics and will be subject to all
the risks that this scheme entails.

Therefore, the way REDD+ was designed not only presents social risks
and rural poverty intensification risks, but also promotes a scheme that con-
tinues to damage the environment insofar as it allows polluters to continue
their polluting activities. In other words, the logic of the market in which
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REDD+ functions makes its economic component more dominant than its
environmental and social objectives.

What Alternatives? Emancipatory Actions for Climate
Change Mitigation and Adaptation in Mabu

This section aims to explore, however tentatively, alternatives to the inter-
national top-down, market-based approach to climate action. The objective
is not to deeply analyze the dynamics and implications of the alternatives,
but to contribute to a debate that highlights fairer approaches which do not
sustain existing climate injustices, but instead supply elements to support the
construction of climate justice mainstays.

To this end, we investigated the case of Mabu, a community in the dis-
trict of Lugela, Zambézia province, where the community and environmental
organization JA!® have been working together for over ten years. Over this
time they have implemented sustainable small-scale agriculture and livestock
activities based on local traditional practices and community forest conserv-
ation (forests of approximately 7,880 ha). These practices differ from main-
stream climate change mitigation and adaptation policies, and they consti-
tute, in our view, first steps towards minimizing the existing climate injustice
in countries like Mozambique.

JA! started working with the population of Mabu (divided among four
communities: Limbug¢, Nvava, Namadoi, and Nangaze) in 2009 to understand
and deal with the dynamics of illegal logging in the region and to promote
the conservation of nearby Mount Mabu and its surrounding forest, which is
considered a biodiversity hotspot.

We did the work of raising awareness, which was a job that took us a
long time, and we came to the conclusion that we needed to develop
some activities with the communities, based on various discussions
we had with them. And we tried in our discussions to find potential
opportunities and challenges in the area, and understand what they
wanted at the same time. So, we tried to create a convergence of all
of these factors. (Interview in July 2021, René Machoco, JA!, Mabu)

The activities at the time involved raising awareness of the protection and
conservation of the environment and the empowerment of communities in
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biodiversity protection and conservation. From 2009 to 2021, JA! assisted the
community with (1) environmental awareness, (2) community DUAT® regis-
trations, (3) registrations of community environmental licenses for forest and
hill protection, (4) creation of farmer and poultry farmer associations for the
purpose of developing income-generating occupations such as demonstra-
tion fields, aviaries, beehives for honey production, and others. According
to JA! and the farmers interviewed during the field research, these activities
were the result of a collaborative effort between the community and JA! (from
planning to implementation) and are continuously (re)adapted and (re)ne-
gotiated to respond to the aspirations and priorities of the community itself.

From the interviews with the members of the associations, it was evident
that the associations function as income-generators in the community and
also as a mechanism for information sharing both within each community
and among the communities. Also, they promote learning about techniques
and strategies for making local and forestry products (as mentioned by the
vice president of the Nangaze association in an interview). In every commun-
ity, there are also women’s associations, such as Associagdo de Mulheres do
Limbue, which, among other activities, focus on poultry farming:

As a single woman, I would think, how would I manage today? I
don’t have a husband, but the association helps me. By selling chick-
ens, I help my life, by selling chickens, I help my children in school.
Orif I get sick, I sell chickens and I can go to the hospital. That is how
they have helped my life. (Interview in July 2021, Filomena, farmer in
Limbue Community).

Conclusion

Although the implications of the carbon rush for rural subsistence are dif-
ferent from the implications of mining and agrarian extractivism, there are
points of convergence between the two processes. The growing demand for
land for the implementation of carbon sequestration projects, whether or not
itinvolves the eviction of producers, ruptures locals’ plans for survival (during
and after the departure of the company from the land), leaving no compensa-
tion and posing high risks for food security. Along with these impacts comes
the intensification of social inequality within the community. Our field visits
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showed us that it was the families who owned more land who planted more
trees and made more money; this allowed them to invest more in agriculture
by hiring local labour (more precisely, labour from less-favoured households
with less land, including producers whose agreements with Envirotrade were
cancelled as punishment for breaching contract clauses, mostly because they
had opened up new areas for food crops).

In the case of Nhambita, resource usurpation did not expel farmers, as
happens in cases of “traditional” mining and agrarian extractivism. However,
the encroachment involved appropriation of control and management of the
land so that the hired farmers no longer had decision-making power over the
use and benefits from their own land. We call this practice “expropriation
without expulsion.” On the other hand, this also involved the usurpation of
ecological resources, particularly the right to use biodiversity for their own
subsistence; that is, the farmers lost their right to emit carbon by allowing
carbon credit buyers to obtain it instead. This process of extracting emissions
rights, legitimated by climate change mitigation and adaptation policies, is
what we call “green extractivism” (Bruna, 2021).

Top-down climate crisis solution projects may seem appealing to rural
farmers because of the monetary promises made and the better living con-
ditions offered. However, this model has not been sustainable, as Nhambita’s
experience shows. In addition to the adverse effects of these policies,
Mozambique has been the stage for extreme climate events with devastating
impact. This shows how the countries that have contributed the least to the
environmental crisis are often those that suffer the most from its impacts, and
also those that host “false solutions” to climate change.

In Nhambita, evidence suggests that farmers seem to have joined the pro-
ject only because they would be paid for it. While the value of trees planted
in the community cannot be minimized—for example because they provide
shade, fruit, and protection from high winds and cyclones—from a broader
perspective, planted trees do not seem to be of much use to the producers.
While some choose to clear new spaces, others cut down some of the trees
planted (on a small scale), which indicates that the project will likely end up
producing the opposite effect to the one desired by the stakeholders, namely
Envirotrade, the funders and carbon offset purchasers. What really deter-
mined the acceptability of the project by the community was the structural
issue of rural unemployment and low wages in Mozambique.

336 CLIMATE JUSTICE



It is this context that emphasizes the need to deepen our notion and
concept of climate justice, envisioning policies and solutions to environ-
mental crises that are economically sustainable and socially just, and hold-
ing in mind the history of ecological footprints and the varying priorities of
countries at different levels of industrialization and economic development.
In other words, the conception and design of climate change mitigation and
adaptation policies should not stray far from the principles that guide climate
justice. The Mabu case study gives clues in this regard. Mainstream climate
change mitigation and adaptation policies are usually implemented without
the equitable participation of local actors and rural communities, and cause
adverse implications for rural livelihoods, as discussed above. Mabu’s ex-
perience is completely different insofar as there is an absence of information
asymmetry among the actors involved, greater participation and engagement
of the community in decision-making processes, and ownership of the pro-
ject by the community participants, who share and support its objectives.

The various actions developed to mitigate and adapt to climate change
in Mabu—namely agroecology, conservation of community forests, and
promotion of environmentally correct livelihood strategies—are designed
in a participatory manner and implemented according to the community’s
wishes. They are also greener than extractivist, export-oriented agriculture.
Agroecology does not cause carbon emissions and is even claimed to cool
the planet (LVC, 2007); honey production and small animal farming are also
considered environmentally friendly because they are practiced in a sustain-
able way, unlike the mass animal and meat production of industrial agricul-
ture. Related to this are the consumption habits and patterns practiced in the
community, especially regarding agricultural products, which largely involve
local produce for local consumption.

JA! and the community collaborate systematically and horizontally to
ensure that the aspirations and needs of the community are met and that
community members themselves assume leadership in planning and imple-
mentation. Aware that such initiatives are not a complete and integrated dem-
onstration of climate justice, we highlight the importance of these actions for
building climate justice in countries in the southern hemisphere.

This study is the result of action research with an academic-activist ap-
proach—an approach that is still emerging in the context of Mozambique
and that, as shown in this study, has great potential to provide information
for climate change and climate justice studies, as well as in other areas of
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Fig. 16.5 Climate justice workshop participants, July 2021, Nhambita, Gorongosa,
Mozambique.

knowledge. This study makes an important contribution by starting a rela-
tively new debate linking the field of extractivism, green extractivism, and
climate justice, oriented towards the efforts of anti-extractivism activists in
the world, especially in the Global South.

NOTES

1 This study was supported by a Queen Elizabeth Scholarship (QES—York University)
in collaboration with Observatério do Meio Rural (The Rural Observatory). Translated
from the Portuguese by Evandro Rodriquez and P.E. Perkins.

2 https://www.mta.gov.mz/conservacao/potencial-da-biodiversidade/.

3 Lugela is the capital of the District of Lugela, in the Province of Zambézia, about 30 km
away from Mabu. The workshops were held in Lugela because of the central location of
the town and better infrastructure.

Sasol Limited is an integrated energy and chemical company based in South Africa.
US$ 5.00 = 65 Meticais at the time, so 300 meticais was about 23 US dollars.

Interview 1, former producer.

NN G

The ecological footprint is a way to measure the pollution levels and GHG emissions in
every country.
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8  Justica Ambiental (also known by its acronym JA!, which means 'now! in Portuguese, is
a volunteer) is a volunteer non-governmental organization operating in Mozambique.
“JA! members see the environment as a holistic concept, and environmental justice as a
vehicle to assure equity and equality in society as a whole by means of the environment.
In support of sustainable development, we try to view the concept of equality on a
large scale, and thus value and assure the rights of future generations to a healthy and
safe environment, in the same way that we value this right for ourselves,” posted on 14
December 2021. https://justica-ambiental.org/sobre/.

9  DUAT is the Portuguese acronym for rights to use land, which is a kind of land-use
grant provided to applicants (individuals and entities).
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Youth Climate Activism:
Mobilizing for a Common
Future

Patricia Figueiredo Walker

Introduction

Historically, young people globally, especially marginalized, disenfranchised
children and youth—those who are disadvantaged, Indigenous, racialized,
immigrants, refugees, and disabled—have been largely excluded from con-
sideration as a group in global climate change mitigation and adaptation de-
cision-making processes. This is perhaps because they are below voting age,
are not seen as important consumption decision-makers, and/or are assumed
to fall under family categories in relation to food, housing, transportation,
recycling, leisure activities, and other climate mitigation and adaptation fac-
tors. The traditional climate change narrative often represents children and
young people as “victims,” because of their young age and longer lifetime
exposure to climate change impacts, rather than as capable agents of change.
However, engaging children and young people in climate change research,
policy, and practice and supporting their participation at the highest levels
of climate change decision-making is important for several reasons. Many
scholars have argued that young people’s climate change engagement is a
moral imperative—that young people have a right to be informed and con-
sulted regarding issues that will affect their future (Chawla & Heft, 2002;
Hicks & Holden, 2007; Page, 2007; Trott, 2020)—while others have argued
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that children’s engagement is necessary in preparing them to face and address
future climatic changes (Ballantyne et al., 1998; see also Ojala, 2012; Koger,
2013; Schreiner et al., 2005).

Of course, all young people carry gender, ethnic, racial, national, sexual,
ability, and other identity characteristics that are part of their relationships to
both climate change and political action. Children and youth also differ from
each other by age, maturity, physical ability, and many other factors. Rather
than understanding children and youth as a single group, our focus here is
on how age is an additional intersectional category that differentiates how
people are impacted by climate change, as well as their ability to influence
their own future.

As noted by Haynes and Tanner (2015), young people’s “capacities to in-
form decision-making processes, communicate risks to their communities
and take direct action to reduce risks” have been largely neglected to date
(p. 357). However, when properly informed, empowered, and enabled, young
people have the capacity to engage in constructive climate change action, in-
fluence adults, parents/caregivers, peers, and the public, and inform climate
change research, policy, and practice. Participatory youth-centred research
studies in the Global South and the Canadian Arctic have demonstrated the
importance of directly involving young people in climate change research
and including their voices in policy discussions, as important pathways for
enhancing their agency and adaptive capacity and facilitating their adap-
tation to climate change (Haynes & Tanner, 2015; MacDonald et al., 2015).
Youth Participatory Action Research (YPAR), and other participatory meth-
odologies, are emerging as promising ways to explore young peoples’ per-
spectives and elicit their participation in public forums on climate change.

Lawson et al. (2018, p. 204) argue that “children have unique perspec-
tives on climate change, represent an audience that is easily reached through
schools and are arguably best equipped to navigate the ideologically fraught
topic of climate change with older generations in ways that inspire action.”
They further state that “children may be able to overcome anti-reflexive ten-
dencies of adults through intergenerational learning (IGL) in the context of
climate change” (p. 205). According to Lawson et al. (2018), anti-reflexive
“forces” or “tendencies” include “individuals’ political ideologies and world-
views” and “politically driven climate change skepticism” (pp. 204-205). For
instance, “the bond between parent and child helps facilitate conversations
around uncomfortable topics” and parents, in general, tend to perceive their
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children as being more trustworthy and “ideologically neutral” sources of
climate change information (Lawson et al., 2018, p. 205). Given their effect-
iveness as climate change communicators, children and young people are
ideally suited to communicate climate-related risks to their communities and
raise awareness of these issues with government officials and other stakehold-
ers. In addition, given their situated knowledge, observations, and lived ex-
periences, children and young people are important stakeholders in climate
change processes and can offer unique perspectives and policy ideas. Thus,
supporting their engagement and developing their sense of agency can be
very important politically—as seen, for example, in the impact of the Fridays
for Future (FFF) movement.

This chapter focuses on intersectional climate justice for children and
youth, and their engagement as subjects in climate action. Focusing mainly
on Canada, we outline several ways that adults in home, school, or com-
munity settings, and young people themselves, can work to include children
and youth in climate discussions—as well as the importance and potential
of doing so.

Agency

Children and young people need agentic experiences to develop their sense of
agency and become more resilient and adaptive. Agency refers to one’s “abil-
ity to imagine and effect change” (O’Brien et al., 2018) as well as the belief
in one’s own capacity or competence. Agency enables children and young
people, especially those who are disadvantaged and marginalized, to play
active roles in shaping, improving, and preserving their communities (and
cultural identities) and advocating for equitable adaptation. Furthermore,
agency is one of the factors that contribute “to shaping patterns of public (dis)
engagement with climate change” (Bieler et al., 2017, p. 65).

Research to date suggests that environmental, climate change, and so-
cial engagement as well as the opportunity to become involved and actively
participate in climate change research and decision-making processes can
enhance young people’s agency, adaptive capacity, resilience, and adaptation
(MacDonald et al., 2015; Trott, 2019). For example, “the opportunity to be
meaningfully involved in their community, whether through research pro-
jects or community programs, is one of the many protective factors known
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to enhance circumpolar Indigenous youth resilience to a variety of stresses,
including climate change challenges” (MacDonald et al., 2015, p. 487).

Fostering Hope, Engagement, and Action

A growing body of research has examined the association between hope and
environmental engagement. Ojala (2008; 2012) found a positive association
between hope and pro-environmental behaviour. According to Ojala (2012)
“hope about a better, alternative, future could play an important part in mo-
tivating people to take action concerning global problems” (p. 626). Thus,
children and young people who experience a high degree of (constructive)
hope concerning climate change are more likely to act and seek out solutions
(Ojala, 2008; Ojala, 2012; Li & Monroe, 2019).

How climate change is presented or framed may influence the response
and engagement of children and youth with climate change. For example,
“framing of climate change as an impending environmental disaster may
contribute to a sense of despair and feelings of helplessness, which can lead to
disillusion, apathy, and inactivity, or a perceived lack of potential to influence
sustainability outcomes” (Hayes et al., 2018, p. 2). In addition, as Ojala (2012)
points out, “education about global issues sometimes increases” pessimism
(p. 626). Therefore, climate change education should go beyond enhancing
scientific literacy to foster hope and facilitate action.

Research suggests that scientific literacy alone is insufficient to spur and
sustain young people’s political engagement and action on climate change
(Trott, 2020; Hargis & McKenzie, 2021). As Groulx et al. (2017) explain,
“rigorous science is an integral part of defining and promoting action in the
face of climate change, but so are legitimate opportunities for citizens to en-
gage with the climate change discourse, define local priorities, and meaning-
fully influence decisions” (p. 69). Thus, experiential opportunities for chil-
dren and youth to become directly involved and engaged with local climate
issues can foster meaningful action on climate-related public policies as well
as personal decisions.

Additionally, engagement is thought to contribute to one’s mental health
and can be used as a strategy to address climate anxiety—an ever-growing
problem among children and youth (Cunsolo Willox & Ellis, 2013; Ojala,
2018; Clayton, 2020; Wray, 2022). Trott (2020) argues that “children’s con-
structive engagement enables [them] to envision alternatives and to believe
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they can be agents of transformative change” (p. 535). As Corner et al. (2015)
note, when young people’s “perceived self-efficacy is limited, personal en-
gagement with climate change is likely to be lower” (p. 530). In addition to
directly benefitting children and young people in the short- and long-term,
their sustained, constructive engagement is beneficial to society, as it can lead

to “societal transformation to sustainability” (Trott, 2020, p. 535).

Participatory Methods to Enhance the Agency and
Promote the Voices of Young People

Emerging research indicates that participatory research methods, like digit-
al photography (e.g., photovoice) and participatory video, are effective ways
to enhance children’s and youth’s agency, adaptive capacity, climate change
awareness, knowledge, engagement, visibility, and influence (MacDonald et
al., 2015; Trott, 2019; Trott, 2020). Participatory research projects that employ
these methodologies offer young people opportunities to be in control of the
research process and share their unique perspectives on climate change, local
problems, and solutions. In addition, they allow young people to “shape the
outcome according to their own interests, ideas, skills, and values and [...]
contribute rich, unanticipated, and meaningful understandings of [the] re-
search questions” (MacDonald et al., 2015, p. 490). This approach to research
challenges the narrative that children and young people are victims of climate
change who require the protection and assistance of adults and caregivers to
speak and make decisions on their behalf; rather, children and young people
are positioned as “negotiators who are powerful experts” (Marr & Malone,
2007 p. 4).

As Trott (2019) explains, participatory methods stand out for their po-
tential to empower young people’s agency and facilitate their constructive
climate change engagement. For example, YPAR “provides young people
with opportunities to study social problems affecting their lives and then de-
termine actions to rectify these problems” (Cammarota & Fine, 2010, p. 2).
Most importantly, “YPAR teaches young people that conditions of injustice
are produced, not natural; are designed to privilege and oppress; but are ul-
timately challengeable and thus changeable” (Cammarota & Fine, 2010, p. 2).
As such, YPAR may contribute to young people’s sense of empowerment and
agency, or belief in their capacity to affect change, thereby addressing feelings
of hopelessness and helplessness—known factors that contribute to apathy
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and disengagement. However, as Trott (2019) points out, participatory action
research (PAR)-based studies involving “children as social actors, change
agents, collaborators, or co-researchers” remain rare (p. 46).

The following sections explore participatory methods, including photo-
voice, participatory video, and citizen science, to empower young people’s
agency and facilitate their constructive climate change engagement.
Furthermore, they provide a brief overview of climate change activism in
Canada, including young Canadians’ active involvement in the fossil fuel
divestment (FFD) movement and climate change litigation in this country.

Photovoice

Photovoice, a PAR method based on feminist theory and Paulo Freire’s edu-
cational approach for critical consciousness, “is a process by which people
can identify, represent, and enhance their community through a specific
photographic technique” (Wang & Burris, 1997, p. 369). This strategy enables
children and youth to “record and vivify their community’s strengths and
concerns; promote critical dialogue and knowledge about community issues
through group discussion of photographs; and reach policy makers” (Wang,
2006, p. 147). Furthermore, photovoice is emancipatory and agentic (Derr &
Simons, 2020), as “it entrusts cameras to the hands of people to enable them
to act as recorders, and potential catalysts for change, in their own commun-
ities” (Wang & Burris, 1997, p. 369).

To date, photovoice remains underutilized as a strategy for facilitating
young people’s engagement with climate change (Trott, 2019). However, Trott
demonstrated the potential of this strategy in supporting children’s construct-
ive climate change engagement through a collaborative PAR project with
children ages ten to twelve. Science, Camera, Action! combined hands-on cli-
mate change educational activities with photovoice, integrating “transform-
ative pedagogy with arts-based and participatory methodology to empower
children’s agency through personally relevant and locally meaningful action
projects addressing climate change” (Trott, 2019, p. 58). Project participants
“acquired new knowledge about climate change and its local impacts” and
“developed stronger beliefs in their agentic capabilities, while taking tangible
steps towards the sustainable transformation of their communities” (Trott,
2019, p. 58).
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Participatory Video

As MacDonald et al. (2015) explain, “participatory video (PV) is a digital
media research method with roots in community activism and social de-
velopment that aims to shift power dynamics by having participants direct
and control the creation of a film on a topic of research and community”
(p. 488). Although youth-centred PV research examining climate change is
still uncommon, this research approach has become more popular in recent
years (Haynes & Tanner, 2015). As Kindon (2003) explains, PV offers “a fem-
inist practice of looking, which actively works to engage with and challenge
conventional relationships of power associated with the gaze in geograph-
ic research, and results in more equitable outcomes and/or transformation
for research participants” (p. 143). This makes PV appealing as a strategy for
child- and youth-centred climate change organizing.

Empirical research using PV methods with groups of young people in
the Philippines has demonstrated the potential and efficacy of this method
in increasing young people’s awareness and knowledge of local disaster and
climate-related risks and empowering them to engage with community mem-
bers and decision-makers around climate change. In addition, young people,
ages 13 to 21, were able to “document and raise awareness of disaster risk and
use screening events to mobilise and advocate for risk reduction measures in
their communities” (Haynes & Tanner, 2015, p. 357). Similarly, MacDonald
et al. (2015) examined “the potential of youth-led PV as a strategy to fos-
ter known protective factors that underpin the resilience of youth and their
capacity to adapt to various stresses, including impacts of climate change”
(p. 486). This research, which focused on Inuit youth in Labrador, Canada,
showed “that PV may be a pathway to greater adaptive capacities because
the process connects to known protective factors that enhance resilience
of circumpolar [I]ndigenous youth. PV also shows promise as a strategy to
engage youth in sharing insights and knowledge, connect generations, and
involve young Inuit in planning decision making in general” (MacDonald et
al., 2015, p. 486).

In general, participatory research methods such as PV and photovoice
“bring awareness and respect of the culture and context of the partner com-
munity, facilitate capacity development, and highlight local knowledge,
voices, and experience that advance research in a way Western science can-
not do alone” (MacDonald et al., 2015, p. 487). When employed by young
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people, these participatory research methods can facilitate and highlight the
importance of collective engagement, which “can promote children’s hope
and well-being—by creating conditions that allow children to feel part of a
collaborative effort rather than acting in isolation” (Trott, 2019, pp. 57-58,
citing Kelsey & Armstrong, 2012). In addition, participatory research meth-
ods can be effective strategies for children and youth to share knowledge,
information, and local perspectives with diverse stakeholders, including
policy makers. They also offer opportunities for political advocacy and youth
climate activism.

Citizen Science

Like the above-mentioned participatory research methods, citizen science
can enhance youth participation, representation, and climate change engage-
ment and action. “Co-created and collaborative citizen science designs, for
instance, can offer citizens some control over what research questions are
asked, and how data is collected” (Groulx et al., 2017, p. 47). Additionally,
citizen science “can promote the co-creation of scientific and environmental
knowledge” and “individual changes in environmental attitudes,” specifically
“by fostering experiential learning” and “(re) connecting participants to the
natural world” (Groulx et al., 2017, p. 50). Hargis and McKenzie (2020) high-
light the “critical” role of place-based pedagogies “in moving beyond climate
and environmental awareness to empowerment and action” (p. 2). A growing
body of research supports place-based approaches to climate change educa-
tion (Field, 2017; Hargis & McKenzie, 2020) as they serve to contextualize
climate change and help young people understand that climate change is not
a far-away/distant problem with complex and inaccessible solutions, but rath-
er a process with very concrete local impacts.

Youth Climate Change Activism

In recent years, children and youth globally have—in unprecedented ways
and numbers—engaged in climate change activism to express opposition
to the business-as-usual status quo that is causing global warming, and to
demand systemic change, climate justice, and political action on this issue.
O’Brien et al. (2018) argue that when young people engage with climate
change, they are “implicitly or explicitly entering into debates that involve
dissenting from prevailing norms, beliefs, and practices, including economic
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and social norms like consumption, fossil energy use, and the unjust use of
power in decision making” (p. 42). This is evidenced by the FFF (Fridays for
the Future) Global Climate Strike, a youth-led grassroots movement initiated
and led by Swedish youth climate activist Greta Thunberg beginning in 2018.
The FFF movement, which continues to organize local and global,
physical and digital school strikes, rallies, and marches has adopted an inter-
sectional approach to climate justice, outlining “collective demands, that
include [I]ndigenous rights and sovereignty; defending land, water, and life;
zero-carbon economy; separation of oil and state, universal public services
and infrastructure; justice for migrants and refugees and a sustainable future
for all” (March 2019). The FFF movement gained international attention in
2019, leading to the largest climate demonstration in human history, which
took place on 20 September 2019—with over four million people world-
wide, including hundreds of thousands of Canadians from at least eighty-
five Canadian cities and towns, joining the Global Climate Strike. Montreal
held the largest single climate march yet (estimated at five hundred thousand
people). The FFF movement has been a catalyst for youth climate activism in
Canada and globally, demonstrating the potential of young people to exert
political and intergenerational influence at national and global scales.

Fossil Fuel Divestment Movement

The FFD movement aims to eliminate public and private investment in fossil
fuel companies. The first FFD campaign took place in 2010 in Philadelphia,
where a Swarthmore College student group called upon their institution to
stop investing in fossil fuel companies after learning about the environmental
impacts of mountaintop removal (Maina et al., 2020). In 2012, environment-
alist and 350.org co-founder Bill McKibben (2012) wrote a radical essay for
Rolling Stone magazine urging the public to “view the fossil-fuel industry in
a new light” (p. 6). In his essay, McKibben (2012) boldly declared: “[The fos-
sil fuel industry] has become a rogue industry, reckless like no other force
on Earth. It is Public Enemy Number One to the survival of our planetary
civilization” (p. 6). The essay sparked a global FFD movement, with higher
education institutions and students in particular playing a key role.

Canada has the third-largest proven oil reserves in the world—most of
which are found in Alberta’s oil sands—and is the fourth largest global pro-
ducer and exporter of oil (Natural Resources Canada, 2019). According to a
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recent report by Environmental Defence (2021), “In 2020, the federal govern-
ment either announced or provided a minimum of nearly $18 billion to the oil
and gas sector” (p. 1). According to the Canadian Association of Petroleum
Producers (2021), the oil sands are responsible for 11 per cent of total national
greenhouse gas emissions (). However, recent aircraft measurements over the
Canadian oil sands “indicate that CO, emission intensities for OS [oil sands]
facilities are 13-123% larger than those estimated using publicly available
data. This leads to [...] 30% higher overall OS GHG [greenhouse gas] emis-
sions (17 Mt) compared to that reported by industry” (Liggio et al., 2019, p. 1).

Divesting from fossil fuel companies is seen by many as a vital step in
eroding the fossil fuel industry’s social license to operate, or the public’s per-
ception and acceptance of the industry’s legitimacy. Furthermore, it is seen
as crucial to addressing climate change and the environmental and social im-
pacts of fossil fuel extraction in Canada. Given the fact that “post-secondary
institutions have a significant amount of their endowment funds invested in
fossil fuel companies” (Maina, 2016, p. 1), they can play an important role
in the divestment movement and influence similar action by other invest-
ors. FFD campaigns across higher education institutions, led primarily by
students, have increased steadily over the last decade (Maina et al., 2020).
According to Maine et al. (2020), students in the Canadian higher education
institution FFD movement are responsible for initiating thirty-one of the ex-
isting thirty-seven FFD campaigns in Canada.

In January 2021, FFF Toronto, Sustainabiliteens Vancouver, FFF Calgary,
School Strike for Climate Halifax, and Climate Justice Guelph initiated a
series of “bank switch” actions to bring attention to the fact that “Canada’s
big five banks—T'D, RBC, Scotiabank, BMO and CIBC—are among the big-
gest financiers of fossil fuels in the world” (Speers-Roesch, 2021). Through
these actions, youth intended to pressure the banks “by threatening to re-
move [their] money from [these] banks unless they made stringent, concise
plans to fully divest from fossil fuels” (FFF Toronto, 2021). Similarly, students
across Ontario released a video urging teachers “to demand that the Ontario
Teachers’ Pension Plan (OTPP) stop investing their retirement savings in oil,
gas, coal, and pipeline companies that fuel the climate crisis” (Shift: Action
for Pension Wealth & Planet Health, 2021).

These groups have used a number of tactics including “signing of peti-
tions, sit-ins, rallies, and protests, facilitated through face-to-face and online
platforms” to mobilize FFD campaigns and promote climate and ecological
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justice more broadly (Maina et al., 2020, p. 1). In Canada, the FFD move-
ment has given young people opportunities to engage in constructive climate
change activism and express opposition to neo-liberal capitalism, continu-
ing legacies of colonialism, and the status quo that is contributing to climate
change (Saad, 2019).

Through their collaborations, innovations, and resilience, young people
across Canada are not only leading the FFD divestment movement, but also
the fight against climate inaction and social, intergenerational, and ecological
injustice. In addition, they are turning to the Canadian legal system in un-
precedented efforts to demand action on climate change.

Climate Change Litigation in Canada

In the year 2019, children and youth across Canada filed climate justice law-
suits against federal and provincial governments alleging violations to their
rights and freedoms. In June 2019, ENvironnement JEUnesse (ENJEU, n.d.),
an environmental non-profit, filed a climate lawsuit against the Canadian
government at the Superior Court of Quebec, on behalf of young Quebeckers
thirty-five years old and under. In July 2019, the court refused “to grant
ENvironnement JEUnesse the authorization to institute a class action”
(ENJEU, n.d.) on behalf of the plaintiffs because it “found the age 35 cut-
off to be arbitrary and inappropriate, since it did not consider the rationale
for choosing it to be adequately justified” (Amnesty International, 2020). In
August 2019, ENJEU appealed the court’s decision and in February 2021 it
“presented its application for authorization to institute its class action to the
Quebec Court of Appeal” (ENJEU, n.d.). Unfortunately, the court dismissed
the appeal, but “given the importance of the matter, ENvironnement JEUnesse
filed an application for leave to appeal to the Supreme Court of Canada on
February 11, 2022” (ENJEU, n.d.).

In October 2019, fifteen young people—ages ten to nineteen years—from
seven provinces and one territory filed a lawsuit (La Rose et al. v. Her Majesty
the Queen) against the Canadian Government alleging Canada’s actions on
climate change violate their rights to life, liberty, and security of the person
under Section 7 of the Canadian Charter of Rights and Freedoms and their
right to equality under Section 15, given the disproportionate impacts of
climate change on young people. The federal government responded with a
motion to strike the plaintiffs’ claim in order to stop the case from proceeding
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to trial. On 27 October 2020 the Federal Court of Canada granted the gov-
ernment’s motion, despite acknowledging that “the negative impact of cli-
mate change to the Plaintiffs and all Canadians is significant, both now and
looking forward into the future” (Our Children’s Trust). On 24 November
2020 the attorneys for the plaintiffs filed a Notice of Appeal with the Federal
Court of Appeals. “The youth plaintiffs are currently awaiting a date for oral
argument in the Federal Court of Appeals” (Our Children’s Trust).

In November 2019, seven young Ontario climate activists, between
the ages of thirteen and twenty-four, filed a similar lawsuit (Mathur et al.
v. Her Majesty in Right of Ontario) arguing that Ontario’s new greenhouse
gas reduction target and the repeal of the old Climate Change Act “violate
the rights of Ontario youth and future generations under ss. 7 and 15 of the
Charter” (Chen, n.d.). Like the federal government, the Ontario government
responded with a motion to strike the lawsuit. However, in July 2020, the
youth plaintiffs countered the motion and the court ruled in their favour.
For the first time in Canadian history, a court “ruled that fundamental rights
protected under the Charter can be threatened by climate change and cit-
izens have the ability to challenge a Canadian government’s action on the cli-
mate crisis under the highest law in the land” (Thomson, 2021). In response,
the Ontario Government applied for leave to appeal the ruling, which the
court dismissed. According to Ecojustice, Mathur et al., which proceeded
to a full hearing before the Ontario Superior Court in September 2022, is
“the first case of its kind to clear key procedural hurdles” (n.d.). As noted by
Ecojustice, the “case is already changing the Canadian legal landscape” (Page
& Thomson, 2021). More specifically, the case, 1) “established the courts are a
viable avenue for citizens to challenge government actions that threaten their
Charter rights and the climate,” 2) “established that the harms from climate
change are not speculative nor impossible to prove,” and 3) “established that
climate change can impact Canadians’ rights to life, liberty and security of
the person” (Page & Thomson, 2021).

These lawsuits represent a potential turning point in climate change liti-
gation and youth climate activism in Canada. They illustrate how children
and youth are expressing their agency by taking legal action to challenge gov-
ernment actions and contributions to climate change—a trend also seen in
other parts of the world, including Colombia and the Netherlands (Savaresi &
Auz, 2019). Despite lack of educational opportunities to engage with climate
change in schools and contribute to solutions inside and outside of formal
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institutions of education (see Bieler et al., 2017; Wynes & Nicholas, 2019),
young Canadians are demonstrating remarkable agency, resilience, and re-
sourcefulness, successfully engaging in organizing and climate activism and
mobilizing other youth and actors for climate action, fossil fuel divestment,
and social and ecological justice.

Conclusion

As the Earth continues to heat up, young people will continue to share their
perceptions, inform climate research and policy, and contribute actively to
local solutions. For both ethical and pragmatic reasons, it is crucial to respect
and enhance young people’s rights to express their views and become active
participants in research and decisions on issues that may affect their lives and
futures, especially climate change, due to its huge long-term impacts. From
a procedural justice perspective, children and youth must be represented in
climate policy and decision-making processes, considering they have a stake
in the outcomes and will be directly or indirectly affected long into the future
by decisions made today.

According to the United Nations Convention on the Rights of the Child,
children have the right to express their views freely (Article 12), the right to
freedom of expression (Article 13), and the right to grow up in a healthy en-
vironment (Article 24). It is, therefore, every child’s right to participate in de-
cision-making processes concerning their present and future adaptation and
to grow up in a healthy and climate just world. Promoting the participatory
rights of all children and youth is essential in addressing their vulnerability
to climate change and ensuring their effective adaptation.

Consulting with and including the voices, experiences, concerns, and
perceptions of young people in climate change research, as well as encour-
aging and facilitating their meaningful participation in decision-making
processes, is essential to ensure that the data collected, and measures de-
veloped, are complete and representative of young people and the challen-
ges they face. Although this chapter has focused specifically on children and
youth in Canada, the concepts discussed are applicable and relevant to young
people everywhere.
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methodology

civil society organizations: local engagement,
role in, 107. See also specific organizations
(e.g., Justica Ambiental)

CJI. See Climate Justice International (CJI)

class. See socio-economic levels (class)

clean energy. See renewable energies
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climate activism: exclusion of youth from, 343;
youth, opportunities for, 347-349, 350-353

climate anxiety, 346-347

climate change: as data collected, participatory
community monitoring, 229; effects of, 25;
environmental justice response to, 137-138;
Francis (pope) on, 300; research, 25-26

climate change causes: agriculture, 69; coal
mining, 286-287. See also climate change

climate change impacts: on Africa, 70, 90, 91;
on agriculture, 69-70; on Cameroon, 70,
91; classification of, 34, 35f; on farmers, 49,
58-59, 62; on Global South, 137-138; on oil
palm sector, 82-83, 82t, 84f, 85, 85f, 86f, 91.
See also climate change

climate justice: and carbon credits, 331-334;
coal industry, 284, 290; and commons
governance, 7f; community engagement
processes, 198-201; environmental justice,
compared to, 14-15; explained, 2, 15, 207;
and just transformations, 13-14; and Just
Transition, 288; lawsuits, 353-355; mining,
162, 171, 172; top-down, 332-333, 336; water-
related, 156; workshops on, 322, 323f, 324.
See also participatory research

Climate Justice Guelph, 352

Climate Justice International (CJI), 180

climate variability, 319

climatological indicators (of climate change
impacts), 34, 35f

cloud harvesting, 267

CoAdapta | Litoral project (Chile), 32, 33, 36

CoAdapta methodology, 31-32, 32f, 34-36, 35f,
39

coal-fired power plants: protest movements
against, 179

coal industry: as cause of climate change, 286-
287; disinvestment in, 282; environmental
impacts of, 283, 285-286; Just Transition
movement, 281-282, 283, 284; resistance to,
289-291; social impacts of, 286

Coastal GasLink pipeline (Canada), 311

Cobquecura earthquake (2010) (Chile), 31

Cock, J., 288

co-created citizen science, 268-269, 271. See
also citizen science (CS)

Coelho, T.P., 165-166

cognitive justice, 17, 261-262, 274

collaborative citizen science, 268-269, 271. See
also citizen science (CS)

colonial globalization, 11

colonialism: culture of silence, 166-167, 167f,
173n5; dismantling structures of, 16, 17, 20;
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displacement of original peoples, 1, 21nl,
102, 141-142, 208-209; globalization of,
11; Global North (Western) impositions of,
12, 14-15; inequities caused by, 1, 2, 6, 15,
69, 309; Just Transitions, challenges with,
13, 284, 287-289, 290-292; and land access
inequality, 129-131; oil palm exploitation,
93n3; Quilombola communities and,
116-117, 120, 121, 129-131; and water access
inequality, 239-240, 241, 244-247, 248-249,
253-254. See also capitalism; decolonization

colonization. See colonialism

common-pool natural resources: common
property, 105-106, 110-111; described, 99,
113n2; governance of, 100, 101, 102-106, 110-
111, 112; open access, 102, 105, 109; private
property, 103-104; public or state property,
104; resilience, concept of, 106, 110-111

common property regime: common-pool
natural resources, 105-106; rules governing,
110

commons: described, 2, 8nl; tragedy of the, 2.
See also common-pool natural resources;
knowledge commons; marine commons;
“The” Tragedy of the Commons (Hardin)

commons-building, 3

commons governance: benefits of, 6, 7f;
challenges of, 141-143; commons spaces,
protecting, 19; communal ownership,
105-106

commons justice, 15

commons-reclamation, 3

commons spaces: protecting, 19

Commune of Ngwéi (Cameroon): adaptation
strategies, 86-90, 87f, 89f; agricultural
inputs, access, 76-78, 77f, 88-89, 89f, 93n8;
climate change impact, 82-83, 821, 84f,
85, 85f, 86f; climate trends, 78-81, 79f, 80f,
82f,90-91; described, 71, 72f, 73, 73f, 93n1;
exploitation, oil palm, 74-76, 93n3; land-
management system, 75-76, 76f; Oil Palm
and Adaptive Landscape (OPAL) project,
74, 93n5; oil palm production, 70, 71, 72;
participatory research, 70-71, 74

communities (local): engagement process, 198-
201; initiatives in response to climate change,
138-139; ownership of natural resources,
105-106, 109-110; Protected Areas (PAs),
challenges with management of, 141-143;
resilience, factors that provide, 106, 110-111;
social classification system criteria, 145

community gardens: benefits of, 19, 100-101;
engagement, importance of local, 107;



governance of, 101, 110; Sdo Paulo (Brazil),
108-109

community members: and citizen science,
223-226; local engagement, role in, 107. See
also communities (local)

community monitoring. See participatory
community monitoring

Community Sentinels: about, 223-224;
Carelmapu (Chile), 231, 232f, 233f, 234-235;
community monitoring, participatory, 224-
226; data, role in collection of, 228; elements
recorded, 228-229; stages, community
monitoring, 226, 227¢, 228; training of
Sentinels, 235

Conferences of the Parties (COPs) (United
Nations): 4 per mille initiative, 116;
climate policies, enforcement of, 305; joint
declaration on climate change, 299; Laudato
Si’ (Francis, pope), 299-300; rights of Nature,
211; “stop recognizing dams as clean energy,”
211

Conservation of Forest and Increase of Carbon
Reserves through Forests (Mozambique), 325

Constitution of Kenya, 182

consumption: of environmental resources, 157

Continuum of Paranapiacaba. See Ecological
Continuum of Paranapiacaba

contributory citizen science, 268-269, 271. See
also citizen science (CS)

conversion, ecological. See ecological
conversion

COOPAFASB (Brazil), 146

COOPERAGUA (Brazil), 146

COP. See Conferences of the Parties (COPs)
(United Nations)

Cornell University ornithology lab, 268

Corner, A., 347

Corrego do Feijao tailings dam (Brumadinho,
Brazil): rupture of, 157

Cote d’Ivoire, 90, 91

COVID-19: communities affected by, 117, 120-
121; “For Our Common Home” campaign
affected by, 306, 307, 308, 309; research
challenges during, 4, 125, 213, 214, 216, 231

Cox, M., 111

CRAM. See Centro de Referéncia de
Atendimento a Mulher (CRAM) (Sao Paulo)

crop farmers: adaptation strategies, 61, 62,
86-90, 87f, 89f; agricultural inputs, access
to, 76-78, 77f; climate change research, 48,
70-71, 74; impacts of climate change on, 49,
58-59; land-management systems, 75-76,
76f; training workshops with, 52-53, 53f,

54f, 55, 56f. See also farmers, smallholder
(small-scale)

crop rotation, 325

CS. See citizen science (CS)

cultural landscape: as data collected,
participatory community monitoring, 229

culture of care, 298-299, 300, 307, 311

culture of silence: mining, 166-167, 167f, 173n5

Dalcahue (Chile), 28, 29f, 32. See also Chile

dams. See hydroelectric dams; tailings dams

data geovisualization, 27

data governance: CARE principles (Indigenous),
39,40

data sovereignty, 39, 40

Davis, M., 287

DDM. See Discourse on Development through
Mining (DDM)

decision-making: as component of local
adaptive capacity (LAC), 57

decolonization: community monitoring and,
224-226; ecological conversion, 298-299,
300, 301, 303, 304f; and environmental
justice movements, 15-16; and human
exceptionalism, 18; and Indigenous
environmentalism, 17, 19, 229-231; of
knowledge access, 14-16, 266-267, 271-272;
and participatory research, 18; rematriation
(Indigenous concept of), 299, 301, 303; of
science, 28, 212-213, 218, 236-236, 261-262,
265, 268-270, 273; ways to achieve, 16-20.
See also colonialism

Decolonizing Water Project, 218

deforestation, 3, 75, 224, 307, 320, 326, 333

Denesuline (First Nations, Canada), 1

Deranger, Ariel (climate justice activist), 15-16

de Sousa Santos, Boaventura, 261-262

developing countries. See Global South

Development and Peace: “For Our Common
Home” campaign, 297-298, 306-307, 308f,
309-310; on peasant agriculture, 91

dimensions (of Laudato Si’ movement),
304-306, 304f

Diptera (flies): oil palm devastation, 82, 84f

disaster risk reduction (DRR): and traditional
and local knowledge (TLK), 26

Discourse on Development through Mining
(DDM), 165-166

disinformation, organized, 163-165, 164f

diversification: of income sources, 87-88

Doce River system (Brazil): mining disaster, 157

dominion over (concept of), 304
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Dona Sebastiana Island (Carelmapu IMA), 230,
232f

Don Juan Beach (Carelmapu, Chile), 233f, 234

DUAT (land use rights) registration, 335, 339n9

E

Earthlife Africa Johannesburg, 284, 289

earthquakes, 31

ECMPOs. See Indigenous Marine Areas (IMAs)

ecocide, 209

Ecojustice, 354

Ecological and Basic Human Needs Reserve
(South Africa), 251

Ecological Continuum of Paranapiacaba
(Brazil), 144, 148n4

ecological conversion, 298-299, 300, 301, 303,
304f

ecological footprints, 331, 337, 338n7

ecological resilience: described, 119

ecology, integral. See integral ecology

ecosystems: community monitoring of,
223-226,228-230, 232f, 233f, 234-236;
conservation efforts, 143-144, 266-267;
dams, flooding of, 208-210; dredging,
damage to, 179; and extreme weather
events, 31, 48-49; as knowledge commons,
2,11, 12, 116; mining, impact on, 157-158,
161; mismanagement of, 263, 265-266;
participatory research, 5, 213-214, 216;
port development, impact on, 181, 182,
191, 192-193, 192, 199-201; responsible
stewardship of (spiritual), 298-306; social-
ecosystems, rivers as, 208, 212, 217; soils,
importance to ecosystems, 115, 117-119, 118t¢,
126-127,130-131

Edmonton (Alberta): “For Our Common
Home” campaign, 297-298, 306

Education, Mining and Territory (EduMiTe)
research group (Brazil), 172-173

Education and Mining Observatory (OEM)
(Brazil), 172-173

EduMiTe (Education, Mining and Territory)
research group (Brazil), 172-173

EJM (Environmental Justice Movement)
(United States), 14-15

El Nifio, 28, 31

ELU. See existing lawful uses (ELU) (of water);
National Water Act (NWA) (1998) (South
Africa)

Emalahleni area (South Africa), 285, 290

Encuramapu community (Carelmapu), 230

Ende Gelinde movement (Germany), 290
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energy-generation projects: concerns with,
207-208

English language: as main research language, 12

ENJEU (ENvironnement JEUnesse) (Canada),
353

Environmental Defence (Canada), 352

environmental educators: local engagement,
role in, 107

environmental engagement: and hope, 346

environmentalism: Indigenous, 17-18; spiritual,
303, 305-306

environmental justice: from below, 310; and
citizen science (CS), 269, 273; climate justice,
compared to, 14-15; coal industry, 283-284;
described, 158; and Just Transition, 288;
response to climate change, 137-138; tailings
dam ruptures, 157-158, 162, 172

Environmental Justice (JA!). See Justica
Ambiental (JA!)

Environmental Justice Movement (EJM)
(United States), 14-15

Environmental Monitoring Group (South
Africa), 267

environmental protection: unequal, 158-159

environmental racism, 14, 130, 131n1

environmental resources: unequal access to,
158-159

environmental risks: as data collected,
participatory community monitoring, 228

ENvironnement JEUnesse (ENJEU) (Canada),
353

Envirotrade (Mozambique), 325, 326-327,
328-329, 330-331

Epstein, S., 270

equity: intergenerational, 6, 126, 127, 290,
344-345, 350-351, 353; political pressure for
increased, 6; water, 240-241, 247, 249-250,
254. See also inequities; just transformations;
Just Transitions

Eskom (public electricity utility, South Africa),
287

Espirito Santo (ES) state (Brazil): mining
disaster, 157

essential recovery, 301, 302

ethos: described, 11

Euterpe edulis (palm tree), 144

exceptionalism, human, 17-18

existing lawful uses (ELU) (of water), 248,
255n4

exploitation: in oil palm sector, 74-76, 93n3

expropriation without expulsion, 336

Extractive Reserves (Reserva Extrativista)
(Brazil), 113n4



extractivism, 317, 319

extreme weather events: and climate change
vulnerability, 319; as data, participatory
community monitoring, 229; and
deforestation, 162; effects of, 47, 48; and
farming, 48-49; and tailings dam ruptures,
158

F

faith-inspired environmentalism. See spiritual
environmentalism

Family Agriculture Cooperative of Sete Barras
(COOPAFASB) (Brazil), 146

FAO (United Nations Food and Agriculture
Organization), 116

farmers, smallholder (small-scale): adaptation
strategies, 60-62, 86-90, 87f, 89f; agricultural
inputs, access to, 76-78, 77f; described, 49;
and extreme weather events, 48-49; focus
group discussions (FGDs) with, 50, 52,
53-54, 54f; gender inequality, 55, 57, 60;
hose irrigation, 245, 246f; impacts of climate
change, 49, 58-59, 62; land-management
systems, 75-76, 76f; local adaptive strategy
(LAC), 57-58; participatory research, 48-49,
243-244; training workshops with, 52, 53,
53f, 54f, 55, 56f; water tenure security, 240-
241, 252-253; women, 52, 53, 57-58, 262f. See
also crop farmers; livestock farmers

Federal Rural University of Rio de Janeiro
(UFRR)), 125

Federal University of Minas Gerais (UFMG)
(Brazil), 169

female farmers. See farmers, smallholder
(small-scale); women farmers

fertilizer. See agricultural inputs

FF. See Fundagao Florestal/Forest Foundation
(FF)

FFD. See Fossil Fuel Divestment (FFD)
movement

FFF. See Fridays for Future (FFF) movement
(Canada)

First Nations: overview in Canada, 1. See also
Canada; Indigenous Peoples

flexibility: and resilience, 110

flies (Diptera): oil palm devastation, 82, 84f

flood maps (mining industry), 160-161

flood studies (mining industry), 160-161

focus group discussions (FGDs): key
informants, Lamu Port (Kenya), 184, 192,
194-195, 196-197; with smallholder farmers,
50, 52, 53-54, 54f

fog catching/cloud harvesting, 267

food deserts, 19

food insecurity, 330-331

forests. See agroforestry; common-pool natural
resources; deforestation

“For Our Common Home” campaign: Alberta
campaign, 307, 308-310, 308f, 311-312,
311f; Amazon, advocating in the, 298;
Development and Peace, 297-298, 307;
Francis (pope), teachings of, 298-299; letter
of support, 309-310; participatory research,
306; pledges, lifestyle change, 307-309, 308f;
public sphere dimension, 305-306; spiritual
environmentalism, 305-306

Férum de Comunidades Tradicionais de Angra
dos Reis (Brazil), 125

Fossil Fuel Divestment (FFD) movement,
351-353

fossil fuel industry, 351-352

4 per mille initiative (global carbon), 116

Francis (pope), 298-300, 301-302, 303, 312

Francis of Assisi (saint), 300

Freire, Paulo, 272, 348

fresh water: allocation of, 263-264; in Brazil,
155; resources, 59; soils’ role in regulation
of, 118t. See also common-pool natural
resources; rivers

Fridays for Future (FFF) movement (Canada),
312, 345, 351; FFF Calgary, 352; FFF Toronto,
352

“From Canada, with love, to the defenders
of the Amazon” (Development and Peace
webinar), 307

Fuleni Coal Mine (South Africa), 289

Fundagao Florestal/Forest Foundation (FF)
(Brazil), 141, 144

Fundagdo Oswaldo Cruz (Fiocruz) (Brazil), 125

Fundao tailings dam (Mariana, Brazil), 157

G

GA. See general authorization (GA) licensing
exemption (water use)

gardens. See community gardens

gender: asset limitations, as determinant of,
55, 57, 60; -based inequities, 2; bottom-up
assessments to address, 48; climate change
impacts, 55, 58, 60; and just transformations,
13; Just Transition programs, 290,
291; knowledge sharing across, 6; and
participatory governance, 185, 186, 199,
202n7; participatory community monitoring,
223-224,225, 227, 231. See also women;
women farmers

general authorization (GA) licensing exemption
(water use), 250-251, 252
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geographic information systems (GIS): and
action research, 26-27, 32; and collective
mapping, 218, 231; data availability on, 235;
software, 27, 31, 32, 33-34, 93n6

Geo-participatory Mapping of Dams (MapGD),
168, 169-170, 171, 172

GET. See Global Environmental Trust (GET)
(civil society organization, South Africa)

GHG. See greenhouse gas (GHG) emissions

Gilé National Reserve (Mozambique), 331

GIS. See geographic information systems (GIS)

Global Climate Strike, 351

Global Environmental Trust (GET) (civil
society organization, South Africa), 289

Global Indigenous Data Alliance, 39

global knowledge commons. See knowledge
commons

Global North: as capitalism beneficiary, 12; and
climate justice research, 12

global positioning systems (GPS): and action
research, 27; and citizen science, 32

Global South: as capitalism victim, 12; and
climate justice research, 12; impacts of
climate change, 137-138; initiatives in
response to climate change, 138-139; natural
resources, restricted access to, 141-143;
solidarity with, 310, 311, 311f

Google Earth, 27, 169-170, 227t

Gorongosa National Park (Mozambique), 318f,
325

governance: challenges of commons
governance, 141-143; citizen engagement
(participatory), 142-143, 182, 200, 213-214,
273, 305; of common-pool natural resources,
100, 101, 102-106, 110-111, 112; commons,
maintenance of, 2; as component of local
adaptive capacity (LAC), 57; Indigenous data
(CARE), 39, 40; and knowledge commons,
12, 13-14; of land, 75-76, 92

Governing the Commons (Ostrom), 105-106

GPS. See global positioning systems (GPS)

green extractivism, 331-332

greenhouse gas (GHG) emissions: carbon
credits and, 319, 320; coal industry, 282, 286—
287, 290; deforestation and, 69; ecological
footprints and, 338n7; oil sands, Alberta, 352

Greenpeace, 275n6, 285

Groulx, M., 346

groundWork (South Africa), 267, 269, 284, 289,
290, 291-292

Grupo Juvenil SDL Rucalhue (Chile), 211
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Guapiruvu community (Brazil): Agenda 21
pilot project, 143; agro-ecological transition,
146-147; environmental discourse, 139-140;
interactions between local and federal/state
bodies, 143-144; leaders of the community,
145-146; participatory research, 140-141, 147

Guarani aquifer (Brazil), 155, 173n2

Guarani de Bracuhy (Brazil), 122

Guinea Savanna Zone (Nigeria), 50, 51f, 61-62

H

Hardin, Garret, 102, 105, 109-110

Haudenosaunee (First Nations, Canada), 1

Haynes, K., 344

heart of palm (jugara) extraction, 144

Helix aspera (small snails): oil palm devastation,
82, 84f

Her Majesty in Right of Ontario, Mathur et al.
v., 354

Her Majesty the Queen, La Rose et al. v.,
353-354

Highveld Plateau (South Africa), 287

historically advantaged individuals (HAI)
(white people): defined, 240; existing lawful
uses (ELU) for water, 248, 255n4; water-use
licences (WUL), 250, 255n3

historically disadvantaged individuals (HDI)
(Black people): barriers to water access, 248
249, 250, 254; defined, 239-240; licensing
exemption (GA), 250-251, 253; participatory
research, 243-244, 252-253; water allocation,
247; water-use licences (WUL), 248, 253, 254.
See also race

“homelands” (South Africa), 239, 244

honey production, 337

hope: and engagement, 346

Housing Company of the State of Sdo Paulo
(CDHU), 108-109

Huara earthquake (2005) (Chile), 31

Huerque Mapu Lafken community
(Carelmapu), 230

human exceptionalism: described, 17-18

human knowledge commons. See knowledge
commons

human rights: coal mining and, 289, 292; water
as basic, 251, 260, 264, 265, 266

Humboldt Current (Chile), 28

Huron-Wendat (First Nations, Canada), 1

hydroelectric dams, 209

Hydrographic Basin Committees (CBH)
(watershed committees) (Brazil), 160
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ICA (Indigenous Climate Action), 15-16

IGL (intergenerational learning), 344-345

Illapel earthquake (2015) (Chile), 31

Tlora/Ilu-Aje (Nigeria): described, 50, 51f; focus
group discussions (FGDs), 50, 52, 53-54,
54f; training workshops with smallholder
farmers, 52-53, 55, 56f

Ilora Smallholder Farmers Cooperative
(Nigeria), 52

Ilora Women’s Farm Association (Nigeria), 52

IMAs (Indigenous Marine Areas) (Chile),
229-231

iMfolozi Wilderness area (South Africa), 289

impacts of climate change. See climate change
impacts

INC (National Institute of Cartography)
(Cameroon), 93n6

INCRA (National Institute of Colonization and
Agrarian Reform) (Brazil), 141, 144

INDCs (Intended Nationally Determined
Contributions), 305

indicators: of climate change impacts, 34, 35f

Indigenous Climate Action (ICA), 15-16

Indigenous Marine Areas (IMAs) (Chile),
229-231

“Indigenous Marinescapes and Citizen Science”
(research project), 231

Indigenous Peoples: Amazonian, 301-302,
307, 309-310, 311; Canada, 1, 15-16, 19,
166, 310-311; CARE principles of data
governance, 39, 40; environmentalism, 17-18;
interconnectedness (concept of), 299, 303;
Inuit youth (Canada) participatory video,
349; knowledge of, 16-17, 19; on nature as a
whole, 300; rematriation (concept of), 299,
301, 303. See also Guapiruvu community
(Brazil); Mapuche-Pewenche Indigenous
People (Wallmapu)

inequities: climate-related, 2, 15-16, 137-138;
cognitive justice to address, 17-20;
development-driven, 207-210; of governance
systems, 13; Just Transitions, 288-289; of
land tenure, 120-122, 129-130, 141-143;
participatory engagement to address, 6; of
water access, 240-241, 244-246, 247-249,
251, 254, 263-265. See also colonialism;
capitalism; gender; race; socio-economic
levels (class)

information: as component of local adaptive
capacity (LAC), 57

information asymmetry, 329, 332, 337

injustice. See climate justice; cognitive justice;
commons justice; environmental justice;
science justice; social justice; water justice

Inkomati Catchment (watershed) (South
Africa): communal land, 241, 243; existing
lawful uses (ELU) for water, 248, 255n4; map
of, 242f; participatory research, 243-244,
252-253; water access, 241, 243; water rights,
247

innovation: as component of local adaptive
capacity (LAC), 57

inputs, agricultural. See agricultural inputs

institutional racism, 130, 131n2

institutions and entitlements: as component of
local adaptive capacity (LAC), 57

integral ecology, 298-299, 300, 303

Integrated System of Mining Dams (Brazil),
170-171

Integrated Water Resource Management
(IWRM) (South Africa), 264

Intended Nationally Determined Contributions
(INDCs), 305

interconnectedness (Indigenous concept of),
299, 303

intercropping, 86-87, 87f

intergenerational equity, 6, 126, 127, 290,
344-345, 350-351, 353

intergenerational learning (IGL), 344-345

Intergovernmental Panel on Climate Change
(IPCC): Assessment Report (2021), 49;
carbon capture projects, 324-325; on
drought occurrences, 240; on extreme
weather events, 25

Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES),
116, 118

International Water Management Institute
(IWMI), 243

Intervales State Park (PEI) (Brazil), 141, 144

Inuit youth (Canada): participatory video, 349.
See also youth

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

IPCC. See Intergovernmental Panel on Climate
Change (IPCC)

Iquique earthquake (2014) (Chile), 31

Iron Quadrangle Aquifer (Minas Gerais state,
Brazil), 161, 165

irrigation: hose, 245, 246f; water use,
measurement of, 255n4

Irrigation and Conservation Act (1912) (South
Africa), 244, 245
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Ivory Coast, 90, 91

IWMI (International Water Management
Institute) (South Africa), 243

IWRM (Integrated Water Resource
Management) (South Africa), 264
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JA!. See Justica Ambiental (JA!) (Environmental
Justice)

Jenkins, W., 297-298

John XXIII (pope), 302

jugara tree (heart of palm extraction), 144

Justica Ambiental (JA!): about, 320, 322, 339n8;
climate change mitigation projects (Mabu),
334-335, 337

justice. See climate justice; cognitive justice;
commons justice; environmental justice;
science justice; social justice; water justice

just transformations, 13-14, 16

Just Transition: coal industry (South Africa),
281-282, 283, 284, 288-289; defined, 287,
288, 292n1; participatory research, 290-292;
research on, 287-288

K

Kalfu Lafken community (Carelmapu, Chile),
230

Keles, D., 283

Kenya: citizen participation, 182-183; local
commons protection, 3. See also Lamu
County household survey results; Lamu Port
(Kenya)

Kenya Crude Oil Pipeline, 177

Kenya Marine and Fishery Research Institute
(KMFRI), 184, 192-193, 197

Kenya Vision 2030, 183

“Keuko Leubii: Learning and Living with the
Queuco River in Pewenche Territory,” 212

Kindon, S., 349

KMFRI. See Kenya Marine and Fishery
Research Institute (KMFRI)

knowledge: as component of local adaptive
capacity (LAC), 57

knowledge, traditional and local. See
Traditional and Local Knowledge (TLK)

knowledge commons: access to, 13-14, 16-20;
described, 4, 11, 21n2; language as, 12-13;
sharing, ways to facilitate, 19-20. See also
commons

Koronivia workshops on agriculture, 116

Kretschmann, J., 282

Kyoto Protocol, 319
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LAC. See local adaptive strategy (LAC)

Lafkenche Kupal community (Carelmapu,
Chile), 230

Lafkenche Law (Chile), 229

Lafken Mapu community (Carelmapu, Chile),
230

lakes. See common-pool natural resources;
fresh water

Lamu County household survey results: access
to information, 188-189, 188t; citizen
participation, 187-188, 187¢; community
education and sensitization, 190, 190¢,
191; community engagement findings,
198-201; demographics, 185-186, 186t,
202n7; methodology, 185; transparency and
accountability, 189, 189¢, 190

Lamu Law Court (Kenya), 180

Lamu Port (Kenya): citizen participation, 180—
181, 181f, 183, 187-191, 198; Climate Justice
International (CJI), 180; development of, 177;
fish/fishing activities, impact on, 191-193,
192¢; land conflicts/land use, impact on,
195-197, 196t; mangrove forests, destruction
of, 179; map of, 178f; participatory research,
183-185, 184f; security/terrorism incidences,
impact on, 193-195, 194t. See also Lamu
County household survey

Lamu Port—South Sudan—Ethiopia—
Transport Corridor project (LAPSSET), 177,
197

Land Law (Brazil, 1850), 129-130

land use rights, 335, 339n9

language: as commons, 12-13

La Nifa, 28, 31

LAPSSET. See Lamu Port—South Sudan—
Ethiopia—Transport Corridor project
(LAPSSET)

La Rose et al. v. Her Majesty the Queen, 353-354

Laudato Si’ (Francis, pope), 298-300, 303

“Laudato Si’ Generation” movement, 304-306,
304f, 312-313

Lawson, D.F., 344

lawsuits, climate justice, 353-355

Leach, M., 271, 272

learning: and resilience, 110

Lenqui marine wetland (Carelmapu, Chile), 230

Leonard, L., 272

Li, Q. 162

LICCI. See Local Indicators of Climate Change
Impacts (LICCI)



LICCION. See Local Indicators, Climate
Change Impacts Observation Network
(LICCION)

Lidskog, R., 272

“Life After Coal” campaign (South Africa), 283,
284,289

lifestyle dimension (Laudato Si’ movement),
304, 304f, 305

Limbué community (Mabu, Mozambique), 334

Limpopo Province (South Africa), 245, 246f

litigation, climate change, 353-355

livestock farmers: adaptation strategies, 62;
climate change research, 48; environmental
benefits of, 337; impacts of climate change
on, 58-59; training workshops with, 52-53,
53f, 54f, 55, 56f. See also farmers, smallholder
(small-scale)

local adaptive strategy (LAC): for smallholder
farmers, 57-58, 60, 61-62

local communities. See communities (local)

Local Indicators, Climate Change Impacts
Observation Network (LICCION), 27, 32, 33,
34, 36, 39, 40

Local Indicators of Climate Change Impacts
(LICCI), 32-33, 34, 35f, 36, 40

locusts (Zonocerus variegatus): oil palm
devastation, 82, 84f

luche (sea lettuce), 233f, 234

M

Mabola Protected Environment (Mpumalanga
Province, South Africa), 289

Mabu, Zambézia province (Mozambique):
action-oriented research, 321f, 322, 323f, 324;
climate change mitigation projects (JA!),
334-335, 337; climate justice, workshops
on, 322, 323f, 324; exchange visits with
Nhambita, 324; forest conservation,
community led, 320, 334

Macdonald, J., 349

machambas (small pieces of land, Mozambique),
325, 326-327, 328, 329, 330, 331

Majority World. See Global North

Malen Leubii (Alto Biobio), 211, 212, 216

Malla Malla (Mapuche-Pewenche community),
213

management: soils, priorities for, 119

Manda Bay (Indian Ocean, Kenya): dredging
of, 177, 179

mangrove forests, 3, 5, 179

MapGD. See Geo-participatory Mapping of
Dams (MapGD)

Mapuche-Huilliche Association (Chile),
230-231

Mapuche-Pewenche Indigenous People
(Wallmapu): about, 1, 212-213; map of, 29f;
participatory research, 213-214, 215f, 216;
relocation of, due to Ralco dam, 209

marine-coastal conservation, 235-236. See also
Carelmapu (Chile)

marine commons: protection of, 3. See also
commons; commons-building; commons-
reclamation

Martinez-Alier, J., 261

Mathur et al. v. Her Majesty in Right of Ontario,
354

Maullin (Chile), 28, 29f, 32. See also Chile

Mbeki, Thabo (president, South Africa), 269

MCEJO (Mfolozi Environmental Justice
Organization), 289

McKibben, Bill, 351

Mello, C.C.A., 158, 163

memories: as data collected, participatory
community monitoring, 229

mermaids, 230

Mfolozi Environmental Justice Organization
(MCEJO) (South Africa), 289

Minas Gerais state (Brazil): culture of silence,
166-167, 167f; Discourse on Development
through Mining (DDM), 165; Iron
Quadrangle Aquifer, 161, 165; mine disasters,
157-158, 162-163

mining: disasters, 157; Geo-participatory
Mapping of Dams (MapGD), 168-171;
impact on water security, 156, 160-161;
organized disinformation in schools,
163-165; tailings dam ruptures, 162-163,
164f, 168-169; territoriality of disasters, 169;
water-related disasters, 156, 158

Mining and Socio-Scientific Controversies with
Strong Local Impact (doctoral thesis), 169

Mining Code, New (Brazil). See New Mining
Code (Brazil)

mining companies: culture of silence,
166-167, 167f, 173n5; Discourse on
Development through Mining (DDM),
165-166; negligence, 171-172; organized
disinformation, 163-165, 164f

Mining Dam Safety Plans (Plano de Seguranga
de Barragem—PSBM) (Brazil), 160

Mining Dams Observatory (OBM) (Brazil),
172-173

Mining Matters (Canada), 166

Minority World. See Global South

Montmasson-Clair, G., 283, 288
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Mother Earth (Mother Nature), 301, 302

Mount Mabu (Mozambique), 334

Mozambique: carbon capture project,
319-320, 324-325; climate change mitigation
strategies, 325; economy, 317; extreme
weather events, 319; green extractivism,
317, 319, 331-332; machambas (small pieces
ofland), 325, 326-327, 328, 329, 330, 331;
map of, 318f; REDD+ carbon-sequestration
projects, 3, 320. See also Mabu, Zambézia
province (Mozambique); Nhambita, Sofala
province (Mozambique)

Mpumalanga Province (South Africa): coal
industry, resistance against, 284, 289-290;
environmental effects of coal mining,
285-286; Just Transition (coal industry), 282;
map of, 242f; participatory research, 291;
social impacts of coal mining, 286

multiplying vulnerability index, 50, 52

Munnik, V., 284

Mura people of Manaus (Amazonian
Indigenous community), 307, 309-310

N

Nakoda (First Nations, Canada), 1

Nalule, V. R., 283

Namadoi community (Mabu, Mozambique),
334

Nangaze community (Mabu, Mozambique),
334, 335

National Development Plan (South Africa),
281, 283

National Environmental Policy (PNMA)
(Brazil), 159

National Information System on Dams (Brazil),
171, 174n7

National Institute of Cartography (INC)
(Brazil), 93n6

National Institute of Colonization and Agrarian
Reform (INCRA) (Brazil), 141, 144

National Mining Agency (Brazil), 160-161

National Policy on Dam Security (Politica
Nacional de Seguranga de Barragens PNSB)
(Brazil), 160

National Strategy for Adaptation and Mitigation
of Climate Change (Mozambique), 325

National Strategy for Reducing Emissions
from Deforestation and Forest Degradation
(Mozambique), 325

National Water Act (NWA) (1998) (South
Africa), 245-246, 247, 248-249, 264

National Water Policy (1997) (South Africa),
264
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National Water Resources Policy (PNRH)
(Water Law) (Brazil), 159-160

National Water Resources Strategy 2 (NWRS)
(South Africa), 251-252, 263, 264

Natives Land Act (1913) (South Africa), 244

natural disasters: LICCI indicators, 34, 35f;
risks, 31

Nature: as a commodity, 211; rights of, 211-212;
spiritual relationship with, 299-300

Nature’s Contributions to People (NCP):
defined, 118; soils’ role in delivering, 118-119,
118¢

Néhiyawéwin (First Nations, Canada), 1

New Mining Code (Brazil), 159, 161-162

ngiitram (traditional format of extended
conversation), 213

Ngwéi, Commune of (Cameroon). See
Commune of Ngwéi (Cameroon)

Nhambita, Sofala province (Mozambique):
about, 325-326; action-oriented research,
322, 323f, 324; carbon capture project,
319-320, 324-325; climate justice, workshops
on, 322, 323f, 324; exchange visits with Mabu,
324; food insecurity, 330-331; implications
of REDD+ project, 327-329, 330-331, 332;
map of, 318f; REDD+ (Sofala Community
Carbon) project, 320, 325; top-down climate
solutions, 332-333, 336; tree planting for
carbon credits, 326-327

Nigeria: farmers, effect of climate change on,
49, 58-59; focus group discussions (FGDs)
with farmers, 50, 52, 53-54, 54f; National
Adaptation Programmes of Action (NAPAs),
60; training workshops with farmers, 52,

53, 53f, 54f, 55, 56f. See also Africa; farmers,
smallholder (small-scale)

Niitsitapi (First Nations, Canada), 1

nitrogen dioxide (NO,) emissions, 285

Nvava community (Mabu, Mozambique), 334

NWRS. See National Water Resources Strategy
2 (NWRS) (South Africa)

0

Obafemi Awolowo University (Ile-Ife, Nigeria),
53

Oblo (LICCION digital platform), 32, 34, 36,
381,39, 40

OBM (Mining Dams Observatory) (Brazil),
172-173

O’Brien, K., 350-351

Observatory of Sustainable and Healthy
Territories of Bocaina (OTSS), 125

oceans. See common-pool natural resources



Odemuyiwa (Nigeria): described, 50, 51f; focus
group discussions (FGDs), 50, 52, 53-54;
training workshops, smallholder farmers,
52-53, 53f, 54f, 55, 56f

Odemuyiwa Farmers’ Association (Nigeria), 52

OEM (Education and Mining Observatory),
172-173

Oil Palm and Adaptive Landscape (OPAL)
project (Commune of Ngwéi), 74, 93n5

oil palm sector: adaptation strategies, 86-90,
87f, 89f; agricultural inputs, access to, 75,
76-78, 77f, 88-89, 89f, 93n8; climate trends,
78-81, 791, 80f, 82f; exploitation within,
74-76, 93n3; impacts of climate change on,
82-83, 821, 84f, 85, 85f, 86f, 91; palm oil as
biofuel, 93n2; participatory research in,
70-71, 74; social injustice of, 70, 74-76

oil sands (OS), 351-352

Ojala, M., 346

Ontario Teacher’s Pension Plan (OPTT), 352

OPAL. See Commune of Ngwéi (Cameroon);
Oil Palm and Adaptive Landscape (OPAL)
project (Commune of Ngwéi)

open access property regime: common-pool
natural resources, 102; common property,
compared to, 105

OpenTEK (LICCI digital platform), 32, 34, 36,
38f

organic food initiatives: negative effects of, 3

organization: and resilience, 110

organized disinformation, 163-165, 164f

OS. See oil sands (OS)

Ostrom, Elinor, 105-106, 111, 145

OTSS (Observatory of Sustainable and Healthy
Territories of Bocaina) (Brazil), 125

Oxford English Dictionary, 268

P

palm oil: as biofuel, 93n2. See also oil palm
sector

Pandey, B., 286

Pangue dam (Biobio River, Chile), 208

PAR (participatory action research), 269. See
also action-oriented research

Paraopeba River (Brazil): mining disaster, 157

Paraty (Brazil), 28, 30f, 32, 120. See also Brazil;
Quilombola communities (Brazil); specific
Quilombos (e.g., Quilombo do Campinho)

participatory action research (PAR), 269. See
also action-oriented research

participatory community monitoring: about,
224-226; elements, types recorded, 228-229;
stages of, 226, 227t, 228

participatory governance, 142-143, 182, 200,
213-214, 273, 305

participatory mapping. See social cartography

participatory research: benefits of, 6, 7f, 16,
18, 62-63, 106-107, 214; challenges with,
3, 39, 40; and knowledge co-production,
12; participatory action research (PAR),
269. See also climate justice; Commune of
Ngwéi (Cameroon); Community Sentinels
(Carelmapu initiative, Chile); Guapiruvu
community (Brazil); Inkomati Catchment
(watershed) (South Africa); Just Transition;
Lamu Port (Kenya); Mapuche-Pewenche
Indigenous People (Wallmapu); Nigeria;
Quilombola communities (Brazil); Sdo Paulo
city (Brazil); Vale do Ribeira (Brazil); youth

participatory video (PV), 347, 349-350

PAs. See Protected Areas (PAs)

payments for environmental services (PES), 325

PDAC (Prospectors & Development Association
of Canada), 166

PDS (Projecto de Desenvolvimento Sustentdvel)
(Brazil), 113n4

PEI (Intervales State Park) (Brazil), 141, 144

PES (payments for environmental services), 325

Philippines: participatory video (PV), 349

photography. See photovoice (participatory
research project)

photovoice (participatory research project), 347,
348, 349

physical indicators (of climate change impacts),
34, 35f

Pitril (Mapuche-Pewenche community) (Chile),
213

pit toilets, 266

Plano de Seguranga de Barragem (Mining Dam
Safety Plans) (Brazil), 160

PNMA (National Environmental Policy)
(Brazil), 159

PNRH (National Water Resources Policy)
(Brazil), 159-160

PNSB (National Policy on Dam Security/
Politica Nacional de Segurancga de Barragens)
(Brazil), 160

Politica Nacional de Recursos Hidricos (PNRH)
(Brazil), 159-160

Politica Nacional de Seguranga de Barrangens
(PNSB) (Brazil), 160

popular epidemiology, 261

POT (Programa Operag¢ao Trabalho) (Sao
Paulo), 108

poverty. See socio-economic levels (class)

power: positions of, 20
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private property regime: common-pool natural
resources, 103-104

privatization: of water, 265-266

production: of environmental resources,
157-158

Programa Operagao Trabalho (POT) (Sao
Paulo), 108

Projecto de Desenvolvimento Sustentdvel (PDS)
(Brazil), 113n4

property regimes: for common-pool resources,
102-106, 109, 110-111, 112

Prospectors & Development Association of
Canada (PDAC), 166

Protected Areas (PAs): challenges with the
management of, 141-143; restrictions on, 138

PSBM (Mining Dam Safety Plans/Plano de
Segurancga de Barragem) (Brazil), 160

public (state) property regime: common-pool
natural resources, 104

Public SIGBM (Brazil), 171

public sphere dimension (Laudato Si’
movement), 304, 304f, 305-306

Pangue River (Mozambique), 318f, 325

PV. See participatory video (PV)

Q

Queer, 21nl

Quellon (Chile), 28, 29f, 32. See also Chile

Quepuca Ralco community. See Mapuche-
Pewenche Indigenous People (Wallmapu)

Queuco River (Chile): about, 208, 212-213;
participatory research, river monitoring
strategy, 213-214, 215f, 216; social
cartography (participatory mapping),
216-218, 217f; water rights, 210-211

Queuco River Defense Network. See Red por la
Defensa del Rio Queuco (RDRQ)

Quilombo do Bracui (was Santa Rita do Bracui):
about, 121-122; map of, 30f; soils, social
value of, 129

Quilombo do Campinho (was do Campinho da
Independéncia): about, 120-121; agroforests,
126; map of, 30f

Quilombola communities (Brazil): agroforests,
126-127, 127f; challenges faced by, 120,
121-122; collective land ownership, 3, 19,
113n4, 130-131; history of, 116-117; land
acquisition, inequality in, 129-130; land
rights, 130-131; participatory research,
119-120, 122, 123f, 124f, 125; soils, local
knowledge of, 126; transfer of traditional
knowledge, 127, 128f, 129. See also Brazil;
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specific Quilombos (e.g., Quilombo do
Campinho)

Quilombos, 117. See also Quilombola
communities (Brazil)

R

race, 14; Environmental Justice Movement
(EJM) and, 14, 15; Just Transition programs,
290, 291; knowledge sharing across, 6; and
poverty, 251-252, 271; and water access,
248-249, 250, 251-252, 253, 254; and youth,
climate change activism, 343, 344. See
also environmental racism; historically
disadvantaged individuals (HDI) (Black
people); institutional racism; socio-economic
levels (class)

racism. See environmental racism; institutional
racism

Rain Forest agro-climatic zone (Nigeria), 50,
51f, 61-62

rainwater harvesting, 267

Ralco dam (Biobio River, Chile), 208, 209

Ralco Lepoy community. See Mapuche-
Pewenche Indigenous People (Wallmapu)

Ramos, E.L., 129

RBC (Canada bank), 352

RDRQ. See Red por la Defensa del Rio Queuco
(RDRQ)

RDS (Reserva de Desenvolvimento Sustentdvel
Sustainable Development Reserves) (Brazil),
113n4

RECSOIL recarbonization program (Brazil),
116

REDD+ (reducing emissions from deforestation
and forest degradation): carbon capture,
324-325; failure of, 3, 333-334. See also
Nhambita

Red por la Defensa del Rio Queuco (RDRQ)
(Chile), 211, 212, 213

red tides (algal blooms), 31

reducing emissions from deforestation and
forest degradation (REDD+). See REDD+

Reguemos Chile (private corporation), 209-210

religion: and climate action, 297-298

religious environmentalism, 303, 305-306

rematriation (Indigenous concept of), 299, 301,
303

renewable energies: concerns with, 207-208;
hydropower, impacts of, 209

research: climate change, 25-26. See also
academic research; action-oriented research;
participatory research

researchers: responsibilities of, 20



“Research Involving First Nations, Inuit and
Metis Peoples of Canada” guidelines, 306
Reserva de Desenvolvimento Sustentdvel (RDS)
(Sustainable Development Reserves, Brazil),
113n4

Reserva Extrativista (Resex) (Extractive
Reserves) (Brazil), 113n4

Resex (Reserva Extrativista/Extractive Reserves)
(Brazil), 113n4

resilience: and agency, 106, 110; and communal
ownership of natural resources, 106, 110-111;
described, 119; socio-ecological (SER),
119-120; and youth, 345-346

resource extraction, 307

ressourcement, 302-303

rights. See human rights; land use rights;
riparian rights; usufruct rights; water rights

Rios to Rivers (NGO) (Chile), 211-212

riparian rights, 245

rivers: community monitoring strategy,
213-214, 215f, 216; inter-disciplinary study
of, 212; as legal subjects, 211; as social-
ecosystems, 208, 212. See also fresh water

“The Role of Soils in Delivering Nature’s
Contributions to People” (Smith), 118-119

Rucalhue Lirquén Seeds Youth Group. See
Grupo Juvenil SDL Rucalhue

S

Sacred Heart Church of the First Peoples
(Edmonton), 306, 311, 313

SAHRC. See South African Human Rights
Commission (SAHRC)

Saint Thomas Aquinas French Catholic Church
(Edmonton), 306, 311, 313

Samarco mining company, 157

sanitation, lack of, 266

Santa Rita do Bracui river basin, 121

Sao Paulo city (Brazil): CDHU (Housing
Company of the State of Sao Paulo), 108-109;
community gardens, 108-109; participatory
research, community-based, 106-107;
Programa Operagao Trabalho (POT) (Séo
Paulo), 108; urban poverty, 101. See also
Brazil

Sao Paulo State (Brazil): map of, 30f; studies in,
28. See also Brazil; Vale do Ribeira (Brazil)

Sasol (chemical firm, South Africa), 287

schools: Discourse on Development through
Mining (DDM), 165-166; using MapGD to
teach territoriality of mining disasters, 168—
169; as victims of organized disinformation,
163-165

School Strike for Climate Halifax, 352

Schreiner, B., 253-254

science: and injustice, 261; of water, 260-262,
273,274

Science, Camera, Action! (photovoice project),
348

science justice, 261

Scoones, I, 271, 272

Scotiabank (Canada), 352

SDCEA (South Durban Community
Environmental Alliance) (South Africa), 269

SDGs (Sustainable Development Goals) (United
Nations), 115, 207

sea lions, disappearance of, 232f, 234

seas. See common-pool natural resources

seaweed, gathering of, 233f, 234

seeds. See agricultural inputs

Sentinels. See Community Sentinels
(Carelmapu initiative, Chile)

sequestration. See carbon capture

SER. See resilience; socio-ecological resilience
(SER)

seringueiros of Machadinho d’Oeste
(Amazonian Indigenous community), 307,
309-310

Serra do Mar (Brazil), 31

Sete Barras (Brazil), 146, 147

shellfish, gathering of, 233f

Siami-Namini, S., 182

Siza Water Company (South Africa), 265

smallholder farmers. See farmers, smallholder
(small-scale)

small-scale farmers. See farmers, smallholder
(small-scale)

Smith, P., 118-119

Smith, S., 288

snails (Helix aspera): oil palm devastation, 82,
84f

social cartography, 27, 28, 31, 32, 36; Queuco
basin, 216-218, 217f

social-ecosystems, 208, 212

social factors: resilience, that provide, 110-111

social justice, 15; and coal mining, 286

social resilience: described, 119

social technologies, 107, 113n3

socio-cognitive constructs: and resilience,
110-111

socio-cultural/economic indicators (of climate
change impacts), 34, 35f

socio-ecological resilience (SER): described,
119; and soils, 119-120
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socio-economic levels (class): and carbon
capture projects, 319-320, 324-329, 333, 336;
climate change impacts, 48-50, 55, 57-59,
62, 82-86, 88-91; coal mining communities,
inequality, 281; impact of development, 179;
and just transformations, 13; Just Transition
programs, 285-286, 287, 288-289, 290-292;
knowledge sharing across, 6; and land access,
116-117,120-122, 129-131; and organized
disinformation, 163-165, 163f; participatory
governance, 185, 186t, 191-193, 199-201,
201n2; social classification system criteria,
145-146, 147; survey data based on, 74; and
water rights, 157-159, 264. See also race

Sofala Community Carbon Project (REDD+
project). See Nhambita, Sofala province
(Mozambique)

Soil Genesis and Classification Library (UFRR],
Brazil), 124f, 125

soils: local knowledge of, 126; management
principles, 118-119, 127; NCPs, role in
delivering, 117-119, 118¢; participatory
research on, 119-120, 122, 123f, 124f, 125;
role of, 115-116

Solidarity Economy and Sustainable
Development Association of Guapiruvu
(Brazil), 143-144, 146

Somkhele (Kwazulu-Natal, South Africa), 289

South Africa: citizen science (CS), 269; coal
industry, 281-284, 285-286, 287, 288-292;
communal land ownership, 3, 239, 241, 243,
246-247; Constitution (1996), 247-249, 251,
254,255n2, 264; history, 239, 244-245, 247,
Irrigation and Conservation Act (1912), 244,
245; map of, 242f; National Development
Plan, 281, 283; National Water Act (NWA)
(1998), 245-246, 247, 248-249, 264; National
Water Policy (1997), 264; Natives Land Act
(1913), 244; privatization of water, 265-266;
small-scale farming, 239, 241; Water Act
(1956), 245, 255n1; water justice, 239-241,
259, 260; water scarcity, 263-264; Water
Services Act (1998), 264; water-use licences
(WUL), 247, 248, 249-250, 255n3. See also
historically advantaged individuals (HAT)
(white people); historically disadvantaged
individuals (HDI) (Black people); Inkomati
Catchment (watershed) (South Africa); Just
Transitions; Mpumalanga Province (South
Africa); National Water Resources Strategy 2
(NWRS) (South Africa); Vaal Environmental
Justice Alliance (VEJA)
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South African Constitution (1996), 247-249,
251, 254, 255n2

South African Human Rights Commission
(SAHRC): water rights, 260, 266

South African National Environmental
Management: Air Quality Act, 285

South African Water Caucus, 267

South Durban Community Environmental
Alliance (SDCEA) (South Africa), 269

spatial data infrastructures (SDIs): initiatives, to
support local, 27

SPI. See standardized precipitation index (SPI)

spiritual environmentalism, 303, 305-306

spiritual dimension (Laudato Si’ movement),
304-305, 304f

standardized precipitation index (SPI), 94n9

stewardship (Indigenous concept of), 299,
303-304

storage, carbon. See carbon capture

stories: as data collected, participatory
community monitoring, 229

Story Map platform (CoAdapta), 32, 33-34, 36,
37f

storytelling, as a tool, 19-20, 32, 33-34

Strategy Document for Growth and Employment
(Cameroon), 70

sulfur dioxide (SO,) emissions, 285

Surface Meteorology and Solar Energy (SSE)
(NASA), 74

Sustainabiliteens Vancouver, 352

Sustainable Development Goals (SDGs) (United
Nations), 115, 207

Sustainable Development Projects (Projecto de
Desenvolvimento Sustentdvel) (Brazil), 113n4

Sustainable Development Reserves (Reserva de
Desenvolvimento Sustentdvel) (Brazil), 113n4

Swarthmore College (Philadelphia), 351

T

tailings dams: main causes of ruptures, 162-163;
in Minas Gerais state (Brazil), 157-158;
ruptures as processes, 164f, 168-169

Tanner, T.M., 344

TD Bank (Canada), 352

Terreiro de Candomblé (Quilombo do Bracui),
129

territoriality of mining disasters, 169

THPs (traditional health practitioners), 260,
275n2

350.0rg, 351

3P Geo-participatory Mapping, 169-170

Thunberg, Greta, 351



TLK. See Traditional and Local Knowledge
(TLK)

Tocopilla earthquake (2007) (Chile), 31

top-down climate solutions, 332-333, 336

toponyms (place names), 216, 217, 218

Traditional and Local Knowledge (TLK):
and climate change research, 26, 36, 39;
and cognitive justice, 262; and ecosystem
conservation, 116, 200-201, 208, 266-267;
and science knowledge, 261-262; of soils,
126; of water, 260-261, 267

traditional health practitioners (THPs), 260,
275n2

tragedy of the commons, 2

“The Tragedy of the Commons” (Hardin), 102,
105, 109-110

transformations, just. See just transformations

Transitions, Just. See Just Transitions

Trapa Trapa (Mapuche-Pewenche community),
213

Tratrawiinko, 208

Treatment Action Campaign (South Africa),
269

tree planting: and carbon credits, 326-327; and
food insecurity, 330-331; socioeconomic
implications of, 327-329

TROPOMI (Tropospheric Monitoring
Instrument), 285

Tropospheric Monitoring Instrument
(TROPOMI) satellite monitoring, 285

Trott, C.D., 346, 347-348

Tshintsha Amakhaya (civil society alliance,
South Africa), 267

tsunamis, 31

Tsuut’ina (First Nations, Canada), 1

Tupi-Guarani (Brazil), 1

Turtle Island, 21n1. See also Canada

8]

Ubatuba (Brazil), 28, 30f, 32. See also Brazil

UEMG (Federal University of Minas Gerais),
169

UFRR] (Federal Rural University of Rio de
Janeiro, Brazil), 125

UNAC (Unido Nacional de Camponeses)
(Mozambique), 322

UNESCO World Heritage Sites: Bocaina
National Park (Brazil), 121; Lamu Island
(Kenya), 179; Paraty (Brazil), 120

UNFCCC (United Nations Framework
Convention on Climate Change), 60, 211, 305
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Climate catastrophe throws into stark relief the extreme, life-threatening
inequalities that affect millions of lives worldwide. The poorest and

most marginalized, who are least responsible for the consumption and
emissions that create climate change, are the first and hardest impacted,
and the least able to protect themselves. Climate justice is simultaneously
a movement, an academic field, an organizing principle, and a political
demand. Building climate justice is a matter of life and death.

Climate Justice and Participatory Research offers ideas and inspiration

for climate justice through the creation of research, knowledge, and
livelihood commons and community-based climate resilience. It

brings together articulations of the what, why, and how of climate

justice through the voices of energetic and motivated scholar-activists
who are building alliances across Latin America, Africa, and Canada.
Exemplifying socio-ecological transformation through equitable public
engagement, these scholars, climate activists, community educators, and
teachers come together to share their stories of participatory research and
collective action.

Grounded in experience and processes that are currently underway,
Climate Justice and Participatory Research explores the value of common
assets, collective action, environmental protection, and equitable
partnerships between local community experts and academic allies.

It demonstrates the negative effects of climate-related actions that

run roughshod over local communities’ interests and wellbeing, and
acknowledges the myriad challenges of participatory research. This is a
book committed to the practical work of transforming socio-economies
from situations of vulnerability to collective wellbeing.
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