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Abstract: Climate change poses an existential threat to Indigenous communities worldwide, disproportionately
impacting their socio-economic arena despite these groups contributing minimally to global emissions. Indigenous
communities face chronic vulnerabilities exacerbated by climate-induced environmental transformations that directly
undermine their traditional livelihoods, cultural integrity and economic well-being. The socio-economic vulnerability of
Indigenous communities stems from their deep interconnection with natural environments, where traditional occupations
remain fundamental to both economic sustenance and cultural identity. Climate change disrupts these nature-based
livelihoods through increasing frequency of extreme weather events, shifting ecological cycles, biodiversity loss and
resource scarcity. The economic consequences manifest through multiple pathways like declining agricultural
productivity, fisheries depletion, and forest resource degradation directly reduce household incomes and food security.
Forced livelihood transformations increasingly push Indigenous peoples into informal labor markets at the margins of
expanding industrial economies, where they face heightened discrimination, exploitation and precarious working
conditions. Women within Indigenous communities experience compounded vulnerabilities, confronting multiple
discrimination forms while bearing primary responsibility for food production, water collection, and natural resource
management. Thus, the paper is an attempt to explore the socio-economic impacts of climate change on indigenous
communities. In short, safeguarding Indigenous socio-economic well-being in an era of climate change demands
recognition that Indigenous peoples are not merely victims requiring protection, but knowledge-holders whose
sustainable economic models and cultural approaches offer vital pathways toward equitable, effective climate solutions
for all humanity.
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INTRODUCTION

Indigenous People are among the first to face
the direct consequences of climate change due to their
close relationship with nature and the concentration of
many communities in ecologically fragile regions
(Macchi et al., 2008). The UNPFII (2008) special
theme on “Climate change, bio-cultural diversity and
livelihoods” signaled growing concern that climate
change, combined with mitigation and adaptation
measures, was threatening Indigenous rights, cultures
and economic survival. Parallel debates in the IPCC’s
Fourth Assessment Report (AR4, 2007) and Fifth
Assessment Report (ARS, 2014) began to incorporate
Indigenous Peoples as distinct groups facing specific
climate risks and holding unique adaptation
knowledge, though coverage remained uneven (IPCC,
2001; Ford et al., 2012). The livelihood of Indigenous
communities was already being disrupted by rising
temperatures, altered precipitation patterns, sea-level
rise and increasing frequency of extreme events (Baird,
2008). These climate related changes translated into
loss of income, heightened poverty, food insecurity and
health burdens, often in contexts where public services
and political representation were weak. At the same
time, climate-related policies such as biofuel
expansion, REDD+ projects and protected areas

sometimes imposed additional constraints on land
access and resource use (Garcia-Alix, 2008; Olsson et
al., 2014a). Thus, the paper is an attempt to explore the
socio-economic impacts of climate change on
indigenous communities

Climate impacts on agriculture, pastoralism and
fisheries

Indigenous  communities, despite  their
minimal contribution to greenhouse gas emissions,
were experiencing disproportionate and culturally
specific impacts from climate change on their
traditional livelihoods in agriculture, pastoralism and
fisheries. In the agricultural sector, indigenous farmers
observed tangible shifts in their local environments.
Climate variability, including prolonged summers,
delayed monsoons and unpredictable rainfall in the
Indian Himalayas are documented with heavy toll of
vulnerabilities (Rana ef al., 2013). These changes were
directly linked to altered agricultural practices, such as
a shift from high-moisture crops like sugarcane to more
drought-tolerant varieties and the migration of apple
cultivation to higher altitudes, reflecting a direct threat
to traditional farming systems. For pastoralist
indigenous communities, the impacts were often acute,
manifesting in resource scarcity and increased conflict.
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Saitabau (2014) highlighted how the nomadic Maasai
in southeastern Kenya is destabilizing their primary
livelihood in fragile rangelands due to climate change
impacts. This was echoed in observations from East
Africa, where rising temperatures and dwindling water
supplies forced pastoralist groups like the Turkana and
Dassanech to range more widely, leading to deadly
cross-border conflicts over diminishing grazing lands
and water, a phenomenon described as some of the
world's first climate-change conflicts (Wilson Center
Staff, 2010). The collapse of the Mapungubwe society
in southern Africa to the vulnerability of pastoralism to
increasing aridity due to climate change was already
reported (O'connor and Kiker, 2004).

Indigenous fisheries also faced profound
challenges, disrupting both subsistence and cultural
practices. Jacob et al. (2010) revealed that climate
change was altering the timing and abundance of
sockeye salmon runs for life and livelihood of St'at'imc
people of British Columbia. These changes were highly
problematic because the community's traditional
preservation method of drying fish was intricately tied
to specific seasonal weather patterns, threatening a
practice spanning thousands of years. In the Amazon,
climate change interacts with deforestation and forest
fragmentation, leading to increased drought frequency
and fire risk, which in turn affects hunting, fishing and
small-scale agriculture that form the backbone of many
Indigenous economies. IPCC AR4 and ARS
highlighted that climate-related shifts in precipitation
and temperature patterns could undermine crop yields
and livestock productivity in tropical and subtropical
regions, with disproportionate effects on smallholders
and Indigenous communities reliant on rainfed
agriculture and extensive grazing (Olsson et al,
2014a). Thus, all these cases illustrated a pattern where
climate change compounded the vulnerabilities of
indigenous communities, threatening not just their food
systems but the very cultural fabric tied to them too.

Mixed economies and hidden losses

Indigenous  economies often  combine
subsistence harvesting with wage labor, small-scale
trade, tourism and use of public transfers, yielding
complex livelihood portfolios. In many Arctic
communities, for example, the value of country food
obtained through hunting and fishing represented a
substantial share of the local economy, even when not
formally counted in monetary terms. Climate-induced
declines in the availability or safety of harvesting these
resources thus translated into significant “hidden”
economic losses (Olsson et al, 2014b). Similarly, in
dryland and mountain regions, pastoralism and
smallholder agriculture were interwoven with seasonal
labor migration, petty trade and gathering of non-
timber forest products. Climate shocks such as
droughts, floods and storms eroded livestock herds,
destroyed crops and damaged infrastructure, pushing
households to sell assets, take on debt or increase out-
migration -all of which had long-term implications for

income security and socio-economic stratification.

Climate change thus delivers a compounded
blow, disrupting not only the market-based components
but also the subsistence harvests that are fundamental
to food security and cultural identity. Crucially, the
loss of traditional foods and materials imposes a
significant but often uncounted economic burden,
representing a direct financial drain that is invisible in
standard economic indicators. These hidden losses also
manifested in the erosion of traditional knowledge
systems and social stability among Indigenous
communities. The impact of climate change on food
security among indigenous people underscores how
climate-driven food system failure can destabilize
entire sociopolitical structures, a form of total loss that
transcends mere crop failure. Thus, the very structure
of an indigenous economy dictates its capacity to
absorb climate shocks and its disruption represents a
loss of millennia-tested adaptive strategies. The hidden
loss, in this context, is the destruction of sustainable
ways of life that have long acted as a global public
good, a loss that remains unaccounted for in
mainstream climate debates.

. Food and nutritional insecurity: One of the
most profound yet frequently underestimated
socio-economic impacts of climate change on
indigenous communities is the exacerbation of
food and nutritional insecurity, manifesting as a
"hidden loss" that extends beyond mere caloric
intake. Indigenous food systems, which are deeply
interwoven with local ecosystems and cultural
practices, have sustained these communities for
millennia by providing diverse, nutrient-dense
diets (Elliott et al., 2012). Climate change disrupts
these systems through multiple pathways: shifting
habitats of key species, altering migration patterns
of animals and fish, increasing the frequency of
crop failures due to unpredictable weather and
reducing the availability of traditional plant foods.
As these traditional sources dwindle, communities
are forced to rely increasingly on market-based,
processed foods, where this dietary transition has
been directly linked to a surge in diet-related
health issues. The economic dimension of this
food and nutritional crisis is equally significant
and largely invisible in standard economic
assessments. When indigenous hunters, fishers, or
gatherers are unable to secure their traditional
harvests due to climate-related environmental
changes, they must compensate for this loss with
store-bought alternatives. These intertwined
impacts fundamentally undermine community
well-being and represent a critical failure point
where environmental change translates directly
into socio-economic decline.

. Erosion of traditional knowledge: The

erosion of traditional ecological knowledge
constitutes one of the most profound yet least
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quantified socio-economic impacts of climate
change on indigenous communities. Traditional
knowledge, accumulated  over  countless
generations through direct observation and
interaction with local environments, encompasses
sophisticated understanding of weather patterns,
animal behaviour, plant phenology and sustainable
resource management practices. This knowledge
system is not static but dynamic, continuously
validated and adapted through experience and
transmitted orally across generations. Climate
change fundamentally undermines this process by
introducing environmental conditions that fall
outside the realm of historical experience,
rendering previously reliable indicators and
predictive frameworks obsolete. The socio-
economic consequences of this erosion are
multifaceted and intergenerational. Traditional
knowledge 1is the foundation upon which
indigenous subsistence economies are built; it
informs when to plant, where to hunt and how to
process and preserve foods. As this knowledge
becomes less reliable, the efficiency and success of
harvesting activities decline, directly contributing
to the food insecurity discussed previously.
Furthermore, the erosion undermines the process of
intergenerational transmission. Younger
community members, observing that their elders'
knowledge no longer reliably  predicts
environmental conditions, may lose confidence in
traditional teachings and become less motivated to
learn them. The hidden loss, therefore, is not
merely the disappearance of a cultural artefact but
the destruction of a living, functional system of
adaptive capacity that has ensured community
survival for millennia.

. Displacement and health impacts: Climate-
induced displacement represents a critical yet
often overlooked socio-economic impact on
indigenous communities, triggering cascading
health consequences that extend far beyond
physical relocation. Indigenous peoples' deep
spiritual and cultural connections to ancestral
lands mean that forced displacement constitutes
not merely a geographical shift but a fundamental
rupture of identity, social structure and
cosmological frameworks. The drivers of such
displacement are multifaceted and include both
slow-onset environmental changes and sudden-
onset climate events. The health consequences of
displacement are profound and operate through
multiple pathways. Physically, displacement
frequently exposes indigenous peoples to new
disease  environments, overcrowded living
conditions and inadequate sanitation, increasing
susceptibility to infectious diseases. Malnutrition,
already exacerbated by disruption to traditional
food systems, becomes further entrenched in
displacement contexts where access to traditional

harvesting grounds is severed and reliance on
inadequate food aid increases.

. Economic  marginalization in  mixed
economies: Indigenous communities frequently
operate within mixed economies that seamlessly
integrate  subsistence activities with cash-
generating enterprises, creating a complex
livelihood portfolio that is uniquely vulnerable to
climate change impacts. These mixed economies
typically combine traditional harvesting activities
with income-generating pursuits that are often
themselves natural resource-based, including
forestry, tourism, guiding services and the
production of non-timber forest products. When
climate disruptions reduce the availability of
traditional food species or alter forest ecosystems,
they impair not only subsistence harvests but also
the viability of commercial activities dependent on
the same resources, effectively closing both doors
to economic security. The transition from semi-
subsistence livelihoods to increased cash crop
integration, often encouraged or financially
supported by state actors, has introduced new
dimensions of vulnerability for indigenous
communities confronting climate variability. The
hidden loss inherent in this economic
marginalization is the erosion of the buffering
capacity that mixed economies traditionally
provided. When subsistence and cash sectors are
both climate-sensitive, communities lose the
ability to rely on one when the other falters. The
compounded  economic  vulnerability  thus
manifests as a systemic fragility where climate
impacts on both subsistence and cash sectors
create a downward spiral that standard poverty
metrics fail to capture, yet fundamentally
undermines indigenous communities' capacity to
withstand environmental and economic shocks.

Non-economic and intangible losses

Non-economic  and  intangible  losses
experienced by indigenous peoples due to climate
change represent some of the most profound yet least
quantified dimensions of the crisis, encompassing
damages to cultural identity, traditional knowledge,
spiritual relationships with ancestral lands and
psychological well-being that elude monetary valuation
(Figueroa, 2012). These losses are particularly acute
for indigenous communities whose environmental
identity through the amalgamation of cultural practices,
beliefs and self-perception connected to specific
territories forms the foundation of their existence as
distinct peoples. Unlike economic damages that can be
calculated through replacement costs or lost revenue,
intangible losses strike at the very essence of
indigeneity, severing the intergenerational transmission
of knowledge systems that have sustained communities
for millennia and disrupting the ontological
worldviews based on peoples' intimate connection to
their surrounding environment.
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Indigenous organizations and UN bodies were
already calling attention to non-economic losses,
including loss of culture, identity, spiritual values and
traditional knowledge. These forms of loss are difficult
to quantify in monetary terms but are central to
Indigenous conceptions of well-being and socio-
economic security (Garcia-Alix, 2008). When
communities are displaced from ancestral territories or
when sacred sites and key species are destroyed, the
harm experienced cannot be adequately captured by
conventional economic indicators or compensation
schemes focused on physical assets alone. Such losses
were framed as threats to Indigenous Peoples’
existence as distinct peoples, not only as communities
of individual rights-holders.

Land rights and adaptive capacity

Secure land and resource rights are the
cornerstone of adaptive capacity for Indigenous and
other rural communities. IPCC ARS highlighted that
insecure land tenure and limited recognition of
customary rights increase vulnerability and reduce the
ability of poor and marginalized groups to respond
effectively to climate change. It also noted that land
policies recognizing customary tenure and supporting
community-based resource management can enhance
resilience and contribute to more equitable outcomes
(Olsson et al, 2014b). For Indigenous Peoples,
unresolved land claims, overlapping concessions for
logging, mining or agribusiness and weak enforcement
of legal protections constrained the ability to pursue
long-term adaptation strategies, such as shifting
cultivation patterns, regulating grazing or restoring
degraded ecosystems. The implications of REDD+,
large-scale biofuel production and protected areas for
Indigenous rights and livelihoods are other serious
issues. IPCC ARS5’s livelihoods and poverty chapter
reported that mitigation efforts focused on land
acquisition for biofuel production showed “preliminary
negative impacts on the lives of poor people,”
including dispossession and constraints on subsistence
activities. Such projects, if implemented without prior
informed consent and equitable benefit-sharing, could
amount to “green land grabs”.

REDD+ pilot projects, on one hand,
recognition of Indigenous land rights and customary
stewardship was increasingly seen as essential for
achieving emissions reductions from deforestation and
forest degradation. On the other hand, concerns were
raised about top-down project design, unclear carbon
rights and the possibility that restrictions on traditional
practices such as shifting cultivation, hunting or small-
scale logging could undermine livelihoods. Protected
areas also similarly raising tensions. While some
Indigenous territories overlapped with or were
encompassed within national parks and reserves,
management regimes often excluded or marginalized
customary governance and use, despite evidence that
Indigenous-managed lands frequently had conservation
outcomes comparable to or better than state-run

protected areas (Rights and Resources Initiative, 2015;
Brockington and Wilkie, 2015).

The way forward

Charting a constructive path forward to
address the socio-economic impacts of climate change
on indigenous communities requires a fundamental
shift from externally imposed solutions toward
approaches centered on indigenous rights, knowledge
systems, and self-determination. It should be noted that
Indigenous people are not passive victims but active
agents with millennia of experience adapting to
environmental variability, yet their voices remained
marginalized in climate policy forums and adaptation
planning processes. A meaningful way forward must
begin with the full and effective recognition of
indigenous land tenure and resource rights, as secure
rights to ancestral territories provide the foundational
platform upon which communities can exercise their
adaptive capacities and maintain the ecosystem
integrity upon which their livelihoods depend. The
2007 United Nations Declaration on the Rights of
Indigenous Peoples, while non-binding, established
crucial normative frameworks affirming indigenous
peoples' rights to their lands, territories and resources,
providing a benchmark against which climate policies
and adaptation programs must be assessed.

Integrating indigenous knowledge with
scientific climate research represents another critical
pathway for developing locally appropriate and
culturally grounded adaptation strategies. Indigenous
traditional ecological knowledge offers detailed, place-
based observations of environmental change
accumulated over generations, providing insights into
micro-level impacts that coarse-scale scientific models
frequently ignore. The Intergovernmental Panel on
Climate Change's Fourth Assessment Report in 2007
explicitly recognized that indigenous knowledge is an
invaluable basis for developing adaptation and natural
resource management strategies in response to
environmental and other forms of change (IPCC,
2007). Creating institutional mechanisms for genuine
knowledge co-production can generate more robust
understandings of climate impacts and more effective,
culturally acceptable responses.

Addressing the "hidden losses" demands the
development of alternative assessment frameworks
capable of capturing non-economic damages within
climate policy and compensation mechanisms. Standard
economic metrics routinely fail to account for the
cultural, spiritual and psychological dimensions of
climate impacts that indigenous communities identify
as most significant. The concept of "cultural loss" must
be operationalized within vulnerability assessments and
adaptation planning, drawing upon methodologies from
anthropology, ethnography and participatory action
research to document the intangible dimensions of
climate harm. This includes developing culturally
appropriate indicators of community well-being that
extend beyond income and consumption to encompass
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measures of cultural continuity, traditional knowledge
transmission, language vitality and access to culturally
significant species and sites. The 2009 report from the
United Nations Permanent Forum on Indigenous Issues
on climate change argued compellingly that any
adequate response to climate impacts must include
provisions for protecting and promoting indigenous
cultural heritage, languages, and traditional lifestyles
(United Nations, 2009).

Finally, indigenous  participation in
international climate negotiations must move from
peripheral observation to central engagement, ensuring
that the voices of those most affected by climate
impacts shape the architecture of global responses.
Meaningful participation requires removing practical
barriers to indigenous engagement, including providing
sustained funding for indigenous delegations to attend
negotiations, ensuring translation services for
indigenous languages and creating accessible
mechanisms for submitting traditional knowledge and
policy recommendations. Ultimately, the path forward
demands recognition that climate justice and
indigenous rights are inseparable, and that the well-
being of indigenous communities, as stewards of much
of the world's remaining biodiversity, is intrinsically
linked to the health of the planet as a whole.

Conclusion

The socio-economic impacts of climate
change on indigenous communities reveal a crisis that
is simultaneously environmental, cultural and
economic in nature, demanding an integrated
understanding that transcends conventional analytical
frameworks. Indigenous people, despite bearing
minimal responsibility for anthropogenic greenhouse
gas emissions, find themselves on the front lines of
climate impacts, experiencing disruptions that threaten
not merely their livelihoods but the very foundations of
their cultural identity and intergenerational survival.
The evidence drawn from diverse geographic contexts
consistently illustrates that indigenous communities are
uniquely vulnerable precisely because of their intimate
relationships with local ecosystems, relationships that
have sustained them for millennia but now render them
exposed to environmental changes of unprecedented
speed and scale. The examination of impacts across
primary livelihood sectors of agriculture, pastoralism
and fisheries has revealed that climate change acts as a
threat multiplier, exacerbating existing vulnerabilities
rooted in historical marginalization, political exclusion
and economic discrimination. Indigenous communities
face unpredictable growing seasons and crop failures;
pastoralists confront shrinking grazing lands and
mounting resource conflicts; fishing communities
witness the decline of species central to both
subsistence and cultural practice. These sectoral
impacts, however, represent merely the visible surface
of a deeper crisis. The concept of "hidden losses" has
emerged as a crucial analytical lens for understanding
the full dimensions of climate harm affecting
indigenous peoples.

Food and nutritional insecurity manifests not
only in caloric deficits but in the health crisis
accompanying dietary transitions from traditional foods
to processed alternatives. Traditional ecological
knowledge, accumulated over countless generations,
erodes as environmental cues become unreliable,
severing the intergenerational transmission of adaptive
capacity. Climate-induced  displacement  tears
communities from ancestral territories, inflicting
psychological trauma that conventional mental health
frameworks struggle to capture. Mixed economies that
once buffered environmental variability through
diversification now face simultaneous pressures on both
subsistence and cash sectors, creating compounded
vulnerabilities that standard poverty metrics fail to
register. The intangible and non-economic losses
represent perhaps the most profound yet least
acknowledged dimensions of climate injustice affecting
indigenous peoples. The spiritual relationships
connecting communities to ancestral lands, the
ceremonial practices tied to specific species and
seasons, the linguistic diversity encoding specialized
environmental knowledge, the social cohesion built
around shared harvesting activities constitute forms of
wealth that resist monetization yet remain essential to
indigenous well-being and cultural survival. The distress
experienced when one's home environment transforms
beyond recognition, captures the psychological toll of
watching familiar landscapes become alien, sacred sites
degrade and species of cultural significance disappear.
These losses, invisible in economic impact assessments
and ineligible for compensation under existing climate
regimes, represent for Indigenous communities’ harms
of existential proportions that demand recognition as
fundamental violations of cultural rights. The path
forward requires a fundamental reorientation of climate
policy toward approaches grounded in indigenous
rights, self-determination and knowledge systems. The
United Nations Declaration on the Rights of Indigenous
Peoples provides normative frameworks for ensuring
that climate responses respect indigenous land tenure,
support traditional livelihoods and secure free, prior and
informed consent for any projects affecting indigenous
territories. To conclude, the well-being of indigenous
communities, as stewards of much of the world's
remaining biodiversity, is intrinsically linked to the
health of the planet as a whole and their survival in the
face of climate change represents not merely a matter of
human rights but it is intrinsically linked to the health of
the planet as a whole.

References

e Baird, R. 2008. The Impact of Climate Change on
Minorities and Indigenous Peoples. Minority
Rights Group International. ISBN 978-1-904584-
75-9.

e Brockington, D. and Wilkie, D. 2015. Protected
areas and poverty. Philos Trans R Soc Lond B Biol
Sci. 370(1681):20140271. doi:
10.1098/rstb.2014.0271.

Available Online: https://saudijournals.com/journal/sb/home 325



https://saudijournals.com/journal/sb/home

Rinu Jose.; Sch. Bull.; Vol-1, Iss-11(Dec, 2015):321-326

Elliott, B., Jayatilaka, D., Brown, C., Varley, L.,
Corbett, K.K. 2012. “We are not being heard”:
Aboriginal perspectives on traditional food access
and food security. Journal of Environmental and
Public Health. 01-09. Do0i:10.1155/2012/130945.
Figueroa, R.M. 2012. Indigenous Peoples and
Cultural Losses. In: Dryzek, J.S., Norgaard, R.B.,
Schlosberg, D. (Eds.), The Oxford Handbook of
Climate Change  and  Society. Oxford
Academic. https://doi.org/10.1093/0xfordhb/97801
99566600.003.0016.

Ford, J.D., Vanderbilt, W., Berrang-Ford, L. 2012.
Authorship in IPCC ARS and its implications for
content: climate change and Indigenous populations
in WGIL. Clim Change. 113(2):201-213.
Garcia-Alix, L. 2008. The United Nations
permanent forum on indigenous issues discusses
climate change.
https://iwgia.org/images/publications/TA 1-

2 08 UNPFILpdf.

IPCC. 2001. Climate Change 2001: Impacts,
Adaptation, and Vulnerability. Contribution of
Working Group II to the Third Assessment Report
of the Intergovernmental Panel on Climate Change
Published for the Intergovernmental Panel on
Climate Change. Cambridge University Press.
IPCC. 2007. Climate Change 2007: Impacts,
Adaptation and Vulnerability. Contribution of
Working Group II to the Fourth Assessment Report
of the Intergovernmental Panel on Climate Change.
Parry, M.L., Canziani, O.F., Palutikof, J.P., van der
Linden, P.J. and Hanson, C.E. (Eds.)., Cambridge
University Press, Cambridge, UK.

Jacob, V., McDaniels, T., Hinch, S., 2010.
Indigenous culture and adaptation to climate
change: sockeye salmon and the St'at'imc people.
Mitigation and Adaptation Strategies for Global
Change. 15(8). DOI:10.1007/s11027-010-9244-z.
Macchi, M., Oviedo, G., Gotheil, S., Cross, K.,
Boedhihartono, A., Wolfangel, C., Howell, M.
2008. Indigenous and traditional peoples and
climate change. Issues Paper. TUCN.
https://www.ohchr.org/sites/default/files/Document
s/Issues/ClimateChange/Submissions/ITUCN.pdf.
O'connor, T. G. and Kiker, G. A. 2004. Collapse of
the Mapungubwe Society: Vulnerability of
Pastoralism to Increasing Aridity. Climatic Change.
66(1):49-66.

Olsson, L., Opondo, M., Tschakert, P., Agrawal, A.,
Eriksen, S.H., Ma, S., Perch, L.N. and Zakieldeen,
S.A. 2014a. Livelihoods and poverty. In: Climate
Change  2014: Impacts, Adaptation, and
Vulnerability. Part A: Global and Sectoral Aspects.
Contribution of Working Group Il to the Fifth
Assessment Report of the Intergovernmental Panel
on Climate Change [Field, C.B., Barros, V.R,,
Dokken, D.J., Mach, K.J., Mastrandrea, M.D., Bilir,
T.E., Chatterjee, M., Ebi, K.L., Estrada, Y.O.,

Genova, R.C., Girma, B., Kissel, E.S., Levy, AN.,
MacCracken, S., Mastrandrea, P.R. and White, L.L.
(Eds.)]. Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA.

Olsson, L., Opondo, M., Tschakert, P., Agrawal, A.,
Eriksen, S.H., Ma, S., Perch, L.N. and Zakieldeen,
S.A. 2014b. Livelihoods and poverty. In: Climate
Change 2014: Impacts, Adaptation, and
Vulnerability. Part A: Global and Sectoral Aspects.
Contribution of Working Group II to the Fifth
Assessment Report of the Intergovernmental Panel
on Climate Change [Field, C.B., Barros, V.R,,
Dokken, D.J., Mach, K.J., Mastrandrea, M.D., Bilir,
T.E., Chatterjee, M., Ebi, K.L., Estrada, Y.O.,
Genova, R.C., Girma, B., Kissel, E.S., Levy, A.N.,
MacCracken, S., Mastrandrea, P.R. and White, L.L.
(Eds.)]. Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA.

Rana, R.S., Bhagat, R M., Kalia, V., Lal, H., Sen,
V. 2013. Indigenous perceptions of climate change
vis-a-vis mountain agricultural activities in
Himachal Pradesh, India. Indian Journal of
Traditional Knowledge. 12(4):596-604.

Rights and Resources Initiative. 2015. Protected
Areas and the Land Rights of Indigenous Peoples
and Local Communities: Current Issues and Future
Agenda. Washington, DC: Rights and Resources
Initiative. https://rightsandresources.org/wp-
content/uploads/RRIReport_Protected-Areas-and-
Land-Rights_web.pdf.

Saitabau, H. 2014. Impacts of climate change on the
livelihoods of Loita Maasai pastoral community
and related indigenous knowledge on adaptation
and mitigation. Directorate of Research and
Collections (DRC), National Museums of Kenya.
United Nations. 2009. Report on the eighth session
(18-29 May 2009), United Nations Permanent
Forum on Indigenous Issues. Economic and Social
Council Official Records Supplement No. 23.
United Nations, New York.
https://www.un.org/esa/socdev/unpfii/documents/E
~C 19 2009 14 en.pdf.

UNPFIIL. 2008. Information Note for Indigenous
Peoples’ Organizations and Non-Governmental
Organizations on the Seventh Session of the
Permanent Forum on Indigenous Issues. Special
Theme: Climate change, bio-cultural diversity and
livelihoods: the stewardship role of indigenous
peoples and new challenges. Department of
Economic and Social Affairs Division for Social
Policy and Development, Secretariat of the
Permanent Forum on Indigenous Issues.

Wilson Center Staff. 2010. Yale Environment 360:
‘When The Water Ends: Africa’s Climate
Conflicts’.
https://www.newsecuritybeat.org/2010/11/yale-
environment-360-when-the-water-ends-africas-
climate-conflicts/.

Available Online: https://saudijournals.com/journal/sb/home

326


https://saudijournals.com/journal/sb/home

