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Executive summary

From the perspective of human capital within the purview of climate change, this thematic review aims to assess
the existing knowledge base on the risks and opportunities created by the interlinks between the two. Thereis a
myriad of evidence on the deteriorating impact of climate change on human welfare in these regions, yet it also
has the potential to introduce opportunities for a better future.

This review document is an output produced as part of a multi-country project, ‘Pathways to Resilience in Semi-
Arid Economies’ (PRISE). The contextual focus of it is based on the semi-arid lands (SALs). ‘PRISE’ is a five-year
project with the ambition of generating knowledge about climate-resilient and inclusive growth. Based on a
development-first approach, it aims to engage stakeholders and researchers in identifying the prospects and
challenges posed by climate variability that hinder the development process in semi-arid regions. The PRISE
countries constitute Pakistan, Tajikistan, Burkina Faso, Senegal, Tanzania and Kenya. Lessons drawn from these
target areas will then be generalised for SALs globally.

Climate change and human capital in SALs

A significant proportion of the area, ranging from 40 to 80%, in PRISE countries is classified into ‘arid and semi-
arid’ categories. Owing to their geographical characteristics, these areas are extremely sensitive to climate
change stimuli and their effects, with impacts ranging from increased temperatures, erratic rainfalls, declining
quality and quantity of water and extreme weather events like floods and droughts. These impacts are not only
threatening the natural ecosystems, but also introducing grave concerns for the human systems.

Human Development Index (HDI) of the PRISE countries ranges from 0.388 to 0.607, indicating the low situation
of socio-economic development in these countries, particularly in terms of education, health, and incomes.
Poverty rates in these countries, especially in case of some African countries, are also considerably high. In
addition, majority of the population of these areas is engaged in agricultural, livestock and forest sector for their
livelihoods. High population growth rates (above 2%) and even higher urbanisation rates (as high as 6% in
Burkina Faso) are creating serious policy and development concerns. All these factors indicate the low resilience
of population to external shocks, making them highly vulnerable to scenarios like climate change and its impact.

This review discusses the concept of human capital as well as the mechanism for resilience-building in the
context of risks introduced by climate change and theirimpacts. The idea of human capital is approached in the
context of health, education, livelihoods, migration and the disproportionate impacts on gender and the
marginalised. A thorough assessment of literature indicates that the interplay of human capital and climate
change is twofold: climate change impacts are observed to be detrimental to existing human systems, and at
the same time, a stronger human capital base is vital to adapt to the changing climatic scenario and is imperative
for climate-resilient and inclusive development.

Climate change and health

Health indicators of the PRISE countries show that the status of health in these countries is poor. Infant mortality
rate is as high as 69 deaths in 1000 births in Pakistan, with the rest of the countries ranging close-by. Food
insecurity is highest in Tanzania with 38.8% of population experiencing undernourishment whereas lowest in
Pakistan with 19.9% incidence of undernourishment according to FAO reports. The occurrence of malariais
particularly high in Burkina Faso with 7,963 deaths from the disease only in the year 2012. Health expenditure in
some countries, like Pakistan, is as low as 2.7% of the GDP. The health situation of these countries is worsening
by the ramifications of climate change. Evidence suggests that climate change is responsible for spreading the
geographical range of certain diseases like malaria, meningitis, gastrointestinal infections, etc. Through its toll on
agricultural production, climate change is further worsening the food insecurity situation by making food
accessibility all the more difficult for the poorest population.

However, the most serious health concerns caused by climate change are evident at times of extreme weather
events like floods and droughts when cases of mortality, injury and severe health disorders rise in frequency.
Investing in water and sanitation, especially in urban slums and rural areas can reduce the risk of diseases like
malaria, eye and skin infections, gastrointestinal diseases, etc. In addition, pro-poor health investments,
especially in the less-developed SALs would greatly increase the adaptive capacity of the most vulnerable
populations, making them more resilient to climate-induced health risks.

Connecting the dots: linking climate change resilience to human capital 11



Climate change and education

Another factor that increases the vulnerability of population of PRISE countries is the low educational status there.
While the literacy rates of some of the PRISE countries are comparatively high (100% in Tajikistan and 72% in
Kenya), literature indicates that quality factor is lacking in the education system of these countries, with millions
of school-aged children out of school. Lower secondary level education attainment, which is considered

essential for developing productive skillsin individuals is quite low, particularly in West African countries (Senegal
has 24.4% and Burkina Faso 14%). Owing to the low status of education in the PRISE countries, most people
are involved in low paying climate-sensitive jobs which increase their vulnerability.

Education and awareness has great potential to enhance the resilience of populations to climate effects.
Education can help build risk-assessing and problem-solving skills in people. It also has close affinity to the
earning capacity of individuals, as educated people are generally involved in highly paying jobs and thus have
more adaptive capacity to external risks. A number of studies also indicate that people of SALs are practicing
certain adaptation measures using indigenous knowledge. Thereis a great potential for enhancing the risk-
bearing capacities of people by consolidating this indigenous knowledge with modern methods, technology and
education.

Climate change and migration

Migration, which is used both as an adaptation strategy and coping mechanism, is a common phenomenon in
most of the PRISE countries. Existing literature on climate-induced migration gives snapshots of distress
migration occurring in times of extreme events, however, the statistical data for the slow onset of climate change
migration is more difficult to report. In the slow onset of migration, it is difficult to extract the influence of climate
and environment from a variety of other push factors related to economic, social and political determinants.
Seasonal migration is adopted in Pakistan, Tajikistan, Kenya, and Tanzania to diversify livelihoods in dry weather.
Drought and flood-induced displacements are often accounted for in African countries and most recently in Thar
district of Pakistan. Such movements of people can alter the demographic trends like urbanisation that may spur
growth of urban slums and diaspora, putting further pressure on cities’ strained resources. There are
approximations that due to environmental reasons, about 50 million people move towards urban areas annually.

There is a great potential to use migration as an effective adaptation strategy to reduce the risks of climate
change impact. However, the efficacy of this strategy depends upon the state’s response and proactive
approach to minimize the risks and uncertainties associated with migration. With the availability of better climate-
induced migration data, planning to systemize the migration procedure may improve, thereby enhancing its
ability to increase the adaptive capacity of people.

Climate change and livelihoods

Majority of the people in the SALs of PRISE countries are directly or indirectly engaged in agriculture, livestock,
forestry and pastoral activities. Climate change has introduced a number of livelihood insecurities for these
people, especially for the poor. Even slight shifts in average temperature and rainfall patterns may greatly affect
crop productivity, adversely affecting the incomes and livelihoods of many. Extreme events like floods and
droughts can disrupt complete supply chains with the loss of crops, livestock, and physical infrastructure.

To deal with the impacts of changing climate, people in these areas are taking a number of adaptive measures.
Some people are changing their crops and cropping patterns; others are shifting away from farming to water
resources, forestry, etc.; and some are engaging themselvesin petty trade or daily wage activities. However,
climate change has also introduced tremendous opportunities for livelihoods. Investments in renewable energy
sector, water management sector, low-carbon industries, climate-resilient agricultural research, etc. are some of
the thriving opportunities that climate change has created. PRISE countries have the potential to tap these
opportunities to create climate-resilient livelihood options.

Climate change and the marginalised

The Fifth IPCC report confirms that climate change has been observed to have disproportionate effects on the
socially, economically and culturally vulnerable populations. In the PRISE countries, these groups include the
poor, women, children and the elderly, indigenous people, and minorities, on which the adverse effect of climate
change is more pronounced. The poor have fewer assets and they are heavily reliant on agriculture and livestock
for their livelihoods, thus their sensitivity to climate change impact is greater. By its nature, poverty has other
embedded social adversities like food insecurity, health issues, less education, etc. that increases the
vulnerability of the poor.

12 Connecting the dots: linking climate change resilience to human capital



Climate change is also known to have disproportionate effects on women due to the socially structured gender
roles in PRISE countries. In most PRISE countries, especially in the rural areas, women are responsible for
collecting water, fuel, and food. With pressures on these resources due to climate change, their work becomes
more difficult. Children and the elderly, due to their fragile bodies and less adaptive capacity to extreme
temperatures and disasters, are particularly vulnerable to the effects of climate change. Similarly, indigenous
groups and minorities in many PRISE countries also experience more pronounced effects of climate change as a
result of their social exclusion, geographical remoteness and habitation in climate-sensitive locations.

Conclusion

A thorough literature review indicates the existence of a strong correlation between climate change resilience and
human capital accumulation. Socio-economic development of the population in terms of health, education, and
livelihoods s crucial for increasing their capacities to face external shocks like those caused due to climate
change. The review identifies certain policy gaps suggesting that the development paradigm of the PRISE
countries needs to be changed by considering climate change as more of a development issue rather than an
environmental one. Policy planning needs to consider the detrimental impact of climate change on human
security and at the same time devise strategies to benefit from the opportunities introduced by it. In addition, this
thematic review identifies that more investment needs to be directed towards data documentation for climate-
induced migration. Conceptual frameworks also need to be established for a deeper understanding of how
health and education endowments can be used to enhance climate resilience. Moreover, research is warranted
to analyse the potential of renewable energy jobs to reduce poverty and inequality leading to less vulnerability of
the marginalised. Lastly, a deeper insight is needed to assess as to how the climate change affects labour
productivity.

Children in a flood affected IDP settlement near Rawalpindi, Pakistan. © Ayesha Qaisrani
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1. Introduction

The six-country research project
Pathways to Resilience in Semi-Arid
Economies (PRISE) considers
efforts to achieve sustainable
development in semi-arid regions in
Asia and Africa. This thematic
report has been produced at a time
when development discourse is
bringing three different streams of
global narrative—on sustainable
development, climate change and
disaster risk reduction (DRR) —into
a single thread — that is, building
resilience to ensure climate change
and climate-induced disasters do
not reverse development gains.

Building the resilience of people
and communities translates into
building human capital that is
ultimately better able to adapt to
climate risks. It is important to
consider the human dimension of
climate change, given the direct
and indirect effects of the latter on
well-being, security and long-term
development. Climate change
disrupts equity, efficiency,
empowerment and sustainability,
and its implications are visited on
communities through disruptions in
productivity, livelihood losses,
general discomfort, infrastructure
deterioration, displacement and
migration, education
discontinuation, health issues and
heightened mortality. Moreover,
communities that rely heavily on
natural resources, such as the
semi-arid lands (SALSs) of Asia and
Africa, are more affected by climate
change (IPCC, 2014). Along with
this, if the human development
levels of such communities are low,
the adverse effects of climate
change will be more pronounced,
as low capabilities and human
development endowments make it
harder to cope with shocks that
threaten health, livelihoods and
social stability (Juneja, 2008).

Climate change has exposed
countries all around the globe to a
new set of threats. While most
literature on responses to climate
change has tended to be framed
around mitigation or adaptation
strategies®, there is growing body
of work that ties climate change
actions to poverty reduction,
inequality and sustainable
development?. Bowen et al. (2012)
put forward a framework for
sustainable development in the face
of climate change, according to
which what is necessary is
investment in natural capital,
infrastructure, human capital,
macroeconomic stability, the
institutional and regulatory
framework, access to markets and
capital and firm performance.

More recently, the prevalent global
discourse? of building synergies
among climate change, DRR and
sustainable development, and
taking into consideration
communities and people’s
resilience, matches the PRISE
project’s research focus on building
human capital as a core elementin
achieving the goal of climate-
resilient sustainable development
growth in the SALS of Asia and
Africa. PRISE is a five-year, multi-
country research project that aims
to deliver quality information and
knowledge, keeping in mind the
changing climatic landscape, on
inclusive, climate-resilient, growth.
It is based on a policy- and
development-first approach,
engaging stakeholders and
researchersto map out threats and
opportunities posed by climate
variability in relation to the

! Ngigi, 2009; OECD, 2008;Tubiello, 2012;
Venton and Trobe, 2008.

2 Gupta, 2014; Kates et al., 2006; Skoufias et al.,
2011).

3 The Sustainable Development Goals (SDGs);
COP (Conference of the Parties) 21; World
Conference on DRR.
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development of semi-arid regions.
Such a development-first approach
can help identify the areas and
gaps that need immediate attention
and investment instead of
depending on scientific projections
before action. It engages business
leaders, regional economic
communities, academia, civil
society and researchersto enable
PRISE to cater to demand-specific
policy gaps in semi-arid regions
with sound research backing. The
project focuses on the semi-arid
regions of Pakistan, Tajikistan,
Burkina Faso, Senegal, Kenya and
Tanzania. Lessons drawn from
project countries will then be
generalised for global SALs.

The six PRISE countries share
similar socioeconomic
characteristics, with high poverty
rates, low institutional capacity and
low health and education statuses
(except Tajikistan, which enjoys
better education levels). Primarily
agrarian societies®, these countries
are particularly sensitive to changes
in climate, which may cause
impacts such as degradation of the
natural resource base; disasters
and natural catastrophes;
governance and institutional issues;
disruptions in investment flows and
market mechanisms; loss of
livelihoods; food shortage;
migration and displacement; and
discrepancies in health and
educational standards. Impacts
may also be different depending on
gender, marginalisation and
exclusion. All of this results in
compromised human well-being,
which endangers sustainable
growth.

* Although the share of agriculture towards
national gross domestic product (GDP) is
declining in these countries, agriculture remains
the major employment sector, absorbing more
than 60% of the labour force in PRISE countries.



The purpose of this report is to
carry out an extensive review of the
literature to provide an evidence
base on how climate volatility
erodes human capabilities and
increases the vulnerability of people
living in climate-sensitive, semi-arid
zones. It also aims to explore
potential facets of human capital
that can be focused on in order to
build resilience in the population
against climatic change. Besides
the traditional components of
human capital (health, education
and livelihoods), the report studies
the mobility and migration patterns
of people that result from the
changing climatic scenario and
analyses their relevance in terms of
building the adaptive capacity of
vulnerable populations. The report
also addresses existing deficits in
human capital dimensions in PRISE
countries, which climate change
exacerbates and which expose
people to climate-induced
vulnerability. In addition, the report
is based on the understanding that
social inclusion, social rights and
addressing differences in human
capacity are crucial for improving
climate resilience and inclusive
growth.

This report is based on the
assumption that achievinginclusive,
climate-resilient, growth means
addressing holistically the
interlinked issues of access to
services, demographic
transformation and marginalisation.
It can contribute to local, national
and international policy planning by
furnishing information on the need
to build human capital in order to
improve resilience and adaptive
capacity. It also lays out research
agendas relevantto human capital-
building for the PRISE countries to
be carried out in the
implementation phase in the
coming years of the project. More
specifically, the report aims to
answer the following questions:

1. How are human systems and
endowments vulnerable to
climate impact and what
development opportunities can
enhance resilience?

2. How does climate change
exacerbate transformation in
demography, migration,
urbanisation and gender issues
and how does this
transformation affect climate
resilience?

3. How can communities with
rapidly changing demographics
be better enabled to cope with
climate stress and how can
policy support planned
migration as effective
adaptation?

4. How are livelihoods affected by
the impact of climate change
and climate-induced disasters
and what sort of livelihood
opportunities arise out of the
changing climatic scenario?

To set the scene, Section 2 reviews
the evolution of the human
development paradigm for broad-
based economic growth and
development. It also identifies links
between different concepts that
come under the umbrella of human
development and throws light on
different indices that attempt to
quantify human development.
Section 3 discusses climate change
impacts on human capital in SALs
in the context of vulnerability and
resilience. Section 4 provides a
detailed response to the above-
mentioned PRISE research
guestions. Section 5 sums up the
analysis, draws out policy
implications and directs attention
towards research gaps.

Connecting the dots: linking climate change resilience to human capital 15



2. Conceptualising human capital, human security
and human development

“People are the real wealth of a nation.” (UNDP, 1990)

In economic terms, human capital
is the capacity and capability of
human beings to contribute to
socioeconomic growth. In
comparison, human development,
human security and the protection
of human rights are the processes
that strengthen this capacity
through the provision of structured
choices for health care, education,
food, civic amenities, a decent
standard of living with freedom and
dignity and safety and protection of
life and livelihoods from all shocks,
including social, physical, economic
and environmental shocks (Slaus,
2012). The more adequately
resourced the human security and
development processes, the better
the quality of the human capital to
produce the desired results.

Initially, quantity of labour inputs®
was the primary way of determining
economic development. After the
1960s, significant consideration
began to be givento the quality of
‘human capital’.® However, growth
theories (such as the neo-classical
and the Solow—Swan growth
theories) did not incorporate the
guality of human capital in their
growth framework. Contributions of
economists such as Paul Romer
(1986) and Lucas (1988) and the
introduction of endogenous growth

° Labour inputs have been seen as part of the
production process since the time of Adam
Smith (1776). Together with physical capital and
technological advancements, increases in labour
input have indicated greater growth. In this
scenario, labour specialisation dominated the
perception of human capital.

*The works of Barro (1991), Becker (1975),
Jones (1996), Lucas (1988), Romer (1986) and
Schultz (1961) were ground-breaking in
introducing the importance of human capital,
through investment in the health and education
of people, in the long-run development of
countries.

models broadened the concept of
‘capital 'to include ‘human capital’,
synonymous with educated and
skilled labour.

The idea of ‘human development’
resonates with that of ‘human
capital’. More recently, advocacy
on the ‘livelihoods approach’,
which is a subset of the human
development paradigm, has
coincided with the notion of human
capital. Both these approaches are
people-centric: human
development concentrates on the
capacities of people in relation to
general human well-being; the
livelihoods approach centres
around facilitating people with
access to the ‘assets’ that support
their livelihood strategies. These
assets include physical, natural,
social, financial and human
components. The sustainable
livelihood approach also talks about
the enabling environment
necessary to turn these assets into
productive activities by tapping the
opportunities and removing the
constraints people face in terms of
economic, social and institutional
conditions (Chambers and Conway,
1992).

The following sub-sections discuss
the evolution of the concept of
human capital, including its links
with other people-centred
approaches developed to achieve
sustainable development.

2.1. Evolution of the
human development
paradigm

The UN Development Programme
(UNDP) mainstreamed the concept

of ‘human development’ through its
1990 Human Development Report.
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Prior to that, development was
defined narrowly in terms of
economic growth and was
perceived to improve on its own
through policies that promoted
growth (Sant’Ana, 2008). Growth
was considered inherently
beneficial to all spheres of a society
through its trickle-down effect. Little
attention was given to the evolution
of other factors (along with growth)
such as inequality, poverty, social
injustice, well-being and
empowerment.

Mahbub ul Haq introduced the idea
of human development into the UN
agenda in 1990s inspired by the
capability approach of Sen (1980).”
The concept of human
development promotes the idea
that development, in the perception
of accumulating wealth, is not an
end in itself, rather just a means;
the real end of development is
human well-being. Human well-
being is reflected as the process of
acquiring capabilities and the
freedom to use them. It can be
considered a development of the
people, for the people and by the
people (UNDP, 1990). It advocates
for social progress (better access to
and quality of knowledge and
health services), economics (more
growth to promote human
development and reduce inequality),
efficiency (to enhance productivity),

’Senin “the Equality of What?”1980. The
capability approach of Sen was more on the
philosophical than the economic side, but later
works of Sen did include an economic dimension
as well. Sen’s approach was, in itself, motivated
by the ‘basic needs approach’, which focused
on limited domains for the poor, the economics
of human need and the inter-linkages between
governments, markets and institutions in the
supply and demand of these needs (Doyal and
Gough, 1991; Streeten and World Bank, 1981).



cultural liberty and political
empowerment (particularly for the
marginalised, in terms of gender,
ethnic group and age), sustainability
(in terms of environment and social
and economic development) and
human security (against unforeseen
adverse situations such as conflicts,
disasters, droughts, hunger and
violence). These elements were
developed in subsequent UN
Human Development Reports
(HDRs) over the years.®
Nevertheless, the focus of human
development is on enhancing
people’s standards of living and
their capabilities to contribute
towards development. In other
words, development must revolve
around people, not people around
development.

2.2. Connectivity
between human capital,
human development,
human security and
human rights

The concepts of human capital,
human development, human
security and human rights are
guided by the same overall agenda
of improving people’s lives. The
difference liesin the primary
audience and the literature guiding
the dominant paradigms within
each concept (Alkire, 2010). Table
1 compares these concepts in
summarised form. The concept of
human development was
formulated for development
economists and policymakers to
help them shift the focus of
development from a purely

®The HDRs of 1990, 1991 and 1992 defined the
concept of human development; HDR 1993
focused on people’s participation; HDR 1994
looked at human security; HDR 1995 focused on
gender; HDR 1996 linked economic growth and
human development, HDR 1997 focused on the
eradication of poverty, HDR 1999 addressed
globalisation; HDR 2000 looked at human rights
and human security; HDR 2001 looked at
technological advancements; HDR 2002 focused
on democracy; HDR 2003 introduced the
Millennium Development Goals; HDR 2004
considered cultural liberty; HDR 2005 covered
international cooperation; HDR 2006 focused on
water scarcity; HDR 2007 dealt with climate
change; HDR 2009 addressed migration, etc.

economic growth perspective to
one that also covers people-centric
factors.

There are profound similarities
between human development and
human rights. The idea behind
human rights is ‘the possession of
certain rights by virtue of humanity
to live a life of freedom and dignity’
(UNDP, 2000). These rights guide
the morals and behaviours of
individuals and are universal in
nature, promoting equality for all.
Human development is guided by
the human rights agenda, which
predates the formulation of the
human development paradigm. The
primary audience for human rights,
meanwhile, includes the legal and
the political and activist
communities (Alkire, 2010). The two
concepts are now converging and
both complement each other (ibid.).

Human security also has a logical
relationship with human
development. According to the
Commission on Human Security
(2003), it aims ‘to protect the vital
cores of all human life in ways that
enhance human freedoms and
human fulfilments’. The concept
has evolved from a single core
focus on national or territorial
security to cover a variety of
dimensions, including life,
livelihoods, dignity, food, health and
environment (Alkire, 2010).
Intrinsically a subset of human
development, it concentrates on
empowering people with at least
the minimum set of capabilities to
enable them to live a decent life.
Human security contributes to
human development and the level
of human development reflects the
degree of human security.

“The idea behind
human rights is ‘the
possession of
certain rights by
virtue of humanity to
live a life of freedom
and dignity’ (UNDP,
2000). These rights
guide the morals
and behaviours of
individuals and are
universal in nature,
promoting equality
for all.”
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Table 1: Definitions and concepts

Human
development

Human development is a process of
enlarging people’s choices. The most
critical ones are to lead a long and

healthy life, to be educated and to enjoy

a decent standard of living (UNDP,
1990)

Human capital is the capacity of the

Human . . .
capital population to drive economic growth
P (Human Capital Report, 2013.)
The objective of human security is to
safeguard the vital core of allhuman
Human . o . .
securit lives from critical pervasive threats, in a
y way that is consistent with long term
human fulfilment (Alkire, 2003)
The possession of certain rights by
Human . . . .
. virtue of humanity to live a life of
rights

freedom and dignity (UNDP, 2010)

1. Material well-being
Process of achieving 2. Bodily well-being
human well-being 3. Social well-being
and levels of 4. Security
achieved outcomes 5. Freedom of choice and
of well-being action
6. Psychological well-being
1. Education
. 2. Health
Increasing the -
roductivity of people 3. Innate abilities
P y ot peop 4. On-the-job trainings
5. Migration
1. Economic
Freedom from fear, 2. Health
3. Personal
freedom from want .
. 4. Political
and freedom to live in
dianit 5. Food
gnity 6. Environmental
7. Community
Promot.|on and . 1. Security rights
protection of certain ;
2. Legalrights
fundamental . .
3. Liberty rights
freedoms of o X
individuals and 4. Political rights
5. Social rights

groups

Sources: UNDP, 1990, 2012; Alkire, 2013; Human Capital Report, 2013.

Similarly, human capital and human
development also have a cyclical,
reinforcing relationship. Both can
be considered the means and ends
of each other. From the economic
point of view, human development
leads to human capital formation,
which then contributes to economic
growth. On the other hand, if we
look through the lens of
development, the concept of
human capital formation is
considered an underlying factor in
the agenda of human development.
Thus, both concepts focus on
enhancing human welfare by
instilling different capabilities in
people so they can live a healthy,
safe, knowledgeable and
productive life.

Human capital is used in economic
theory in the sense that it considers
the use of an acquired set of
capabilities, through human
development, as a resource in the
growth process. It relates to the
stock of knowledge and

characteristics of a person that
increases his or her productivity.
Schultz, in 1961, defined human
capital as an investment in the
quality of human beings, which can
then be used to enhance growth
and development. He defined
human capital as the capacity to
adapt to disequilibrium or a
changing environment. Using a
multi-pronged strategy for
strengthening human capital, he
advocated investments in health
services, education and training.
Moreover, he also highlighted the
importance of migration in
response to varying opportunities of
better livelihoods.

Becker (1975) defined human
capital as the stock of knowledge
and skills that increases the
productivity of a person and
considers the contributions of
human capital directly in the
production process. In a sense,
then, this view is rather one-
dimensional. Gardener (1989), on
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the other hand, focusing on
multiple intelligences, saw human
capital as the potential of people
that results from the unique blend
of capabilities and skills of
individuals. The concept of multiple
intelligences entails the overall
personality, preferences and
strengths that increase the
productivity of a person.

What followed these theoretical
underpinnings was empirical
evaluation of endogenous growth
theories involving specific
dimensions of human capital, most
commonly education and health in
relation to economic growth.
Among these, the works of Lucas
(1988), Becker and Murphy (1988),
Romer (1989), Barro (1989), the
International Monetary Fund (IMF)
(1998), Schultz (2003), Wilson and
Briscoe (2004) and Howitt (2005)
deserve special mention. The
Organisation for Economic Co-
operation and Development (OECD)
(2001) explains the concept of



human capital as ‘the knowledge,
skills and competencies embodied
in individuals that facilitate the
creation of personal, social and
economic wellbeing’.

The Human Capital Report (WEF,
2013) mentions that human capital
is not the traditional function of
education and skills; it holds a
bigger meaning in which the health,
physical, social and economic
context of a society are
fundamental. All these components
relate to human development and
increase people’s productivity in the
growth process through
strengthening their capabilities.
Thus, the broad-based definition of
human capital now includes the
knowledge, skills, attitudes and
capacities of individuals in addition
to the social and cultural
endowment of communities to
enable them to live a decent and
productive life (Dae-Bong, 2009;
Heitor, 2012; Marzzuchi and
Montresor, 2012; WEF, 2013). In
line with this definition, we have
tried to understand strengthening of
human capital in SALs in the
context of climate change through
five parameters: education, health,
livelihoods, migration and
marginalisation.

2.3. Measuring welfare

With perspectives on the rationale
of development changing, hard-
core economic indicators such as
GDP and per capita income are no
longer sufficient to cover the issue.
As Robert Kennedy said (in Haq,
1995):

The gross national product does
not allow for the health of our
children, the quality of their
education, or the joy of their play. It
does not include the beauty of our
poetry or the strength of our
marriages; the intelligence of our
public debate or the integrity of our

public officials. It measures neither
our wit nor our courage; neither our
wisdom nor our learning; neither
our compassion nor our devotion to
country; it measures everything, in
short, except that which makes life
worthwhile.

The need for a new measure was
clear and searches were in
progress from the start of the
1990s. Mahbub ul Haq (1999, in
UNDP, 1999) suggested it should
be a single number, with the ‘same
level of vulgarity as the GNP [gross
national product] — but a measure
that is not blind to social aspects of
human lives as the GNP is’. This
laid the foundations for the Human
Development Index (HDI), which
aspired to be both robust and
attractive enough to draw the
attention of policymakers (Jahan,
2002). The HDI focuses on three
main dimensions —health, education
and a decent standard of living —
with a set of indicators for each.

The index measures the average
achievements of people in relation
to these dimensions. Measurement
is weighted on indicators that
comprise life expectancy at birth for
health; the adult literacy rate and
the combined gross enrolment ratio
for primary, secondary and tertiary
schooling for education; and GDP
per capita for standard of living
(UNDP, 1990). But while the HDI is
a strong measure of human
development across nations, it
does not and cannot capture all
human development entails. It is a
summary measure, hot
comprehensive enough to include
aspects like human security,
participation, political freedom and
inequality (Anand and Sen, 1994).

With the introduction of the HDI
and recognition of certain aspects it
does not cover, other indices and
measurements started developing.
This does not mean the HDI

became redundant; rather, other
indices complemented it by serving
to address other dimensions of
human development the HDI could
not entail. In 1995, the Gender-
Related Development Index (GDI)
and the Gender Empowerment
Measure (GEM) were formulated.
These measures focused on
gender inequalities in basic
capabilities and inequalities in
participation in the economic and
political arenas (Jahan,
1999).Following the emergence of
these gender indices, an index was
formulated in 1997 that aimed to
capture multidimensional
deprivations, named the
Multidimensional Poverty Index
(MPI). The MPI is centred on the
same dimensions as the HDI (health,
education and standard of living) but
it takes these in terms of their
deprivations and measures the
intensity of severity of poverty within
them. The MPI provides a holistic
approach to poverty and considers
it as going beyond a simple lack of
economic resources.

All these indices, though not
comprehensive enough to include
human development to its
complete definition, indicate levels
of human development in its basic
dimensions. They do not aim to
replace the economic measures of
GDP and per capita incomes, but
rather to complement them by
giving an indication of countries’
socioeconomic aspects (Haq,
2007). Though open to much
improvement in terms of indicators
and data, these indices guide the
human development journey by
indicating where countries are
lacking and where they perform
well. Box 1 uses these indices to
describe the socioeconomic
landscape of PRISE countries.
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Box 1. Human development in PRISE countries

Various indices indicate that the countries that are part of the PRISE project rank generally low in terms of
human development. Some countries, like Burkina Faso, Tajikistan and Tanzania have shown remarkable
performances in terms of GDP growth but their levels of human development do not show the same
optimistic picture. By not focusing solely on economic values, these indices explain that these countries are
deprived on various dimensions of human development, resulting in low levels of capabilities in their
population.

In terms of the HDI, it is evident that Asian countries perform better than African countries in terms of
human development. Gender disparity is most evident in Pakistan and Senegal. Multidimensional poverty
is more intense in Africa, with a particularly dismal scenario in Burkina Faso, where 50% of the population is
deprived in one dimension or another.

Human development levels in PRISE countries
Country GDP growth (%) HDI?

Pakistan 4 0.537
Tajikistan 7.5 0.607
Burkina Faso 6.5 0.388
Kenya 4.6 0.535
Senegal 3.5 0.485

Tanzania 6.9 0.488
Source: UNDP (2014); World Bank (2014).

Looking at the above table we can discern each country’s human development. For the sake of
understanding, the HDI is broken down into its component indicators for each PRISE country. In the table
below Tajikistan’s progress on the HDI is a product of its remarkable performance in education and its
better performance than that of the rest of the countries in health. Kenya also shows good performance in
education but low performance in health means its HDI ranking is lower than that of Pakistan. Burkina Faso
has the lowest values for all indicators and thus has the lowest HDI ranking.

Components of the HDI
Life Mean years of Gross national
. Expected years of . .
Country expectancy at  schooling schooling (years) income per capita
birth (years) (years) gy %)

Pakistan 66.6 4.7 7.7 4652
Tajikistan 67.2 9.9 11.2 2424

Burkina
Faso

Kenya 61.7 6.3 2158
Senegal 63.5 4.5 . 2169

Tanzania 61.5 51 . 1702
Source: UNDP, 2014.

56.3 13 7.5 1602

 The higher the GDI value, the lower gender disparity is.
2 The higher the HDI value, the higher the human development level.
3 The higher the MPI value, the higher the multidimensional poverty level.
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Poverty rates in PRISE countries

Country

62.14
73.38
71.81
75.22
59.92
69.80

Pakistan
Tajikistan
Burkina Faso
Kenya
Senegal

Tanzania

Rural population (%)

Poverty headcount ratio at
$1.25

12.74
5.92

44.46
43.37
34.06
43.48

Poverty headcount ratio at
$2
60.19

27.69
72.56
67.21
55.22
87.87

Source: World Bank database (World Development Indicators) for latest years available for countries.

On the basis of these indices, the globe has been divided into roughly three groups. The first, which

performs well in almost all dimensions and thus has high HDI and low GDI, GEM and MPI values,
comprises high-performing and developed countries. These countries have a good standing in health,
education and living conditions and have predominantly less gender inequality. The second group of
countries has relatively mediocre levels of achievement in the dimensions included and is thus named the
‘medium development group’. The third group of countries includes the low development countries, in
which performance is relatively quite low in all or some of the dimensions included in the indices. All PRISE
countries, except Tajikistan, are in this group; Tajikistan, given its better performance on the HDI,
particularly because of higher educational levels, is in the middle group. However, a closer look indicates
that its per capita income is actually less than that of Pakistan’s. This reinforces the notion that
development goes beyond just economic measures. The human development situation is particularly bleak
in Burkina Faso with extremely low performance in terms of education, health and economic

empowerment.

As with human development, the
literature looks at human capital
along three broad lines:

1. Education: Indicators include
school enrolment ratios (Romer,
1990), expenditure on
education (Ljungberg, 2002;
Nunes, 2003), average years of
schooling (Barro and Salai-
Martin, 1995; Krueger and
Lindahl, 2001) and adult literacy
ratios (Azariadis and Drazen,
1990).

2. Cost-based: Indicators involving
costs of generating human
capital, for example Schultz
(1961) and Machlup (1962)
used the cost of rearing a child
as an approximation for human
capital. Kendrick (1976) used a
similar measure and included
the tangible as well as the
intangible costs of raising a
child to age 14 years.

3. Future income approach: This
relies on future incomes as a
proxy for human capital levels,

for example earnings per
worker (Macklem, 1997).

A number of weaknesses and
demerits exist in these measures of
human capital.’ For the measures
of human capital to be more
comprehensive, there is a need to
adhere to the framework of human
development (OECD, 2009), as it
considers not only the quantitative
aspect of human capital but also
the qualitative aspect. In the sense
that it aims to conceptualise human
capital in relation to climate change,
the notion of human capital used in
this report harmonises with the
notion of the livelihoods approach,
which links capacities and
vulnerabilities with the environment.
Since the project countries are
largely semi-arid in nature, and are
thus exposed to a variety of climate
risks, this analysis focuses on
interlinks between climate variability
impacts and human capital. The

¢ see Dae-Bong, 2009, for details.

report looks at the impacts of
climate change in the specific
context of education, health,
climate-induced migration,
livelihoods and marginalisation of
the people at risk and identifies
opportunities that can be tapped in
the face of climate change to lead
to climate-resilient sustainable
development. By analysing these
risks and opportunities, the review
highlights certain areas and gaps
that warrant special attention,
which could be the focus of PRISE
research in the coming years.

2.4. Human development
within the climate
change context

The world has entered 2015 with
three new global initiatives, which
have a keen climate-resilient
development focus: the SDGs
(formulated by the UN General
Assembly), the climate-focused
COP21 (to be held in December
2015 in Paris with the objective of
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reaching a universal legally binding
agreement on climate) and the
Post-Hyogo Framework of Action
(to be adopted at the World
Conference on Disaster Risk
Reduction (WCDRR) in Sendai,
Japan, in 2015). These initiatives
provide an opportunity for
researchers and policy analysts to
conceptualise frameworks that
guide the resilience-building of
human beings against a variety of
shocks through the lens of ‘human
capital’.

The gravity of the challenge climate
change poses can be judged from
the fact that, despite the existence
of a UN legal mechanism to deal
with climate change,™ the global
community has adopted an
independent goal (Goal 13), under
the SDGs, with a pledge to ‘take
urgent action to combat climate
change and its impacts’. Goal 13
posits that sustainable
development cannot be ensured
without addressing the overarching
impacts of climate change. While
UNFCCC provides a legal
framework, the SDGs provide
aspirational targets that harmonise
all actors around common goals.

Like climate change, DRR and
resilience have both received
significant consideration in the
SDGs. Goal 9 on resilient
infrastructure and Goal 11 on
resilient cities provide political
visibility for resilience, which is a key
pillarin building human capital. A
key resilience target under the
poverty goal (Target 1.5) reflects
how shocks push people into
poverty. The target requires states
to reduce the exposure and
vulnerability of poor and deprived
people, thereby reducing their risks
relating to economic, social and
environmental shocks. A key DRR
target under the cities and human
settlements goal (Target 11.5)
requires states to reduce social and

°The UN Framework Convention on Climate
Change (UNFCCC), an intergovernmental forum
for negotiating the global response to climate
change.

economic losses resulting from
disasters for all populations equally.
A further set of targets help support
resilience-building, relating to social
protection, land, incomes of small-
scale food producers, food price
volatility, preventable deaths of
under fives, management of health
risks, safe education facilities, safe
housing, upgrading of slums,
ecosystem management,
desertification, violence and rule of
law.

Similarly, the 5th Assessment
Report (AR5) (2014) of the
Intergovernmental Panel on Climate
Change (IPCC) shows human
influence on the climate system is
clear and growing, with impacts
observed on all continents. If left
unchecked, climate change will
increase the likelihood of severe,
pervasive and irreversible impacts
for people and ecosystems.
However, options are available to
adapt to climate change, and
implementing stringent mitigation
activities can ensure the impacts of
climate change remain within a
manageable range, creating a
brighter and more sustainable
future.

On release of the report in 2014,
R.K.Pachauri, Chair of the IPCC,
said, ‘We have the means to limit
climate change. The solutions are
many and allow for continued

economic and human development.

Allwe need is the will to change,
which we trust will be motivated by
knowledge and an understanding
of the science of climate change.’
The IPCC report says risks may
constitute certain challenges for
many countries (including the
PRISE project countries) and
vulnerable communities, given their
limited or non-existent ability to
cope with them. Those who are
marginalised socially, economically,
culturally, politically, institutionally
and otherwise are especially
vulnerable to climate change. Such
marginalised people and
communities could be protected
against this vulnerability if they are
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made resilient through continued
economic and human development,
as suggested by Dr Pachauri.

Dr Pachauri, in his analysis based
on AR5, also talks about limiting the
impacts of climate change by
focusing on human development.
Giving climate change debate a
‘human face’ has become
extremely important, as it may be
one of the greatest challenges to
human development (UNDP, 2009).
Climate change in fact poses a
direct threat to a wide spectrum of
human rights, including the rights to
life, food, water and housing. On
top of this, access to information,
social facilities, justice and
decision-making may also be
affected, making climate change
highly problematic for human
development.™*

The global discourses on
sustainable development, climate
change and DRR continuously
warn of the reversal of development
gains through climate-induced
disasters, with negative impacts on
lives, livelihoods, employment,
education, health and shelter
facilities. They point to the need for
resilience-building and investing in
people to strengthen human capital.
Incorporation of standalone targets
on climate change and DRRin the
global SDGs indicates that the
global community is convinced that
development has a climate
dimension and, similarly, climate
has a development dimension.

Countries around the globe vary in
their levels of human development,
which affects their sustainable
development outcomes. Among
other challenges facing nations in
the current era, including natural,
financial and territorial crises,
climate change is steadily changing
from being a scientific speculation
to being a harsh reality (IPCC,
2007). By influencing the
capabilities of people through a

http://www.ohchr.org/EN/NewsEvents/Pages/
DisplayNews.aspx?NewsID=200andLangID=E#s
thash.X70E9VRs.dpuf
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number of channels, discussed at
length in this report, climate change
is gradually becoming one of the
greatest threats to humanity.

Human capital and climate change
are related through the concept of
vulnerability, which involves the
destruction of the capabilities of
human beings (Medalye, 2012). The
ARS defines vulnerability as
‘sensitivity or susceptibility to harm
or lack of capacity to cope and

adapt’ (IPCC, 2014). According to
Elliot(2012), vulnerability is a
dynamic concept, one that relieson
present as well as future inequities
that carve out people’s risk-related
coping and adaptive measures.
People experience varied types and
levels of vulnerability depending on
different socioeconomic and
demographic factors. Vulnerability
is not necessarily synonymous with
poverty; rather, it is about
insecurities, exposure to risks and
shocks and the situational
characteristics of people depending

on the historical, cultural, social,
political and environmental setting
of an area (Cardona et al., 2012;
Chambers, 2006). IPCC (2014)
states that vulnerability to climate
change is a function of a
population’s exposure, sensitivity
and capacity to adapt.*?

Characteristics that determine
vulnerability are defined by a
population’s internal and external
socioeconomic and biophysical
conditions, such as household
income, social networks, access to
information, topography,
environmental conditions, land
cover, economic setting and
policies and incidence of natural
hazards (Fussel, 2009). Exposure to
climate change refers to the degree
of climate variability a population
experiences; sensitivity to climate
change refers to the amount of
impact climate variability has on a
population; and adaptive capacity
is related to the ability of a
population to manage change and
take advantage of any opportunities
that come along (IPCC, 2001).

Box 2 discusses the vulnerability
ranking of PRISE countries as a
result of climate change with
respect to numbers of lives affected
as well losses in economic terms.

2 The studies of O’'Brien et al. (2008), Fussel and
Klein (2006) and McCarthy et al. (2001)
supported this view.
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Box 2: Vulnerability assessment and indices

The Climate Risk Index (CRI) is a global measurement of the degree to which climate-related extreme

events have affected different countries. These events may include storms, floods, droughts, heat waves,
etc. The index exhibits the degree of exposure and vulnerability to extreme events. It is based on both,
fatalities resulting from the event as well as the economic loss associated with it. The lower the value of the
index, the higher the climate risk of that country.

From the table, it is evident that Pakistan is the most vulnerable country in the wake of extreme events,
among the project countries. It is also the third most sensitive country to climate risk in the global list.
Recent data shows the average death toll of Pakistan in a disaster is 469.95. The country also experiences
the greatest economic loss associated with extreme events: as much as $2,400 million, or about 0.743%
of GDP. The physical, economic and human losses incurred in the recurrent floods since 2010 occurring
throughout the country and frequent droughts in Sindh (Tharparkar) not only depict the exposure and
vulnerability of people of these areas to disasters but also indicate the low levels of coping capacities and
resilience of these people to such destructive aftermaths of climate change impacts.

Tajikistan is the most vulnerable country to climate risk in the Central Asian States. Marked by glacier melt
and irregular rainfall patterns, it is often subject to natural calamities. Economic losses associated with
climate change are considerable, accounting for about 1.78% of GDP. Senegalis the least sensitive to
climate change among the project countries, with a score of 128.5 and an average death toll of 4.5 people.
Losses associated with climate risk as a percentage of GDP are at 0.052%.

Climate Risk Index 2014

Deaths per 100,000 Losses ($USm) Losses

inhabitants (GDP %)
Pakistan 469.95 0.32 2394.93 0.743

Tajikistan 17.7 0.27 207.53 1.78

Burkina
Faso

Kenya 45.05 0.14 71.89 0.143
Senegal 4.5 0.04 9 0.052

Tanzania 21.95 0.06 0.137
Source: Kreft and Eckstein 2014.

Country Average death toll

6.55 0.05 36.14 0.255

According to the above table, Kenya is the most climate-sensitive African country in the group. Its
geographic location makes it prone to cyclical droughts and floods. Tanzania has been receiving heavy
rainfall and flash floods recently. The flood in January affected over 10,000 people, with a significant
number of casualties. Health issues associated with contaminated water usage have been on the rise,
leading to high fatalities. The key climate risks in Tanzania and Kenya are floods and severe droughts. Over
the past four decades, these two countries have experienced frequent, severe and prolonged droughts,
with severe socioeconomic impacts. The frequency and magnitudes of floods events have also been
increasing across the region (Kijazi et al., 2009). Analysis of recent climatological data has revealed a
significant positive temperature trend and a slight negative rainfall trend in meteorological stations in
Tanzania (Matari et al., 2008) and Kenya (Shongwe et al., 2011).
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The increase in minimum temperature is much faster than that in maximum temperature, leading to a
reduction in the diurnal temperature range in most of the stations. Late rainfall onset and early withdrawal
(cessation) are becoming more common in most parts of Tanzania and Kenya, particularly in arid and semi-
arid lands. Observational evidence from local communities in most parts of Tanzania suggests seasonal
shifts in rainfall patterns, a decrease in rainfall amount and an increase in temperature (Kijazi et al., 2013).

The vulnerability of Burkina Faso has been accounted for by the limited attention paid to the health sector,
exposing the population to climate risks. Water shortage in the country is also one of the reasons for its
extreme vulnerability to climate change. This is associated with a number of issues related to health care
and agricultural production, and has impacts on the livelihoods of vulnerable people in the country.

Vulnerability mapping of Africa Vulnerability mapping of Tajikistan

Vulnerability index

rank 1 [N 1ea  Overall Overall Vulnerability: Soure: s Bark ot emitsbesad o das o aevr sures O rese on e ap rpresen s wth o
Physical Impacts Adjusted For Coping Ability :

Source: Wheeler (2011). Source: Wheeler (2011).

The map of Africa (above left) depicts the overall vulnerability of the continent with regard to extreme
weather events, rises in the sea level and losses in agricultural productivity. The map is taken from the
Centre for Global Development and is based on a dataset of risk indicators from Wheeler’s (2011) work.

Regions of Tajikistan (above right) with greater dependence on agriculture and lower socioeconomic
indicators, particularly the eastern mountain Region of Republican Subordination, the Southern Sughd Hills
and the Khatlon Hills and Lowlands, are most vulnerable to climate change. Rural areas of Tajikistan, which
cover about two-thirds of the country, are more prone to climate risks than the urban centres.

Vulnerability mapping of Pakistan

The ramifications of the 2010 floods of Pakistan were widespread. They devastated livelihoods, created
food insecurity and destroyed the core gateways for transport and communication. Health, energy and
institutional systems on which the population depended heavily, suffered. The whole country experienced a
setback of decades, but the effects were disproportionately high for poor and deprived districts, particularly
in the rural Sindh, southern Punjab and eastern Balochistan. Naveed and Ali (2012) mapped vulnerability to
multidimensional poverty in their study on Pakistan. In the same year, Khan and Salman conducted a
spatial mapping of the impact of the floods of 2010. The interesting part is that, in the maps, those districts
that were more vulnerable to multidimensional poverty (based on health, education and standard of living)
were also among those most affected by the floods, showing that climate change events are harsher for
populations that do not have sufficient human development endowments. Since they lack resources and
assets to cope with disasters and could not built back their lives and livelihoods in the aftermath of the
2010 floods, they have suffered the most in subsequent floods every year since 2010.
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Spatial mapping of vulnerability to multidimensional poverty
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Spatial mapping of the impact of the 2010 floods
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Malik et al. (2012) developed a Climate Change Vulnerability Index for Pakistan based on sets of indicators
on exposure, sensitivity and adaptive capacity of the population. The findings supported the notion that
overall vulnerability to climate change depends on the socioeconomic status and the institutional develop-
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ment of the region. The study found that, irrespective of the degree of exposure, those areas that were the
most sensitive and had the least adaptive capacity were most vulnerable to the effects of climate change.
These areas include Balochistan, southern Punjab, rural Sindh (the cotton-wheat belt) and Khyber

Pakhtunkhwa. These regions are highlighted as the most deprived regions of the country in terms of
human development endowments, reinforcing the idea that climate change has more severe impacts on
those who are not resilient.

The depth of the effects of climate
change harming human
development depends on people’s
abilitiesto cope, often termed as
human resilience (UNDP, 2014).
The IPCC approaches resilience as
a ‘capacity for positive adaptation
despite adversity’ (Lavell et al.
2012). It constitutes a capacity to
buffer disturbances, ability to self-
organise and adapt to disturbance
and a capacity to learn (Tompkins
et al., 2005). It is conceptualised as
the ‘ability of a system and its
components to anticipate, absorb,
accommodate or recover from the
effects of a potentially hazardous
eventin an efficient manner’
(Lavell et al., 2012). Resilience and
vulnerability seem to be two ends
of the same spectrum, where
resilience implies the ability to cope
and vulnerability the inability to
cope.

There seems to be a two-way link
between climate change and
human capital. On the one hand,
stronger (weaker) human capital
means more (less) resilience and
capabilities to address natural
disasters and climatic change; on
the other hand, climatic change can
reduce endowment levels of human
capital through devastating effects
on the capabilities of human beings,
making them vulnerable (Heltberg
and Bonch-Osmolovskiy, 2010).
For instance, in the 1990s, climatic
disasters reportedly took 1,000
lives per disaster in countries with
low human development; countries
with high levels of human
development suffered the loss of
only 22 people from the same
intensity of disasters (Medalye,
2012).

Insecurity breeds insecurity (Suleri,
2013). The hazardous impacts of

climate change lead to human
development insecurities in terms of
causing crop failures, droughts,
famine, floods and storms, resulting
in food insecurity and hunger and
increased poverty. This state of
affairs then reverses the
development gains and takes us
off-track from achieving the
Millennium Development Goals
(MDGs) and other development
targets. Global warming can reduce
crop production in Sub-Saharan
Africa by 20%, contributing further
to malnourishmentand hunger in
the area (Sarr, 2012). Climate
change has also been observed to

cause certain other health concerns.

Diseases such as malaria, yellow
fever, cholera, dengue and
respiratory and cardiovascular
disorders have become common
with weather changes in dry and
hot areas, including semi-arid
regions (Parry et al., 2007; UNDP,
2014).

In semi-arid regions, such a
scenario has led to an increase in
infant mortality and prenatal deaths
(Tusneem, 2008). Variability in
climate can also have long-term
health impacts: Haines et al. (2006)
report the occurrence of common
mental disorders resulting from
extreme temperatures and heat
waves. The International
Development Research Centre
(IDRC) (2012) carried out research
in Tunisia focusing on the health
impacts of climate change and
found prevalence of a disease
called zoonotic cutaneous
leishmaniasis, spread by irrigation
practices adopted by local
communities.

The impacts of climate change are
closely related to a nation’s
demography. IDRC reports that

with rapid urbanisation has come a
lag in the provision of facilities for
the increasing population. Havoc
brought by natural disasters is
determined by the population
density of the area along with the
human, material and environmental
situation of households, which
gauges the degree of ability to cope
with the incident (Sarr, 2012).
Nonetheless, it seems clear that
households with fewer resources
and capabilities, and that are
located in disaster-prone areas, are
the most vulnerable. Availability of
safe drinking water, which is
already a huge issue in developing
countries, becomes all the more
difficult (UNDP, 2010). IPCC (2014)
reports that urban areas are more
vulnerable to climate-induced
diseases if there is congestion and
settlements are poorly managed.
This shows the need for climate-
resilient infrastructure and provision
of basic amenities to the population
to enhance their resilience.

Furthermore, it has also been noted
that the adverse effects of weather-
related crises are worse for
marginalised groups, which include
ethnic minorities, women, children,
the elderly and the disabled.*®
Human capital accumulation of
such communities is more at threat
owing to their low scores on social
indicators, thereby exposing them
to greater climatic risk (UNU-IAS,
2011). Research in the 1990s
shows that, in the event of a
disaster, fierce competition is
created among people over access
to limited resources, and the most
marginalised group suffers the most
in dealing with the scenario
(Peacock and Ragsdale, 1997;

3 ADB, 2010; Drabo and Mbaye, 2011; Kemp,
2007; OECD, 2009.

Connecting the dots: linking climate change resilience to human capital 27



Yelvington, 1997) given their limited
capabilities to survive a catastrophe
and to come out of it (Mileti et al.,
1991).

Dislocations and distress
migrations in the face of climatic
catastrophes are another problem,
for the migrants as well as for the
civil administration of the locations
they migrate to (IFRC, 2012). In
addition to loss of life and property
in the face of a disaster, such
groups are forced to move to an
entirely different location to start
their life from scratch (Drabo and
Mbaye, 2011; UNDP, 2014). The
source of earning remains
unsustainable for quite a few in
such situations, with trickle-down
effects in terms of their vulnerability
(Elliot, 2012).

The aforementioned effects have
affected the capabilities of
vulnerable communities and
affected their abilityto earn a
decent living. The combined effects
of climate change, ecosystem
disruptions and human capital
deterioration, among other factors,
have plunged the populations of
disaster-prone areas of low human
development countries into
vulnerability traps.

2.5. Determinants of
vulnerability and
resilience to climate risk

In accordance with the livelihoods
approach, a number of factors may
support or constrain a sustainable
living, particularly in times of
climate-induced extreme events.
The literature points to the adverse
effects of extreme weather events
on poor people, and the idea that
being poor itself implies being at
risk (Juneja, 2008; ODI, 2013).
Asset entitlement is a predominant
factor in determining people’s
vulnerability, as it shapes their
capacity to manage their responses
to disproportionate events.'
People with greater asset

4 Juneja, 2008; Lal et al., 2009; Philip and
Rayhan, 2004.

entitlement are less vulnerable to
climate change, although evidence
of increased vulnerability in the
case of extreme events is also cited
when wealth is greater (Mitchell,
1998). Generally, poverty plays a
major role in vulnerability levels (Sen,
1980; World Bank, 1990). Climate
change invokes a vicious cycle of
poverty trap for poor households,
as they have insufficientresources
to fall back on. The long-term
effects on the poor are also bleak,
as they suffer far greater setbacks
in the process of accumulating
wealth (Skoufias et al., 2011). Box
3 throws some light on the
economic losses associated with
climate change-induced disasters
on a macroeconomic scale.

Besides asset endowment,
existence of personal associations,
characterised as ‘social capital’,
stands as a significant factor
determining people’s risk-surviving
abilities. Dynes and Quarentelli
(1973) note that family and the
community act as mediating bodies
in the case of calamities, including
climate-induced calamities.
Generally, people with strong
kinship have been observed to
survive and rebuild their livesin a
much better way (Tobin and
Whiteford, 2002), and a decline in
family ties and support is
associated with more
socioeconomic vulnerability
(Chambers, 1989).

Dealing with disasters and climate
change requires not only strong
asset-holding and kinship but also
approaches to sustain livelihoods,
with strong coping strategies
necessary in order to reduce risk
and loss. Examples of livelihood
diversification and seasonal
migration can be observed in the
developing world, which help
alleviate the adverse effects and
improve access to hew
opportunities (Carraro et al., 2009).
In anticipation of climate-related
disasters, people in India aim to
reduce their risk through the
diversification of incomes, planned
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migration, drawing on household,
communal, social and informal
credit resources and mitigating
consumption patterns, etc.
(Agarwal, 1990). Increasing the
opportunities available to vulnerable
people and providing them with
material goods is not the answer
post-climate hazards (Skoufias et al.
2011). The most important is to
develop sustainable livelihoods —
which is a major challenge for the
world in this era of financial and
economic crises.

The importance of education in
reducing vulnerability to climate
change is well established.*
Resilience and adaptation to natural
hazards can be inculcated through
knowledge- and experience-sharing,
including of technical and scientific
know-how. Chandra et al. (2011)
suggest that, with the help of
trained community partners,
information flow towards individuals
in a community can be a building
block in terms of the social
infrastructure of a resilient society.
Schnell-Anzola et al. (2005) and
Muttarak and Lutz (2014) found
through comprehensive review that
more educated and aware societies
were more empowered to recover
from climate risks and disasters, as
education instils in individuals the
skills of problem-solving. With more
know-how and information
regarding risks and risk
management strategies,
communities are in a better position
to minimise the adverse effects of
climate change (Ainuddin et al.,
2013).

Besides these direct impacts,
education can indirectly influence
resilience through higher earnings
(Psacharopoulos and Patrinos,
2002), better communication
mechanisms (Wen et al., 2011) and
more access to social networks
(BIS, 2013), which can all
contribute to mitigating and
avoiding risk. These findings make
it plausible to accept that more

5 Mileti and Sorencon, 1990; Nisbett, 2009;
Reynolds et al., 2010.



education means higher resilience
towards climate change.

Besides these direct impacts,
education can indirectly influence
resilience through higher earnings
(Psacharopoulos and Patrinos,
2002), better communication
mechanisms (Wen et al., 2011) and
more access to social networks
(BIS, 2013), which can all
contribute to mitigating and
avoiding risk. These findings make
it plausible to accept that more
education means higher resilience
towards climate change.

Box 3: Economic
losses from disasters

Disasters, both natural and man-
made, also have an economic
perspective to them, and their
effects may linger on in the long run.
Barro (2009) states that rare (‘black
swan’) events in terms of climate-
induced disasters are more costly to
economic development than other
macroeconomic fluctuations. The
UN Economic Commission for Latin
America and the Caribbean (ECLAC)
(2003) defines these as direct and
indirect costs. Direct damages
involve loss of life, property and
infrastructure as a result of a
disaster. These impacts have
subsequent impacts on income,
employment production and
inflation, which are evident in the
short as well as the long run (Cavallo
and Noy, 2010). The indirect costs
are caused by losses in investment
and production activities and, most
importantly, the shift of resources
away from development projects to
reconstruction and rehabilitation
(Hallegate and Przyluski, 2010). This
shift is actually at the cost of social
sector development, ultimately
bringing social indicators down.
Such cuts in public sector
development expenditure may
further impede human development,
leading to more human insecurity in
the long run (Suleri, 2013).

Low health endowment levels can
also expose populations to more
risk of vulnerability to climate
change. The interplay of good
nutrition, little exposure to the risk
of disease, immunisation and
access to health centres
determines peoples’ health
endowment (Malone, 2009).When
this endowment is low, people are
at the risk of falling prey to climate
change-induced adversities, in
which their ill health interferes with
their resilience.

-
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Climate change research is deeply
intertwined with the capacity of
human systems to respond to
climate change impacts. In this
context, the above determinants of
vulnerability and resilience (health,
education, social capital,
sustainable livelihoods) provide
conceptual frameworks for
analysing socio-environmental
systems. Investment needs to be
made so these determinants act to
strengthen resilience to climate
risks.
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3. Climate change in semi-arid regions

The IPCC defined climate change in
2001 as ‘the variations in the mean
state and other statistics (such as
standard deviations, the
occurrence of extremes etc.) of
climate on all temporal or spatial
scales beyond that of individual
weather events’. Climate change is
no longer a scientific speculation.
According to AR5 (IPCC, 2014),
since the 1850s the Earth has
gradually been getting warmer. The
global rise in atmospheric
temperature between 1880 and
2012 has been observed to be
0.85°C. To be more specific, the
Earth has never been warmer than
it was between 1983 and 2012.
Ocean warming is also significant,
particularly near the surface, and
the rate of precipitation has
increased significantly since the
1950s.The IPCC describes climate
change as being ‘unequivocal’, with
the most pronounced effects being
the warming of atmosphere and
oceans, rising sea levels and
melting snow and ice cover.

Increasing temperatures and
industrial activity have led to
increased ocean salinity and
acidification: acidity in the oceans
has increased by as much as 26%.
Snow-caps and glaciers have been
melting at a much faster rate since
2002 then they ever have in the
past and average sea levels have
risen significantly in the past
century. The alarming fact is that
these changes are on an upward
spiral, and the IPCC warns that
atmospheric temperatures are most
likely to continue to rise for decades
to come, even if greenhouse gas
emissions stop overnight.
Uncertainties associated with the
emission of greenhouse gases in
the future are dependent on
socioeconomic development, which
may expose natural and human
ecosystems to risk and may even
create new risks.

What is causing all these changes in
the environment and climate is
anthropogenic greenhouse gas
emission, which has increased the
amount of carbon dioxide, methane
and nitrous oxide in the
atmosphere. These emissions are
largely a result of increased
industrial and human activity,
including population and economic
growth. Together with industrial
activity, fossil fuel combustion is the
largest contributor to these
emissions, which have the nature of
retaining heat, so that, when their
guantity increases, heat held by the
atmosphere rises, resulting in an
increase in the Earth’s average
temperature. Changes in the use of
land, for example, deforestation
also have a profound effect on the
atmosphere, by influencing the
amount of light being reflected back
into the atmosphere and changing
the rates of evapotranspiration
(WMO, 2014a).

The gravity of the situation lies in the
fact that these changes are
profoundly affecting natural and
human ecosystems and
transforming life. In the natural
system, such changes in the
atmosphere have been found to
alter the quality and quantity of
water resources and the nature and
quality of soil (IPCC, 2014). Volatility
in rainfall patterns, impacts on
agricultural production, loss of
biodiversity, shifts in habitats,
effects on human health, changes

in forests and ecosystems,
implications for energy supply, etc.,
are some of the consequences of
climate change that have been
observed globally.

Apart from changes to average
temperatures, another
consequence is the effect of
climate change on extreme
temperatures. Such changes
increase the probability of weather-
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related natural disasters. The IPCC
(2014) confirms a considerable
increase in the incidence of heat
waves in the past decade.
According to the World
Meteorological Organization(WMO)
(2014Db), together with extreme
variability in temperatures, water
cycling between the oceans,
atmosphere and land is picking up
pace, which is causing more
intensified rains and droughts
simultaneously across the globe.
Intense rains have increased the
incidence of floods and storms
(IPCC, 2007). These rains are
occurring as a result of the higher
rate of evaporation from the seas
because of higher temperatures. At
the same time, rising temperatures
have doubled the Earth’s drought-
ridden area since the 1970s as the
speed of drying up of land
increases (NCAR, 2014). The most
severe climate change-induced
extreme events are related to water,
through either flooding or drought.
The water issue has been labelled
the biggest environmental issue of
the 21st century.

According to recent research,*®
incidence of climate-related
disasters has gradually increased in
the past few decades. Both
hydrological events (floods,
landslides, etc.) and meteorological
events (heat- and cold-waves,
droughts, storms, wildfires, etc.) are
on the rise. Figure 1 shows the
rising trend in natural disasters
occurring because of climate
change impacts.

16 AccuWeather, 2013; IPCC, 2014; WMO,
2014b.



Figure 1: Number of reported disasters by decade and hazard type (1971-2010)
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Source: WMO (2014b).

Extreme weather events and
disasters are related through their
impacts on the population. Such
events translate into disasters
depending on a number of factors,
which include the risk or hazard of
an extreme weather event, the
exposure of people to that event
and the capacity of communities to
tolerate the event, which reinforces
our earlier discussion on
vulnerability and resilience.
Recurrence of disasters can be
attributed to increasesin the
incidence and intensity of extreme
weather events, rising population
growth rates and the more
infrastructure there is that is
exposed to risk, causing more
damage and thereby resulting in
worse ‘disasters’ (McNeall and
Wiltshire, 2014).

Although climate change is a global
phenomenon, it affects some areas
more than others. The irony of this
is that the countries that are least
responsible for causing global
warming and inputs into climate
change are facing its maximum
wrath, owing to their geographical,

climatic, institutional and
socioeconomic setting. According
to the Centre for Research on the
Epidemiology of Disasters (CRED)
(2012), Asia was the worst hit
continent by climate-induced
disasters in 2012, with 64.5% of
total disaster victims, followed by
Africa, with 30.4%. Droughts and
food crises hit about a million
people in Africain 2012. Asia
suffered from 14 disasters in total in
2012, a mix of floods, typhoons,
droughts and food shortages,
affecting about 72.7 million people
in total, out of whom 6.3% were
from Pakistan.

The focus of PRISE research is on
semi-arid regions. This means we
need to define what we mean by
‘semi-arid’. According to the 2011
UN Environment Management
Group definition, drylands (including
semi arid lands) are ‘conceptually
easy to grasp, but difficult to define
precisely’. SALs are a subtype of

drylands, with an aridity index'” of
0.20-0.50, that receive an average
annual rainfall of 300-700mm and
that cover a global area of 15.2%
with a population of 14.4%.

Quite a significant proportion of the
total land in PRISE countries is
characterized as ‘semi-arid’.
Tanzania has 45.1% area
characterized as arid and semi arid
(Sarwatt and Mollel, 2006);
Pakistan has 70% (Chaudhry and
Rasul, 2004); Kenya has 80% (WFP,
2015) and 60% of land in Senegal
and Burkina Faso is arid and semi-
arid (Lewis and Berry, 2011).
Following the general
characteristics of the semi-arid
regions of the world, the semi-arid
regions of PRISE countries are
characterised by low, erratic rainfall
patterns, averaging below 700mm
per year, periodic droughts and the
varying nature of vegetation cover
and soil. Covered mostly by thorny
grass species that are often cleared

7 The aridity index is the ratio between
average annual precipitation and total annual
potential evapotranspiration.
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for vegetation, farming and
livestock, semi-arid regions are
some of the most unevenly
populated areas of the world: some
areas are densely populated and
others sparsely. The majority of
these regions are in the continents
of Asia and Africa. In some
countries, like Pakistan, such
regions have extensive irrigation
systems along the regional rivers
that are used to farm the
surrounding lands. Comprising both
rural and urban settings, people of
semi-arid regions are heavily
dependent, directly or indirectly, on
their natural ecosystems as well as
being employed in the thriving
urban areas of the region.

People of SALs have, to a large
extent, accepted the risk and
unpredictability of their environment
and therefore have developed
certain adaptive skills in their lives
and livelihoods, carried down from
generations and through interaction
with the environment. Apart from
agriculture, the rural populations of
semi-arid regions in many of these
countries are involved in
pastoralism and livestock-rearing,
often as an adaptation strategy to
counter the changing environmental
conditions (Thornton, 2010). Many
households, both rural and urban,
are known to derive income from
more than one source.

Many SALs of PRISE countries
display rapidly rising patterns of
urbanisation, migration and
population growth (the next chapter
delineates these trends). The
prospects of economic
opportunities in the cities and
towns of semi-arid areas are pulling
people out of rural agriculture

sectors, resulting in some of the
highest urbanisation rates in the
world (e.g. Pakistan has the highest
urban growth rate, of 3%, in South
Asia). Such high rates of
urbanisation introduce new
opportunities and challenges for the
socioeconomic development of the
SAL populations of these countries,
influencing the nature of risks and
vulnerabilities. The services sectors
of these countries are improving,
but still a large portion of the
economy depends on industry and
agriculture, which are highly
sensitive to climate variability
through its impact on natural
resources.

Even without considering the
change in climate, semi-arid
regions are characterised by water
scarcity. With the onset of climate
change, rainfall has become highly
erratic, sometimes coming down in
torrents and other times not all for
the whole season (UN Environment
Management Group, 2011) (see
Box 4 for the impacts of climate
change on Pakistan’s waterways).
In view of the current changes in
climate, temperatures in African
countries like Kenya and Tanzania
are projected to rise by 1.4°C by
2050 (IPCC, 1997). Eastern Africa
has experienced tremendous
precipitation extremes over the past
30-60 years (Wiliams and Funk,
2011). Climate change is expected
to result in increasing desertification,
rises in soil salinity and chronic
levels of water scarcity in Asia and
Africa (IPCC, 2007).The most
serious concern arising out of
climate change in semi-arid regions
is the exacerbation of existing
threats and vulnerabilities through
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the incidence of more extreme
weather events with high intensity
(UN Environment Management
Group, 2011). Theiragriculture and
food sectors are expected to be
threatened by more challenges,
with declining crop yields and water
shortages, especially in those areas
that are rain-fed, increasing the
threat of food insecurity (Parry et al.,
2009). Together with the changing
nature of climate, ill management of
land and water in most SALs is
causing degradation of the
environment and affecting day-to-
day human life through direct and
indirect pathways.

The rationale for focusing on
human capital to deal with climate
change in the semi-arid regions of
PRISE countries is to inculcate
adaptation measuresin
communities. Adaptation requires
the development of human capital
along with the proper management
of natural capital and public
finances and a sound institutional
structure (Adger et al., 2003).
Expanding people’s capacities by
focusing on the core facets of
human capital, like health,
education and livelihoods, can help
them respond better to stresses
and shocks in their lives, including
climate stresses. Owing to the
sensitivity of semi-arid regions to
climate change, given their
geographic nature combined with
low national socioeconomic
development levels, people’s
capacities to cope with and
respond to climatic stresses are
low in this region and vulnerabilities
are exacerbated, particularly in the
marginalised community.



Box 4: Climate change and economic activity in the SALS of
Pakistan

The agriculture sector of the semi-arid region of Pakistan derives its lifeblood from the Indus River, which is
fed by glaciersin the Hindu Kush and Karakoram Mountain ranges up in the north. Besides agriculture, the
mighty Indus River supports the hydro-power facilities of the country, producing about 50% of total
electricity. According to the Pakistan Meteorological Department (PMD), the semi-arid regions of Pakistan
are often subjected to alternative periods of droughts and floods owing to highly erratic weather patterns,
with a dried-up Indus in some years (1999-2002 being a major example) and over-flows in others (intense
monsoons from 2010 onwards). The torrential monsoon of 2010 and the subsequent flash-floods that
recurred every year thereafter are in line with the IPCC’s projections of extreme rainfall events related to
monsoons, reinforcing the atrocities of climate change on this side of the world.

Studies by PMD show the Indus Delta has experienced a rise in heat-waves and temperatures over recent
years. Such erratic weather behaviour is detrimental to the health of the economy. Cotton production,
which is the source of the previously thriving textile industry of Pakistan, is already being affected by
changes in the average temperature, which could have an impact on prices of cotton worldwide. With the
main subsistence sector, the power sector and the main export industry in jeopardy as a result of climate
change, the prosperity of the nation is at stake. Impacts on these sectors are easily seen in other facets of

life in Pakistan: for example, decreases in income can further lower the socioeconomic status of the region.

Source: Cooke (2013).
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4. Effects of climate change on human capital

A review of the available literature not only highlights the impacts of climate change on social indicators and the
people livingin SALS but also suggests how to make use of climate change opportunities to increase the
adaptive capacity of the vulnerable population. This section discusses in detail the interrelated concepts of
adaptation measures as a means of developing human capital and human capital-building as a means of
increasing people’s resilience in PRISE countries. The five key areas that are our reference points for the analysis
of the vulnerability/resilience of human capital are health, education, livelihoods, migration and marginalisation

(see Figure 2).

Figure 2: Dynamics of climate change impacts on human capital

Source: Author.

4.1. Climate change and
health

Many of the adverse implications of
climate change on human capital
are observed through exposure of
human beings to new health issues
and worsening of existing ones.
Climate change is regarded as a
significant contributor to the spread
of certain diseases, and climate-
induced disasters increase the risk
of injuries, disabilities and deaths.
Particular health issues related to
climate change include heat stress,
malnutrition, food- and water-borne
diseases such as diarrhoea, vector-
borne diseases like malariaand
dengue and fatalities in the case of

.

extreme events (Heltberg et al.,
2008).

The underlying determinants of
sound health that are clean air,
clean water, proper sanitation, food
security and secure shelter, are
negatively impacted through
climate change (Fritz and Samenow,
2014). The existing health situation
of the PRISE countries on its own is
quite precarious, making the
population extremely vulnerable to
further health risks associated with
climate change (see Table 3 for an
overview of health indicators for
PRISE countries).

Global warming has increased the
range of certain diseases,
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especially air- and water-borne
diseases, meaning the spread of
such diseases has widened. For
instance, cholera is a water-borne
disease that thrives in warm
temperatures, so the warming of
the sea surface has greatly
increased cholera incidence (Fritz
and Samenow, 2014). Other
diseases, like malaria, dengue fever,
lyme disease, etc., are all expected
to rise in incidence as well as in
geographical area as a result of
climate change (IPCC, 2007). Table
2 presents a list of number of
deaths caused by malariain the
PRISE countries as per 2012 data.



Table 2: Number of deaths from malaria, 2012

Countr No. of deaths

Pakistan 260
Tajikistan 0
Burkina Faso 7,963
Kenya 785
Senegal 649
Tanzania 7,820

Source: WHO database (2012).

With already low levels of health
status in PRISE countries, further
socioeconomic vulnerabilities are
exacerbated, pushing the poor into
further traps of poverty. Alderman
(2010) reports that more than half
of the adverse shocks inflicted on
the poor are related to health,
which opens up avenuesfor further
issues, including food shortages,
loss of wages and jobs and
absenteeism from school.

Besides the direct effects of climate
change on health, there are indirect
pathways through which the health
of individuals is affected. For
instance, in the case of extreme
events, destruction of health
institutions and medical services
may worsen certain diseases not
induced by climate (Schmid et al.,
2005), and lead to rises in anxiety,
stress and depression as a result of
displacement or separation from

family members (Fritze et al., 2008),
as well as reductions in food
production, leading to malnutrition
and infant mortality (Haines et al.,
2006). Health issues, including
physical and psychosocial
disorders, are common when
disasters hit. These need to be
researched according to the
particular perspective (see Box 5
for case studies).

Box 5: Implications of climate change for health

Pakistan

In the aftermath of the 2010 flood, as a result of heavier-than-usual rainfall in the monsoon season, over 6
million people in the flood-hit areas were reported to have suffered from acute diarrhoea, respiratory
infections, skin diseases and malaria. An outbreak of cholera in these areas was also reported. A slight
increase in polio and measles in children and pregnant women was observed.

Source: Kronstadt et al. (2010).

Kenya

Recurring droughts in the Horn of Africa have threatened the lives of many. Kenya has also experienced
frequent periods of drought, the cycle of which has shrunk from ten to three-five years. Prevalence of

malaria and cholera has prominently increased in Kenya as a result of climate change. A malaria outbreak

in the western highlands of Kenya took its toll on thousands. Pregnant women and children constituted a

large percentage of the victims of the malaria outbreak, which greatly reduced their ability to cope with the
changing climate.

Source: UNICEF (2007).
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Table 3: Health indicators of PRISE countries

Life expectancy at

birth (years)

Health expenditure in

Infant mortality (per

Child malnutrition (%
of children under 5

Pakistan 66
Tajikistan 67
Burkina Faso 56
Kenya 61
Senegal 63
Tanzania 61

1,000 hirths
2.7 69
5.8 49
6.2 66
4.7 49
5 45
7.3 38

Note: Latest years for which data for all countries were available on each indicator.

Source: World Bank.

If we consider the six PRISE
countries according to their health
indicators, we can see these
countries are already low in terms
of health endowments (Table 3).

The situation of health is particularly
discouraging in Pakistan, which has
the highest infant mortality and

child malnutrition yet the lowest
investment in the sector.
Respiratory diseases like asthma
are common implications of climate
change. Moreover, because of
extreme weather conditions,
pneumonia, heatstroke, cholera
and heart attacks are becoming
common (Noor and Fatima, 2011).

Increase in average temperatures
are promoting the spread of certain

diseases in areas previously free of
them. Kenya and Tanzania are
reporting increased numbers of
cases of meningitis, a disease that
was not common earlier but that is
spreading as a result of increasingly
hot and dry conditions in these
countries (McMichael et al., 2003).
Water contamination and increased
temperatures are causing
gastrointestinal infections in
Tajikistan (Heltberg et al., 2013).
Diseases like malaria, dengue and
yellow fever are claiming the lives of
hundreds of African children, where
diseases like AIDS are multiplying
as a result of the destruction of
health facilities because of extreme
climate events (UNEP and
UNAIDS,2008).
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Rising temperatures are also linked
to the decline in agricultural
production in most African
countries. An alarming number of
more than 300 million people are
hungry in Africa (UNCTAD, 2009). A
major reason for this is the
burgeoning food prices as a result
of decreases in yield (ibid.). Food
shortages and malnutrition as a
result of extreme events or high
temperatures are taking 1.7 million
lives per year in Africa (Patz et al.,
2005). Thisfigure is the largest
contributor to climate-induced
deaths. Figure 3 presents the
situation of food insecurity in the
PRISE countries.

Figure 3: Food insecurity index for PRISE countries (proportion of people undernourished), 2012
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36

Connecting the dots: linking climate change resilience to human capital

Tanzania Tajikistan



While the rest of the world is
meeting its targets on reducing the
undernourished population, the
percentage is increasing in Central
and South Asia and Africa (Tubiello,
2012). Thisrise can be associated
with decreases in agricultural
production and/or rises in food
prices. Both factors reduce the
ability of the poor to feed
themselves properly, thus leading
to malnutrition. The cases of
Tanzania and Tajikistan are
alarming: even with high growth
rates, of 6.9% and 7.5%,
respectively, both countries have
the highest percentage of
malnourished population in the
consortium. In Tanzania, one in
every twelve households is food-
insecure, with rural households
more food-insecure than urban
households (WFP, 2012). In
Tajikistan, 1.4 million people do not
receive a sufficient amount of food,
because of droughts and declines
in yield, the effects of which linger

on for a couple of years (Oxfam
International, 2010).

There is a dire need to assess
particular health vulnerabilities in the
most-climate sensitive spots in the
SALs of PRISE countries. Improving
the existing situation of sanitation,
water and food availability can
mitigate the harmful health impacts
of climate change to a large extent.
Availability of clean air and water
can reduce the risk of vector
infections that obtain a favourable
breeding environment as a result of
rising temperatures. Access to
health facilities in underdeveloped
SALs should be made easier in
order to be able to provide proper
treatment for climate-induced or
other diseases. When a population
is sufficiently endowed in health,
the risk of falling prey to climate-

induced diseases is greatly reduced.

4.2. Climate change and
education

Figure 4: Literacy rates in PRISE countries, 2010

Literacy Rates

Education is an integral part of
human capital. It contributes to the
stock of knowledge and information
and is vital for development to be
sustainable (UNESCO, 2014). Its
importance is evident from the fact
that it not only is a development
goal in itself but also helps in
achieving other development goals,
such as gender equality, social
inclusion, reducing poverty, better
health, economic growth and
environmental sustainability (Rose
and Steer, 2013). By contributing to
the achievement of all these goals,
good quality education promotes
an inclusive approach to
sustainability (Nevin, 2008).

Among the PRISE countries,
Tajikistan is the only country with a
100% literacy rate. Kenya has
improved, with a literacy rate of
72%, and Tanzania is close figure
at 67.8%. The rest of the
consortium, on the other hand,
shows dismal performance, with
only about half of the populations
literate (Figure 4).
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The UN Educational, Scientific and
Cultural Organization (UNESCO)
Education for All Monitoring Report
(2012Db) states that, despite
progress in Kenya’s educational
landscape, about 1 million children
are still out of school. Pakistan and
Tanzania have about 5.1 and 3.2
million children out of school,
respectively. Where countries like

Kenya and Tanzania are investing
more than ever in education,
Pakistan is going backwards, with
only 2.3% allotted to education
sector in 2010 against 2.6% in
1999.Meanwhile, the quality of
education in most of the
consortium countries is not up to
par. High public spending in some
countries (Kenya, Tanzania, etc.)

Tajikistan Pakistan

has not been able to improve
guality. Many of the youth in these
countries have less than secondary
school education and have little-
skills or everyday competencies
(UNESCO, 2012a). Box 6 provides
insights into PRISE countries’
educational status.
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Box 6: Education and climate change

Lack of knowledge and education can severely affect vulnerability to climate change. Schooling is a great
way of informing children and their families regarding the changing nature of the climate and its implications
for their environment (UNESCO, 2011). The ability to read and write and language skills can improve
access to information that is especially useful in the case of adverse events like disasters. With access to
information, a literate population may prepare in advance for any severe climate changes and be in a better
position to cope. Educated populations are more efficiently responsive to early warning systems for storms
and floods and seasonal predictions for droughts. Education gives them empowerment to self-help in the
case of unforeseen events. Studies have found improvements in education levels have been translated into
increases in adaptive capacities (van der Land and Hummel, 2013; Striessnig et al., 2013, etc.).

The PRISE countries, except Tajikistan, are generally characterised by low levels of education (see table
below). Low educational levels may be considered as one of the factors causing their low adaptive capacity
to external and internal shocks like climate change. People with no education are generally observed to be
less responsive in preparing for unforeseen events than educated people. It is said that at least secondary
level schooling is must for developing skills in individuals that enable them to engage in sustainable
livelihoods (UNESCO, 2006). PRISE countries, however, have unimpressive performance on the scale of
lower-secondary education completion (see figure below). Amid the growing impacts of climate change,
people in the PRISE countries need appropriate knowledge and life skills to understand, adapt to and cope
with changing climatic conditions.

The Educational Development Index (EDI) and its components
Standard EDI and its components (2010)

Primary
Ranking adjusted Gender-
according to enrolment Adult literacy  specific EFA  Survival rate
Country level of EDI ratio rate Index to Grade 5

Pakistan 110 0.721 0.549 0.715 0.522
Tajikistan 30 0.976 0.997 0.944 0.989
Burkina Faso 0.632 0.287 0.765 0.803
Kenya 0.870 0.736 0.922 0.829
Senegal 0.789 0.497 0.827 0.718

Tanzania 0.978 0.678 0.932

Source: UNESCO (2014).
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Lower secondary school completion rate in PRISE countries (% of relevantage group)

Lower seondary completion ratio (% of relevant age group)
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Source: World Development Indicators, World Bank (2012).

Data for Kenya was not available.

The discourse and research on the
significance of education as an
agent in instilling adaptive capacity
against climate change are gaining
importance. Disasters not only have
impacts on the education system,
when social sector development
funds are diverted for disaster
management, but at times may also
cause losses to existing educational
infrastructure (UNICEF, 2008).
Moreover, these institutions are
often used as relief camps for
displaced populations, resulting in
interruptions in educational
activities. Evenin the absence of
extreme events, intense heat, for
example in some regions of Africa,
prevents children from regular
attendance of school (Thacker,
2013). Flash-floods also block
access, and can cause electricity
failure or other facilitative problems,
leading to disruptions in educational
attainment. There s little account of
aggregate damage as a result of
such disturbances, but the general
understanding is that these are
detrimental to the educational
process (ibid.).

There are other indirect pathways
through which climate change
influences the process of attaining
education. Implications through
health issues are a major channel.
The spread of certain diseases,
exacerbated as a result of climate
change means children often fall

sick and have to miss school.
Malnutrition and water scarcity are
also posing a great threat to the
well-being of children in the SALs of
Africa and Asia (Patz et al., 2005).
When climate puts children’s health
at stake, their ability to participate in
education and learn may suffer
because of physical, social and
mental vulnerability.

Children may also be withdrawn
from schools as a result of losses of
income households face in times of
natural disaster. Crunches in
resources may make schools
unaffordable for many households,
resulting in a large number of
school dropouts (Das, 2010).
Similarly, displacements and
disaster-induced migration act as
another disturbance to education
attainment. Disaster-affected
communities may shift to areas
where there are few or no
educational facilities or, as a result
of resource losses, households
may involve children in child labour
or trafficking (ibid.). Gender equality
is also an issue: UNESCO (2010)
reports that, in Pakistan and
Uganda, after climate shocks more
girls are taken out of school than
boys.

However, the important feature
here is that education is also a part
of the solution, to cope with the

Connecting the dots: linking
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risks caused by climate change®®
(see Box 6). Not only is a negative
relationship between formal
education and deaths from climate-
induced mortality reported (IPCC,
2014) but also education is
considered the most important
element to reduce vulnerability to
climate hazards (Striessnig et
al.,2013). These claims are
supported by findings from Senegal
(van der Land and Hummel, 2013)
that educated individuals earn more
and are mostly involved in non-
traditional occupations, which are
less vulnerable to environmental
pressures.

Muttarak and Lutz (2014) present a
theoretical framework about how
education can reduce vulnerability
to climate change. They map out
certain direct and indirect pathways
for the process. Acquisition of
knowledge, information and
competencies can directly instil
adaptive capacities in people.
Although the people of SALs are
well aware of the erratic behaviour
of the weather in their region and
have developed certain response
mechanisms, formal education can
equip them with cognitive skills and
better understandings, which can
enable them to process risk
information more efficiently and
instil the ability to perceive and

18 K.C, 2013; Thacker, 2013;van der Land and
Hummel, 2013; Wamsler et al., 2012
climate change resilience to human capital
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anticipate events and threats (Mileti
and Sorenson, 1990; Paul and
Bhuiyan, 2010). In addition to risk
understanding, education can
develop problem-solving
techniques in individuals.*

Education informs people about
measures to reduce risk and safer
places to move to in the event of
any climate emergency and gives
people details of sources and
methods of receiving institutional
support. Forinstant, Wamsler
(2012) found from a detailed study
that individuals who had no formal
education had little knowledge on
how to improve their situation in the
face of climate risks, and were also
less aware of the institutional
sources that could assist them in
times of climatic emergency.
Education can also help people
prioritise and allocate resources
wisely in anticipation of the future
and particularly for unforeseen
events, including climate
aberrations.

There are certain indirect pathways
through which education can help
in vulnerability reduction and
capacity enhancement. By
improving the socioeconomic
situation of the household through
higher earnings, education gives it
control over its resources to reduce
risk. This may include getting
insurance against unforeseen
events, living in low-risk areas and
better housing quality (Muttarak
and Lutz, 2014). Moreover, more
educated individuals have stronger
social connections and
communication linkages that prove
to be vital in times of any type of
risk.? These social networks help
in informal dissemination of news
and updates about potential risks
and also support in emergency
dislocations and migration etc.
(Airriess et al., 2008).

In addition to these benefits
attained through generic formal or

19 See also Ishikawa and Ryan (2002) and
Schnell-Anzola et al. (2005).

2 BIS, 2013; Cotten and Gupta, 2004; Wen et
al., 2011

informal education, targeted
information dissemination regarding
climate change through various
channels is also helpful in preparing
people for adaptation. For example,
awareness of new and heat-
resilient seeds and use of innovative
technology for increased
production is useful for the farming
community and natural resource-
related sector in SALs. Creating
public awareness about the risks
they are facing is an important
strategy being pursued by major
agencies working on climate
change adaptation and risk
mitigation (UNESCO, 2014). What
climate-sensitive communities need
is the inclusion of climate change
and global warming information in
school curricula and knowledge
about the societal implications of
climate change (Kagawa and Selbi,
2012). UNESCO has initiated a
project on Climate Change
Education for Sustainable
Development, which aims to impart
climate change knowledge to
children from a young age in order
to instil in them the awareness of
the risk climate change posits as
well as help them devise ways to
adapt to them in their local contexts
(see Box 7 for more information). A
dedicated environmentalimpact
study unit can help identify the
vulnerabilities and risks people of a
certain area are exposed to and
can help devise mechanisms to
prepare for it (MacEwan, 2010).

In semi-arid areas like those in the
PRISE countries, the potential of
education to contribute to
adaptation to environmental risks
has not been fully utilised. The
curriculum imparted at primary and
secondary levels needs to
incorporate an environmental
aspect to prepare children for
adaption efforts. Another facet to
focus on is awareness of the
impacts of climate change at state
level: unless policymakers are well
aware of the changes the
environmentis undergoing and
impacts on their people, they will
not be able to conceive well-
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designed and holistic policies that
recognise the impacts of climate
change on local people.

In addition to advocacy on
imparting climate change-related
education to the people of SALs,
we should also recognise the
existence of indigenous or
traditional knowledge. Even formally
uneducated people in SALs are
responding quite creatively to
climate change and its impacts
(Egeru, 2011). For example, people
in the SALs of Tanzania predict
rainfall by using temperatures,
animals and plants as indicators
(Chang’a et al., 2010). Instead of a
one-way trajectory of information
dissemination — from the state or
other development entities to the
local people—policymakers and
people involved in the climate
change discourse should ensure
they also have an understanding of
indigenous coping practices. The
idea of incorporating traditional
knowledge and locally adopted
coping mechanisms into new and
innovative technologies is already
being propagated in the literature.
For example, Galloway-McLean
(2010) reports that several projects
at the grassroots level are
dedicated to revitalising traditional
soil and water conservation
methods and cropping and
harvesting systems with innovative
knowledge to improve the
livelihoods of local people. Hence,
in the SALs of PRISE countries,
there is a need to investigate the
indigenous knowledge the
populations are using in response
to climate change and to assess
how well these responses are
helping them adapt to the situation.
Formal education should also be
given due consideration in order to
promote awareness of new
technologies and problem-solving
techniques.



Box 7: UNESCO Climate Change Education for Sustainable
Development

Realising the serious threats climate change is exposing the world to, UNESCO launched its Climate
Change Initiative in 2009, driven by the agenda to inculcate coping and adaptation capacities in people
against damages brought by climate change. It follows a four-pillar policy to achieve this goal:

- Climate science and knowledge: This involves development of a climate change adaptation forum that
aims to impart climate change knowledge to stakeholders, especially targeting those most vulnerable
to its impacts. It informs on longer-term climate projections, their impacts and ways to adapt to climate
change by proposing certain response strategies.

Climate change, cultural and biological diversity and cultural heritage: This aims to develop a Global
Climate Change Field Observatory at UNESCO World Heritage Sites in order to observe the
mechanism through which climate change influences human societies, culture, biodiversity and
ecosystems. By doing so, it aims to inform on potential adaptation and mitigation strategies.

Climate change education in the overall context of education for sustainable development: This
programme aspires to educate and instil awareness in communities, especially targeting youth, in order
to make them understand, adapt and mitigate the challenges induced by climate change. It targets
sustainable development in the wake of climate change through mainstreaming quality climate change

education to citizens.

Climate change, ethics, social and human sciences dimensions: This aims to develop a research
initiative that is action-oriented and addresses the varied ethical issues highlighted in climate change
impacts, like gender issues and inequalities.

4.3. Climate change and
migration

Since ancient times, human
settlements have agglomerated in
areas where the environment
encourages human survival and
ambitions for sustainability.
Historical patterns of migrations in
response to climate change state
that all types of migration, internal,
external, temporary and permanent,
have been used as a coping
mechanism against environmental
shocks and cyclical changes in the
climate (Warner et al., 2010).
However, mobility patterns as a
result of climate change have not
been quantitatively recorded in the
past properly, which is a deep
challenge to policymaking in recent
times. Hugo (1996) identifies that
different countries have achieved
different levels of capacity to react
to external changes. In this regard,
he carves out potential patterns of
the people moving out from
developing countries to developed

countries to avoid environmental
stresses.

It is important to understand the
definition and mechanisms of
environmental migration. The
International Organization for
Migration (IOM) (2008) defines
environmental migrants as ‘Persons
or groups of persons who, for
compelling reasons of sudden or
progressive changes in the
environment that adversely affect
their lives or living conditions, are
obliged to leave their habitual
homes, or choose to do so, either
temporarily or permanently, and
who move either within their
country or abroad.’

Migration, as a response to climate
change or extreme events, can act
as an adaptive or maladaptive
strategy, depending on the
characteristics of out-migration and
in-migration regions and the
vulnerability and capacities of the
migrants (Ober, 2014). Richmond
(21993), in his book, Global

Apartheid, carved out a conceptual
framework for environment-induced
migration. According to him, factors
causing vulnerability to
environmental change may be
important in determining migration.
Certain ‘pre-disposing conditions’
exist that are aggravated as a result
of an environmental shock or
‘precipitating event’. In this stage,
certain constraining or facilitating
factors existing in the area of
impact play an influential role to
determine people’s migration
decisions. For instance, some
families may be facilitated by
kinship or entitlement, which can
ease their movement and give them
a destination to move to. This
signifies the role of social networks
or human systems, which support
migrants in their process to migrate
and resettlement afterwards (Hugo,
1996).

Vulnerability increases as a
consequence of weather extremes
and shifts in climatic paradigms that
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threaten livelihoods and derail
human security. Frequent
incidences of disasters and climate
change have generated a large
percentage of distress migration
(Sattar, 2014; Warner and
Sherbinin, 2009), and it has been
estimated that climate change will
drive about 250 million people out
of their homes by 2050 (Orach,
2009). The term ‘distress migration’
has been used, as this migration is
not pre-planned for economic or
social reasons but is opted for as a
means of escaping the wrath of
sudden adverse events like
disasters (Hunter, 2005; Raleigh et
al., 2008). This type of migration
has many social and economic
consequences associated with it,
the most significant of which is
inequities generated along the
process of resettlement (Fussel and
Elliot, 2009). For instance, in the
case of male out-migration, women
have to take up more work as a
shift in the gender division of labour
(Lambrou and Piana, 2006).

One reason why the patterns of
environmental migration are difficult
to identify is that climate change-
induced migration is prominent only
in times of sudden catastrophes
like floods, etc.; in the case of slow
changes in climate, like
temperature increases, water
scarcity, etc., human mobility is not
well documented (Sattar, 2014). A
major quandary exists in terms of
recognising the motivation behind
the migration of families, which may
be driven by an amalgam of
environmental stress, demographic
pressures, social, economical or
political reasons, etc. In the event of
disasters, whole families dislocate
to find relief and generally move to
areas where government and
humanitarian aid is available. But in
the case of slow-onset

environmental changes, the
movements are not that clear. In
some cases, only some members
of the family move out to diversify
their livelihood opportunities.

Members of some households
migrate as a coping mechanism for
adverse situations like droughts or
food shortages (Ellis, 2000); others
migrate when they fear the
occurrence of a bad harvest or
crop failure (Cannon and Muller-
Mahn, 2010). In Central and South
Asia and Africa, north—south
migration during extreme winters
has been common since ancient
times, with migration making up for
the dearth of economic
opportunities in the dry/extreme
season, lowering demand for
household food stock and
presenting an opportunity to send
home remittances (Ober, 2014;
Schulz et al., 2013).

With drying river basins in the
southern and eastern areas of
Africa, and rising sea levels in
western Africa, a large percentage
of the population has been forced
to leave their homes in search of
livelihood opportunities in safer
environments (Lisk, 2008). For
instance, pastoralist communities of
northern Kenya have been
migrating to other parts of the
country after being stricken by both
floods and droughts several times
(Mitchell and Tanner, 2006). In
Tajikistan, recurrent spells of
droughts and floods have forced a
huge percentage of people to
migrate to Russiato seek
sustenance (Oxfam International,
2010). An earlier study by Oxfam
(2007) indicates that, in 2006,
about 1 million male members of
families moved to Russiato earn a
living. This number is likely to
increase further with increasing
climate variation and related

extreme events. In Thar, Pakistan,
droughts are recurrent, responsible
for driving 25% of inhabitants out of
the area (Suleri, 2014).

Lueck and Meyer (2011) state that
distress migration as a result of
climate changes is a social issue,
as the most vulnerable population
is forced to temporarily or
permanently migrate. This
displacement thereby causes
hurdles in achieving resilience
owing to losses of social network
and social structures that rural
people relied on in their villages.
Human systems are disrupted as a
result of both displacement and
communication failures as an
aftermath of a natural calamity.
From another perspective, it has
come to light that, even among the
affected, only the less vulnerable
can afford to migrate to urban
hubs: the extremely marginalised
rely on internal circular migration
(Mallah, 2013). The ultra-poor and
marginalised have no means to
bear the cost of migration
(Deshingkar, 2006). This indicates
that even an escape from disasters
needs some entitlement at the back,
as proposed by Sen’s (1980) theory
of entitlement.

Climate change can be seen as one
of the factors affecting the rapid
urbanisation common in most
developing countries that are
sensitive to the impacts of climate
change (see Box 8 for information
on climate change and urbanisation
in PRISE countries). Of the types of
migration that occur during times of
disaster, droughts and rising
temperatures push permanent and
planned migrations towards milder
areas, whereas storms, cyclones
and floods lead to more temporary
and unplanned displacement in
search of immediate relief (Mallah,
2013).
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Box 8: Climate change and urbanisation

According to a rough estimate, around 50 million people move towards urban canters for environmental
reasons annually (Warner et al., 2010). A rise in rural to urban migration has been observed in Pakistan in
recent years (Daniel, 2011). The general direction of migration from people of arid and semi-arid lands in
times of climatic distress is towards Karachi and Lahore and other urban areas, where the majority of them
are settled in slums.

Such a trend of urbanisation is also observed in certain areas of Africa (Besada and Sewankambo, 2008). In
Tanzania, about 30%of the total population livesin urban areas. Notable concentrations of people and
activities are in Dar es Salaam, Mwanza, Mbeya and Arusha, the four main urban centres. For instance, Dar
es Salaam accommodates about 10%of the total national population and slightly more than 40%of the
national urban population (URT, 2012).People living in informal settlements form substantial proportions of
populations in five major urban centres in Kenya; in Nairobi 60%, Mombasa 80% (covering over 90% of the
land area), Kisumu 60%, Eldoret 30% and Nakuru close to 40% (KNBS, 2006).Rising urbanisation in all
PRISE countries is of great detriment to their journey of development. East African countries are showing
the fastest rates and, if they continue this way, their urban population will reach 50% of the total population
by 2030 (Cilliers, 2009).

Urbanisation rate and population growth rate trends in PRISE countries

B Urbanisation Growth Rate

Population growth rate

Tanzania Burkina Senegal Kenya Tajikistan  Pakistan
Faso

Source: World Bank (2014).

Rising urbanisation does not always uplift migrants. This is because urban slums and diasporas are not
always maintained with basic provisions and poor living conditions, coupled with high rates of
unemployment, lead to urban poverty, inequality and crime (Abbasi, 2014; Dixon and Schaffer, 2010; Noor
and Fatima, 2011). The current physical and social infrastructure in the urban centres of developing
countries, and especially in PRISE countries, is not adequate for absorbing large influxes of people from
rural areas. Many urban areas in PRISE countries have poor drainage systems and sanitation, lack of
access to roads and poor housing and spatial conditions. The high rate of urbanisation means urban
poverty rates are also grave, with 66% of urban dwellers living in slums. The state capacity of most of the
countries is not sufficient to facilitate the rising number of informal settlements across cities. Moreover, a
large percentage of these migrants are youth, most of them with little or no education or skills. Youth
unemployment is already high in the region, and this trend is worsening the labour market scenario (Cilliers,
2009). Urbanisation is generally associated with progress and poverty reduction but, unless there is access
to basic services, proper management and robust social and physical infrastructure, it will lead instead to
the ‘urbanisation of poverty’.
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Cities are facing the dual complexities of rising urbanisation and the threat of climate change effects. These
trends are putting under pressure the ability of cites to provide basic services to the citizens (DePaul,
2012). In addition, many cities are themselves vulnerable to climate volatility, making it more difficult for the
state to build resilience and accommodate the large inflows of climate migrants. Inflows of migrants are
leading to the expansion of cities, with a large proportion of people in lower-income group settling down in
areas that are environmentally hazardous (ibid.).

Urbanisation itself must take a great deal of responsibility for exacerbating climate change. Urban areas are
hubs of economic activity. In addition to an abundance of heat-emitting vehicles and air-conditioners, city
infrastructure holds a considerable amount of heat-absorbing materials (Rizwan et al., 2008), meaning
cities face more complicated environmental challenges.

Migration can also give rise to conflict, as more people struggle to obtain access to scarce resources.
Environmental scarcity, and competition generated as a consequence, may create or breed inequalities
leading to conflicts (Barnett, 2003; Sattar, 2014). Dwindling water sources and the declining ratio of fertile

land have deepened competition with the influx of migrants and the displaced in some parts of Africa (Lisk,
2008). Land entitlements and access to and rights over water sources create contestation for resources,
putting pressure on resilience in South Asia. Urban development projects may disrupt many settlements,
particularly peri-urban settlements or diasporas. Often, the elite take over the water resources of peri-urban
areas, which makes water availability either short or too expensive for the people livingin these areas
(Khan, 2013).

Research on climate-induced migration and its resulting impacts on human development and policy issues
are still in its infancy. In light of increasing urbanisation and risks associated with climate change in cities,
special attention needs to be directed towards climate-resilient infrastructure planning. Since many climate
refugees flee from vulnerable rural areas to settle in even more risky peri-urban areas or urban slums, there
is a need for ‘smart growth’ policies in which governments help migrants relocate to environmentally safer

locations.

Climate-induced migration is
steadily becoming a policy
challenge for governments in the
semi-arid and arid areas that are
the most climate-sensitive. A
vacuum exists in understanding the
spatial development strategies
governments adopting out-
migration as well as in-migration
regions. Emergency evacuations
and dislocations are easier to track
and some data can be found on
them (Internal Displacement
Monitoring Centre (IDMC), National
Disaster Management Authority
(NDMA), the Emergency Disasters
Database (EM-DAT), etc.), but the
slow onset of migration, induced
primarily by environmental stresses,
is hard to analyse because of a
paucity of data.

Thereis a need to evaluate the
positive effects of migration as an
adaptive strategy more thoroughly
from a policy point of view (Ober,
2014). If migration proves an

effective strategy for adaption to
climate change, then dealing with
those who do not even have the
resources and networks to opt for
migration becomes a major
concern.

4.4. Climate change and
livelihood/employment
patterns

Human systems around the globe,
and particularly in developing
countries, are closely knit with
ecosystems. These ecosystems
function as the capital base for

human systems (Thapa et al., 2010).

With the onset of new threats that
climate variability is posing to
human systems and ecosystems
equally, livelihoods, especially rural
livelihoods of the poor, have come
under great pressure (Sacramento,
2009).

Defined as the ‘set of capabilities,
assets and activities that are
required to make a living’

(Chambers and Conway, 1992),
livelihoods are a function of the
natural, physical, human, financial,
social and cultural assets that
people make use of to expand their
assets by investing their skills and
capabilities in order to sustain and
improve their living conditions
(Bebbington, 1999). Universal in
nature, both rich and poor engage
in different sets of livelihoods to
earn a living. The irony is, however,
that the poor suffer the most from
climate change, as they are mostly
dependent on climate-sensitive
sectors for a living, for example
small-scale agriculture, livestock,
fishing, poultry and pastoral work in
rural settings, and informal wage
labour in urban areas (UNDP, 2007).

Countries with a predominantly
agricultural base, like the PRISE
countries, have a great deal at
stake given the growing impacts of
climate change on natural and
human capital. Most people in
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SALs are engaged in agriculture
and natural resource base activities
for sustenance. Working through
direct and indirect pathways, even
subtle shifts in climate have an
intense correlation with the
livelihood patterns of people living
in climate-sensitive areas.?! The rich
have a strong resource backing in
the event of external stressors like
environmental or climate variability,
but the poor pay a high price as
they are forced to erode their
assets (Tanner and Mitchell, 2008).
Declinein crop yields, food
insecurities, death of livestock,
destruction of infrastructure and
transportation and communication
mechanisms, etc., are only some of
the channels through which
livelihoods suffer (Hassan et al.,
2011; Orach, 2009).

Declinesin capacities and skills
owing to health issues also interrupt
livelihood activity. Health problems
result in double trouble for the poor:
livelihood contributions from
productive household members are
lost, and are compounded by the
health expenses that follow ill-
health (IUCN and 1ISD, 2003).
Through the effects of climate
change on natural systems and
livelihoods, food shortages become
a major concern. Food prices rise
with food shortages, devastating
not only the rural poor but also
wage-earning urban dwellers (IPCC,
2014; Olsson et al., 2014). Thus, a
vicious cycle of poverty and
deprivation is created.

Rising temperatures in Central and
South Asia are expected to reduce
agricultural production by 15-50%
in the coming years (WHO, 2013).
Simulations from household data in
Tajikistan show a 20% decline in
the agricultural yield would prop up
poverty by 13%; a 20% increase in
food prices would propel poverty
by 16%; and a 20% reduction in
agricultural wages would increase
poverty by 2% (Heltberg et al.,
2013). Temperature increases

2 Bryan et al., 2013; Douglas et al., 2008;
Olsson et al., 2014.

would result in degradation of land
productivity by 14-27% in Africa
(Iglesias et al., 2011).

In addition to agriculture, livelihoods
based on water resource are also in
grave danger, given changing
climate patterns. Rising
temperatures, declining
precipitation rates and erratic wind
patterns combined with increased
population demands may resultin
the dwindling of water resources
(Tekken and Kropp, 2012). Sowers
et al. (2011) predict that, by 2025,
water availability per person will
have declined by almost 30-70%.
Besada and Sewankambo (2008)
state that 45% of the population of
Africa relies on water sources for its
livelihoods from five river basins
passing through the continent,
namely, the Nile, Chad, Congo,
Zambezi and Niger. These rivers
are gradually drying up as a result
of harsh temperatures and climate
shifts, disrupting the lifeblood of
many. In Pakistan, sea intrusion on
the Indus basin has wreaked havoc
on the livelihoods of the people of
Thatta and Badin (NDMA, 2008).

Besides the natural resource base
erosion, climate change and
extreme events are also associated
with losses in physical and financial
assets, disrupting livelihoods
associated with them. Increasing
frequencies of flash-floods and
torrential rains have deteriorated
infrastructure and roads (Sudmeier-
Rieux et al., 2012). In some cases,
such events result in loss of income
and jobs, especially in informal
urban settlements and rural areas,
eroding financial assets (Alderman,
2010). Climate-induced income
losses, especially in agricultural
livelihoods, translate to less money
for investment in inputs and other
daily household expenditures on
health, education, food, etc.
(Thomas et al., 2007).

Climate change is also associated
with disrupting complete supply
chains, especially those that are
agricultural-based. With rising
temperatures, increasing soil
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salinity, soil degradation and
extreme weather events, both the
quality and the quantity of crop
production is adversely affected,
which, in turn, makes decisions
regarding sowing and harvesting
difficult (Thorpe and Fennell, 2012).
Agricultural production serves as
raw material for sectors beyond
food, like textiles, cosmetics, retail,
etc. Changes in weather patterns
can curtail production, leading to a
domino effect in associated sectors.

Besides the direct impact on the
livelihoods of farmers, transport
routes may be destroyed in
extreme events, affecting the
employment of transporters or
middlemen. These disruptions in
supply may affect further
manufacturing operations, affecting
the employment of those not
directly involved in climate-sensitive
sectors. Furthermore, the impacts
can spread out to users or buyers
of the end product through arise in
the price of the final product as a
result of supply shortfalls or
disruptions. The effect of climate
change in this scenario, thus,
surpasses boundaries. For instance,
the floods of 2010 have enormously
affected the cotton production of
Pakistan, which is the fifth largest
cotton producer in the world. The
stress on supply hiked up the
prices of cotton and textile items.
Besides floods, cotton production
in Pakistan is unstable as a result of
water scarcity and poor water
management. Along with the rising
costs of cotton, energy shortages
have crippled many textile mills and
garment manufacturers, resulting in
a loss of livelihood for many farmers,
middlemen, factory workers and
garment makers.

As a response to climate change
and extreme events, people may
abandon climate-sensitive livelihood
sources (like agriculture) and opt for
other means of earning, or they
might adapt their livelihoods to
changing climatic patterns (Olsson
et al., 2014). For example, Oxfam
International (2012) carried out a



survey in late 2010 focusing on the
flood-displaced people of Sindh.
Out of 318,000 individualsin the
sample, some 80% were involved
in agriculture prior to the flood.
However, only 23% showed
willingness to return to agriculture
after. The report further noted that
the majority of the displaced people
became involved in scanty casual
labour after the floods, relying on
daily labour wages.

Some communities in Africa have
been observed to rely on asset-
selling, social networks, petty trade
or migration in times of drought
(Osbahret al., 2010). Many farmers
in Tanzania opt for other natural
resource bases like forestry for fuel
wood, timber, charcoal, etc., in
cases of drought (Paavola, 2004).

On the other hand, Kurukulasuriya
and Mendelsohn (2007) report that
farmers may change their crops
and cropping patterns rather than
dumping farming, or they might opt
for diversifying their income base.
For example, in Southern Africa
farmers are diversifying their income
base from purely crops to livestock
and poultry (Thomas et al., 2007)
and agro-pastoralism, combining
both farming and livestock breeding
to mitigate climate uncertainties
(UNEP, 2011). In Tanzania,
practices like agricultural
intensification (applying more inputs
on land units), agricultural
extensification (cultivating more
units of land) and livelihood
diversification are common in
response to climate change, but
they are mostly affordable for the
wealthier population of the
community (Paavola, 2004). Crop
switching is also a strategy
common to farmer communities in
climate-sensitive areas (O’Brien et
al., 2000). Olsson et al. (2014) note
that, in most SALs, adapting to a
changing climate by shifting from
agriculture is difficult owing to high
poverty, marginalisation and low
skills. Most people rely on
strategies like early or late sowing
or using heat-resistant crops, but

that too depends on affordability
and the resources at hand.

The literature notes that it is not just
climate change that explains
disruptions in natural resource-
based livelihoods.? A variety of
stressors and factors act in unison
to affect livelihoods; therefore,
adaptation is not so straightforward.
Livelihoods can be affected by
socio-political factors, such as the
networks and connections a
specific livelihood has for
operational activities;**human
capital, comprising the skills,
knowledge and expertise of the
people involved in the livelihood
activity; and physical capital,
including infrastructure, transport,
communications and productive
capital and financial
resources®(IUCN and 1ISD, 2003).

When seeking adaptation measures
to climate change, all these factors
jointly determine the strategy, but
for the poor the natural capital base
remains the most important.
According to Rennie and Singh
(1996), ‘predominantly the poor of
the world depend directly on
natural resources, through
cultivation, herding, collecting or
hunting for their livelihoods.
Therefore, for the livelihoods to be
sustainable, natural resources must
be sustained.’

Olsson et al. (2004) stress that, for
livelihood resilience and adaptability,
the ability to self-organise is vital. It
needs both individual and collective
efforts, in collaboration with formal
or informal institutions (Pelling et al.,
2008). No single policy prescription
for adapting agriculture livelihoods
to climate change can work for all;
rather, policy frameworks need to
have a participatory nature, drawing
from existing local risk management
techniques (Osbahr et al., 2008). A
community-based adaptation
approach is warranted as it

2 |UCN and IISD, 2003; Kurukulasuriya and
Mendelsohn, 2007; Thomas et al., 2007

% Access to markets, credit, government
institutions, etc.

24 For investment, productive use, etc.

provides a comprehensive
understanding of the localised
nature of impacts of climate change
and integrates indigenous
knowledge with modern techniques.

Meanwhile, although climate
change has negative impacts on
businesses, employment and other
means of making a livelihood,
mostly connected to land use and
agriculture, it can open up new
employment opportunities in
emerging sectors such as
environment-friendly technology,
solar energy and use of information
technology in agriculture and other
sectors, thus helping ensure
climate-resilient livelihoods.

As the world struggles to mitigate
and adapt to climate change, new
employment prospects are coming
onto the horizon (Fankhauser et al.,
2008). Investment in building
preparedness for climate change is
generating enhanced economic
activity. As countries shift from
high-to low-carbon activities,
labour-intensive industries, such as
the wind and solar energy sector
and exploration of technologies for
the efficient use of scarce
resources, are gaining in popularity.

With rising pressure on water
demand amid scarcity, investments
in water management technologies
are also gaining momentum,
creating new value chains such as
in purification, desalination, water
filtration and water reuse (Oxfam
America, 2009). In this scenario,
employment opportunities arise for
engineers, architects, construction
workers, storage house owners,
etc. Similarly, new opportunities
have been generated for those who
are exploring climate-resistant
agricultural adaptation such as
drought-resistant seeds, pesticides
and irrigation systems. This has
increased the demand for crop
scientists, researchers, agricultural
economists and installers.

Work in renewable energy solutions
sectors like wind and solar energy
has increased the demand for wind
turbines and solar panels, which
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has opened up opportunities for
designers, manufacturers and
installers of renewable systems (see
Box 9 for examples). Similarly,
learning from the experience of
countries like China, which created
more than 1.7 million jobs in
renewable energy in 2012 (Figueres
and Ryder, 2014), the PRISE
countries can generate new
employment avenuesfor their
people.

The renewable energy potential in
PRISE countries offers a great
opportunity to generate green jobs

and mitigate climate change effects.

However, a major skills gap exists
in terms of taking full advantage of
this source of energy. Lack of
knowledge, exposure and
experience to water, wind and solar
technology, grid integration,
troubleshooting in installation and
maintenance need to be addressed
through technical workshops,
trainings and proper degree
courses to fully harness this
resource.

The biggest challenge to livelihoods

occurs after extreme weather
events such as floods. In such a
situation, it is better if government,
humanitarian agencies and donor
organisations aim to catalyse
employment instead of continuing
cash and in-kind transfers. The
need to mobilise people is
paramount in order to help them
rebuild their lives. For instance, the
International Labour Organization
(ILO) created cash-for-work
opportunities for the 2010 flood-
affected communities of two
districts of Pakistan (Peshawar and
Nowshehra). The programme
especially targeted the
marginalised—women, ultra-poor
men and the disabled — and
engaged them in rehabilitation work
such as rebuilding houses and
repairing roads and workplaces.
Youth were engaged in cleaning
and fumigating shelter houses. In
this way, disaster-affected people
can be involved and mobilised in
rebuilding their lives with overall
rehabilitation of the community as
well.

The climate-sensitive semi-arid

Box 9: Renewable energy initiatives

Employment in the renewable sector in Tanzania

regions of PRISE countries need
concrete policies that generate jobs
in the process of preparing for
climate change by initiating labour-
intensive projects. In the most
affected areas, construction jobs
such as building of coastal
defences, flood protection and
drainage containment should be
promoted to engage people in
sustainable livelihoods and at the
same time build a climate-resilient
society (ILO, 2010).

A detailed review of literature shows
that most research on the effects of
climate change on livelihoods offers
shapshots of experiences and
incidents. A comprehensive
analysis of the dynamics and
mechanisms involved in adapting
livelihoods to climate change is
missing. Also, there is a need to
identify the barriers that get in the
way of adaptation process and
make poor people’s livelihoods
more susceptible to climate
vulnerabilities. Researchis needed
to highlight the types of livelihood
and livelihood assets that need
support through public investment

In Tanzania, Solar Company ‘A’ has initiated installation and maintenance of solar photovoltaic systems for
households and health centres in rural and urban Tanzania. The company has two offices: a headquarters
in Dar es Salam and a regional office in Arusha. It serves many districts in the vicinity of these offices. In
addition to the permanent managerial and support staff, the company hires construction workers and
installation staff. Tanzania currently does not have a reliable recycling infrastructure, which, if built, can be
used to provide additional employment.

Other than the company’s directly created employment, it helps fulfil the energy requirements of small
businesses, especially in rural areas, which keeps livelihoods running for the owners. Barbershops, mobile
charging stations, small inns and bars are fulfilling cost-effective energy requirements by using photovoltaic

systems.

Solar energy systems in Tharparkar, Pakistan

The introduction of solar energy technologies in Tharparkar, a drought-ridden district of Pakistan, is a ray of
hope for people who could not fetch underground water for their crops. Now, many of them are benefiting
from solar energy to irrigate their crops. One of beneficiaries, Mohabbat Khan, has revitalised his failing
crops by cultivating his 6acresof land by means of a solar energy irrigation system. He earns Rs. 300 ($3)
daily by selling vegetables. Similarly, in another village, Singharo, solar energy is being used to quench the
thirst of about 2,000 residents, and is also used to pump enough water to irrigate the lands on which
villagers depend for their livelihoods.
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to enable the poor to adapt to
climate change and its effects.
More efforts need to be directed to
the rebuilding of livelihoods after
extreme events.

4.5. Climate change and
the marginalised

Vulnerability to climate change
varies within countries,
communities and households
depending on the geographic,
economic, socio-political and
demographic characteristics; their
access to and control over
resources; and their adaptive
capacities (UNDP, 2011). Within
societies, climate change is,
however, known to take a particular
toll on the disadvantaged,
vulnerable or marginalised groups,
with disproportionate effects.
According to the IPCC(2007),
‘Impacts of climate change are
likely to be felt most acutely not
only by the poor, but also certain
segments of the population, such
as the elderly, the very young, the
powerless, the indigenous people,
and recent immigrants, particularly
if they are linguistically isolated i.e.
those most dependent upon public
support. Impacts will also differ
according to gender.’

Marginalisation is the central notion
of exclusion from attaining and
fulfilling a full social and economic
life at individual, community and
social level as a result of less
access to assets, opportunities and
social resources to make
productive social contributions
(Burton and Kagan, 2003).
Generally, ountries in the PRISE
consortium have social dynamics
that discriminate against certain
groups of individuals or
communities based on their
economic status, ethnicity, religion,
language, geographical distribution
or age, etc., often subjecting them
to inequality and injustice.

The course of cultural and social
devaluation often affects the

economic dynamics of such groups
(Kabeer, 2006). This can be
illustrated by the World Bank (2001)
finding that, while development and
growth are compromised by
inequalities in land distribution,
excluded and marginalised groups
perform ineffectively in land
distribution not only because of
their inability to afford land but also
because the structure of society
does not permit them to do so. In
most cases, social exclusion and
marginalisation like poverty and
discrimination against certain ethnic
groups transfer across generations.
For instance, children from
marginalised groups often follow
parental patterns of illiteracy and
occupational choices (ibid.).
Moreover, the economic
marginalisation of people in certain
areas s reinforced by the provision
of basic services by the state,
which is often discriminatory for
different groups (Betancourt and
Gleason, 2000). Such groups, with
limited social, economic and
political backing, are more sensitive
to external changes and shocks,
like climate change, which interrupt
the regular course of life.

The following short review
considers the differential impacts of
climate change on diverse groups.
It generates glimpses of the
implications of climate change for
the poor, children, the elderly and
indigenous and minority groups. It
also discusses the gender
dimension.

The poor

‘Climate change is regressive —
awful for the rich, catastrophic for
the poor’ (Busch, 2014).

Climate change and poverty
reinforce each other (UNDP, 2014).
The most pronounced effects of
climate change are evident among
the poorest proportions of the
population, particularly those living
in developing countries, as the
poorest proportion of people in

these countries have the least
control over natural, physical,
financial, political and human
resources and are less endowed in
social capital (Mitchell and Tanner,
2006). According to the World
Bank International Poverty Line,
individuals with less than $1.25 (at
2005 purchasing power parity) and
those who consume less than
2,350 calories a day are
categorised as ‘poor’. However,
countries vary in their approaches
to poverty and its measurement.
The International Poverty Line gives
a quantitative measure of income-
or consumption-based poverty. On
the other hand, international
development discourse is how
inclined towards evaluating and
using social indicators to analyse
people’s deprivations (see the
literature on multidimensional
poverty, mentioned in Section 2 of
this review).

Heavily reliant on the natural
resource base (e.g. agriculturaland
livestock livelihoods), the livelihoods
and food security of the poor suffer
from the brunt of climate change,
with recovery difficult, thrusting
them deeper into poverty and
vulnerability (McGuigan et al., 2002;
UNDP, 2011). IPCC (2014) reports
that, with lower agricultural
productivity and dwindling water
sources for irrigation, impoverished
farmers and pastoralists with little
capital in semi-arid regions will
suffer particularly. Lack of
information and a dearth of
resources prevent them from
adapting to climate change by
building climate-resistant houses
and sowing heat-resistant crops.
With the climate taking a toll on
their agricultural resource base,
they are often observed to be
adopting more environmentally
offsetting activities like deforestation,
which further wrecks the climate
(FAQO, 2011). Mitchell et al. (2008)
state that coping strategies
employed by the very poor in
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Cattle herders in semi-arid regions of
Tanzania.

~© Rajeshree Sisodia/PRISE

disasters include distress selling of
productive assets, often resulting in
them being forced further into
poverty traps. Rising food prices
are particularly burdensome for
poor urban and rural wage labour-
dependent households (IPCC,
2014).

Moreover, the social structure of
most of the PRISE countries is
majorly inclined in favour of the rich
rather than the poor, which further
increases their vulnerability to
external shocks like climate change
and may even result in the
exploitation of the poor by the rich.
Major loopholes in policies
regarding agriculture, land tenure,
urban planning, etc., constrain the
poor from getting involved in
sustainable livelihoods that are less
sensitive to climate change. The
result is that most of the poor in
SALs are forced to work on
degraded farms, under precarious
environmental conditions, and have
limited decision-making authority to
improve their resilience in the face
of climate shocks.

The poorest and the marginalised
are also more prone to health
issues. According to Tajikistan
Living Standard Survey data

(Republic of Tajikistan 2007),
incidence of diarrhoeais 1.4 times
greater in the poorest than in the
rich population, and children from
the poorest quintile have twice the
probability of being malnourished
and underweight.

Malnutrition and food insecurity in
Pakistan is highest in regions that
have predominantly poor living
conditions owing to a lack of
resources and facilities, and these
are the areas that are worst hit by
calamities like floods. Insecurities
related to basic needs like food
mean these areas are lagging far
behind on other parameters as well,
and are thus insecure in terms of
health, education and livelihoods.
Such inequalities and insecurities
breed negative sentiments among
the poor that may fuel violent and
criminal activities (Suleri, 2013).

With the rising heat stress in the
summers, the greatest economic
difficulty people in SALs experience
relates to rising utility bills, which
most cannot afford to pay. Poor
household that are already in a tight
situation in terms of fighting against
and adapting to climate change
may divert their resources from
other priorities, for example
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withdrawing children from school,
mostly likely with biases against
women and girls (Brock, 2012).
Such activities have unfavourable
impacts on the future prospects
and capabilities of children and
ultimately their livelihoods.

Gender inequality

Climate-induced effects are not
gender-neutral. By being more
socially, economically and politically
deprived, women generally have
limited access to resources,
information and technology (Gandhi,
2011). Socially structured gender
roles and differential access to
resources leave poor women most
susceptible to the risks related to
climate change. Activities like water
collection, collecting food and fuel
for cooking and managing livestock
are predominantly women’s
responsibilities, and these areas
face the most impacts of climate
change (UNDP, 2011).

Climate change may also disrupt
these roles and may mean
responsibility for additional roles for
tribal and poor rural women,
particularly if the males of the
household migrate in search of
livelihoods (Nellemann et al., 2011).



Women are particularly
disproportionately affected in South
and Central Asia and Africa, with
disparities in education, earnings

and empowerment (Box 10)
(UNESCO, 2012a). For example,
the UN Population Fund (UNFPA)
(2011) reports that, in post-disaster

settings, when trauma, distress and
malnutrition are all around, gender-
based violence has been observed
to rise as social systems collapse.

Box 10: Gender inequality issues

Burkina Faso

In Burkina Faso, the status of education and health for women lags far behind that of men. Gender
Inequality Index (Gll) of 2012 indicates that the maternal mortality ratio of Burkina Faso is as high as 300
and females with atleat secondary school education comprise only 0.9%.

Discrimination against girls starts at home, when families prioritise sending male children to school while
girls are supposed to stay at home and help with the household chores. Early marriage for girls is also very
common. While the majority of women are involved in agriculture, a large percentage of them do not have
access to training opportunities in farming to make them efficient in their work. The resultis a low level of
rewards or earnings for women. Only on a small scale do women have access to training through various
non-governmental organisation (NGO) programmes. Women also face the brunt of food insecurity, as they
generally eat less and save more for their children.

SENEEL

In the rural region of Keur Moussa lies the plateau of Ndiass, which has a maximum height of 120m.Steep
slopes mean the village has fast-running surface water. But climate change has made water erosion a
serious threat, with dire implications for the environment. Some of the consequences are resource
degradation and increasing soil salinity.. It has even affected human life, through deadly accidents, house
collapses and resource inaccessibility. The women in this village are responsible for fetching water and
taking care of the farms. Production is suffering because of soil erosion and salinity, with a heavy toll on
earnings. Meanwhile, most of the men and young people migrate to other areas, leaving behind the women
to fend for themselves. The intensity of this can be gauged by the fact that, in the village of Landou, there
are only about 20 men but 118 women. Thus, women in this area face the brunt of climate change effects.

Source: WEDO (2008).

Pakistan

Recurrent drought has devastated the lives of thousands of people living in Thar district of Pakistan. With
the majority of population living way below the national poverty line, Thar is considered one of the most
vulnerable districts in the country. Every year, the intensity of the drought increases and leads to many
deaths, most of which are avoidable. Most deaths are of women and children, and result from malnutrition
and starvation. There have also been many cases of suicides of women, who have taken their lives out of
desperation, unable to provide food for their children. A total of 24 suicide cases of women were reported
in 2011 and 35 in 2012. 2014 alone has witnessed 31 suicide cases of women as a result of poverty.

Source: Baloch (2014).

The impacts of climate change on
biodiversity also affect women.
Climate change has aggravated
deforestation and water availability,
meaning wood and water can only
be found further away from where
people live. Since in most poor
African and Asian communities
collection of wood for fuel and
water is the responsibility of women

and girls, a considerable amount of
their time is taken up by this activity.
This leaves little time for them to be
involved in other activities, such as
earning, decision-making, fulfilling
domestic responsibilities and
acquiring skills and education (UN
Women, 2009). Furthermore,
carrying heavy loads for long
distances is particularly harsh on

the health and can often result in
injury (Lambrou and Piana, 2006).

With male members of households
migrating to other areas in pursuit
of livelihood options, in both South
and Central Asia and Africa, the
percentage of female-headed
households is increasing (Oxfam
International, 2007). The majority of
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these women are involved in
agriculture or the informal sector,
where they receive a meagre
reward. Such households are
among the poorest and therefore
most vulnerable to external factors
like climate variations.

For adaptation to climate change,
all members of a society need to be
involved. It has been documented
that, during calamities like natural
hazards, communities show better
resilience when women are well
aware, have control over resources
and play leadership roles (UN
Women, 2009). Women display
strength and capacity to adapt to
new livelihoods, ensuring food and
water security (Ariyabandu, 2000).
They are also more capable of
mobilising communities in times of
emergencies (Carvajal-Escobar,
2008).

The dearth of gender-segregated
data for livelihoods and disaster
preparedness is hindering
comprehensive and thorough
research in this area. Without
proper documentation and
statistics, climate change policies
risk being gender-neutral. Gender-
distinct needs, priorities and roles
need to be analysed and
considered to reduce the acute
vulnerability of women to climate
change effects.

Children and the elderly

Climate change is particularly harsh
on children and the elderly, as they
are more sensitive to the rising
temperatures. Children’s fragile
state and limited capacity to cope
with deprivation, stress and shocks
means they are more likely to
perish in natural disasters (UNICEF,
2008). Theirweak immune system
also means they are more likely to
fall victim to diseases that spread
as a result of climate changes, like
malaria, diarrhoea, etc.

When climate hazards like droughts
hit already impoverished
communities, the consequences
are acute in the form of ‘barren
fields, drying cattle, skeletal children

and empty classrooms’ (UNICEF,
2007). Moreover, the physical and
psychological health of children
suffers greatly after extreme events,
undermining educational attainment
and, at times, endangering survival
(Bartlett, 2008; D’Allesandro, 2013).
Food insecurity ends up hitting
children the most, putting their
health and nutrition at stake. For
instance, infant mortality in Thar
(Pakistan) in the cold dry season is
so high that locals have named the
area as Marussthali (Land of the
Dead).

The elderly also face the brunt of
climate change. Filiberto et al.
(2011) state that age is not the sole
factor making the elderly vulnerable
to climate change; rather, a
combination of physiological and
social factors associated with
ageing nurtures this vulnerability.
Old people have little resilience to
changing climatic patterns like
intense temperature shifts and
drastic events (Haines et al., 2006).
They also face a greater risk of
morbidity during extreme events
(Filiberto et al., 2011). In most
climate-sensitive and disaster-
ridden SALs, access to health
institutions is difficult. In such areas,
it is particularly hard for the elderly,
particularly those who suffer from
pre-existing health conditions, to
get healthcare in the case of illness
or disease (Brody et al., 2008;
McGeehin and Mirabelli, 2001). On
top of this, if the elderly are socially
isolated and have little income, the
ramifications of climate change will
be more pronounced (Haq et al.,
2008).

Although links between climate
change and its effects on children
and the elderly are quite prominent,
more research is required to identify
the mechanisms through which
these links work. Insight is needed
to improve adaptation strategies for
these groups, considering their
limitations in terms of strength and
ability.
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Indigenous groups and
minorities

Indigenous populations and
minorities are likely to suffer more at
the hands of climate change than
other groups. They tend to livein
the areas most likely to be hit by
the adverse impacts of climate
change, and are more involvedin
natural resource-based livelihoods
(Baird, 2008). Biodiversity
degradation resulting from climate
change affects their food sources
and livelihood opportunities. For
example, the pastoralists of Kenya,
involved in herding animals in the
dry and hot environment, were hit
severely by the drought of 2006/07,
which took away about 70% of
their animals. About 80% of these
pastoralists were then forced to live
on food donations from the
international community, and many
of them had to move out in search
of water. Most of those who
migrated gave up their remaining
animals and took up labour work
for petty wages (Kimenye, 2006).

One important factor in their
vulnerability is these communities’
geographic remoteness, which can
amplify health risks (Green, 2006)
and make social facilities of health,
education and relief hard to reach.
Their social exclusion and isolation
from the rest of the community
makes coping with climate change
difficult. Even after extreme events,
these groups are the last to get
hold of any aid, as stronger groups
of a society dominate (Wapmuk,
2010).

Although there is some scattered
literature available on the
disproportionate effects of climate
change on minorities and the
indigenous, there is a need for
further comprehensive investigation
on this aspect to draw out
mechanisms to improve their
resilience to the onslaught of
climate change.

Building the resilience of

marginalised groups against
external shocks like climate change



requires concentration on their such groups are participating in to productive resources and

social and human development. programme design and decision- opportunities should be ensured in
Programmes formulated to increase | making and have a collective or order to enable them to improve
their well-being would be fruitful if community approach. Theiraccess | their well-being.
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5. Gaps between theory and reality

By reviewing the existing literature,
this report has aimed to analyse the
links and mechanisms between
how climate change impacts
human capital and how human
capital-building can increase the
resilience of SALs in PRISE
countries to climate change. To
build the context, it first defined the
evolution of multi-pronged
dimensions of human capital under
the umbrella concept of human
development. It briefly mentioned
ways to quantify human capital
using different indices and
presented a global overview of the
effects of climate change on human
capital in the context of vulnerability
and resilience. This broad-based
approach helps us analyse the
dimensions through which climate
change and human capital are
linked.

The report then zoomed in on five
major dimensions where the
ramifications of climate change are
most pronounced — health,
education, livelihoods, migration
and marginalisation —and explored
the opportunities to build human
capital climate change provides. It
related empirical evidence to
theoretical backing in linking the
dimensions with climate change
effects and threw some light on the
prospects for turning communities’
vulnerabilities in these dimensions
into resilience.

In this section, the paper
summarises some of the major
lessons drawn out of the detailed
review, gives policy
recommendations based on the
arguments provided in the literature
and highlights some research gaps
that can be bridged in the
upcoming research phase of the
PRISE project.

5.1. Major lessons

Climate change has wide-ranging
consequences in relationto human
capital. These consequences,
working through a number of
different channels, are all
interconnected and reinforce each
other. Climate change can expose
people to a number of infectious,
vector-borne and temperature-
related health issues. It can also
disrupt the process of attainment of
education through its direct and
indirect effects. Livelihoods are also
affected as a result of the direct toll
climate change takes on natural
resources. Poverty exacerbates it.
People tend to move to other areas
as a result of slow-onset
environmental changes, or to be
displaced in extreme events. Above
all, all these effects work
disproportionately against the most
vulnerable groups: the poor,
women, children, the elderly,
indigenous groups and minorities.

However, improvements on all of
these dimensions, generally for
developing countries and
particularly for SALs, can work
towards adaptation to climate
change. Improved sanitation and
the use of clean drinking water can
help stop many diseases from
spreading more rampantly as a
result of climate change. Targeted
climate-specific information can be
disseminated among those most
vulnerable to climate change and
also among the main stakeholders,
which may include the state, NGOs
and policymakers, etc., regarding
the nature of climate change and its
potential impacts on society.
Traditional knowledge should be
given due consideration in
designing adaptation strategies for
better resilience. Investing in formal
education would result in more
enlightened societies that are in a
better position to make their
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livelihoods sustainable through
diversification or use of better
inputs. Climate change is also
presenting new opportunities for
different livelihood options, such as
in the solar energy sector. With
timely availability of information,
migration could be well planned
and used as an effective adaptation
strategy. Moreover, there should be
more of a policy focus on the
marginalised in terms of coping and
adaptation strategies framed by
governments.

5.2. Policy implications

The unprecedented challenge
climate change has introduced
requires governments to transform
their approach to development
policy. In light of the above
arguments, we need to consider
both the direct and the indirect
impacts of climate change on
human capital in order to be able to
devise specific adaptation
strategies for building resilience and
moving towards sustainable growth.
PRISE countries face numerous
human capital challenges, as we
have seen. Environmental issues
like climate change are aggravating
these challenges and posing
threats to human security. The
state, NGOs, policymakers,
development partners and the
private sector, etc., need to make a
holistic assessment of how climate
change is exacerbating human
capital deprivations in PRISE
countries and look for opportunities
to build resilience as a result of the
climate variations currently unrolling.

The trans-boundary nature of
climate change offers opportunities
for certain social benefits that
policymakers can employ, for
example community participation in
reconstruction and provision and
access to safe drinking water,
health, etc., resulting in social
mobilisation. A stronger human



capital can help in responding to
climate change more efficiently;
unless the focus is people-centred,
no adaptation or mitigation strategy
can ensure sustainable and
inclusive development. Thereis a
need to analyse the broader
agenda of how different social,
economic, financial and political
aspects interrelate with
environmental stressors to put
pressure on human well-being.
Considering the disproportionate
effects of climate change on certain
groups, adaptive policies should be
inclusive.

Mobility and migration can be
utilised as adaptation strategies to
mitigate the risks associated with
climate change. In arid and semi-
arid lands, where climate change
effects are most evident, the
process of migration should be well
considered by the government,
which should provide resettlement
facilities to the displaced. Moreover,
the affected and displaced should
be given information to help them
restart their livesin the areas they
have migrated to. They should be
guided in terms of livelihood
opportunities and productive
activities. Policy action should be
guided by equity concerns and
socioeconomic dynamics of the
displaced/migrated population with
special concern for gender, the
impoverished and the marginalised.
They should have the core aim of
improving human welfare and
development in a sustainable
manner.

5.3. Research gaps

This detailed review also helps
identify certain areas that need
research attention. The literature is
full of anecdotal evidence of the
consequences of climate change
for the dimensions of human capital
mentioned in this report. What it
lacks is robust conceptual
frameworks of direct and indirect
channels through which these
consequences occur. The
implications of climate change for
education and health are well
documented; what is needed is a
clear understanding as to how
endowments in health and
education work to make societies
resilient to climate change in SALs.
There is a dire need to assess what
demographic characteristics make
households more vulnerable to
climate shocks. Empirical studies
need to be carried out on this
research question to discover what
household dynamics create resilient
or vulnerable environments.

Moreover, insights are needed to
identify natural resource-based
livelihoods that are sustainable to
climate change and ways of
adapting existing livelihoods to
climate variability. There is a dearth
of data and information on climate-
induced migration, although some
evidence of distress migration is
available. In order to analyse the
prospects of using migration as an
adaptation strategy, availability of
robust and reliable data is a must.
Lastly, a comprehensive conceptual

framework analysis of the uneven
effects of climate change on
vulnerable and marginalised groups
is warranted, with a special focus
on minorities and indigenous
people who have not received
appropriate and due consideration
in the literature.

Potential research questions that
emerge from the analysis are:

1. How can investments in basic
service provision, particularly in
health and education, most
effectively strengthen climate-
resilient economic development
in semi-arid regions?

2. How best can social policy
support migration as an
adaptation measure for those
living in semi-arid areas?

3. To what extent do renewable
energy technologies have the
potential to reduce poverty and
inequality and ensure climate-
resilient economic development
in semi-arid regions?

4. To what extent will climate
change alter the employment
and livelihood mix in SALs?

5. How does climate change
impact the prevalence and
nature of inequality in semi-arid
areas as disaggregated by age,
sex, disability and ethnicity?

6. How do extreme heat and other
climate change-related extreme
events impact labour
productivity in SALs? What can
be done to maintain labour
productivity under such
conditions?
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