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Introduction
A global environmental change, and in particular climate change, is a major challenge for our
societies today and impacts many of our efforts to build a more just and sustainable society.
The training manual underlines the need for a gender specific approach to climate change
actions, policies, study and research. The Manual wil help to understand that men and women
alike are important as agents of change and as distinct counter forces to cope with and adapt
to processes of global and local environmental change, and to mitigate these. These societal
roles and functions need recognition as well as mainstreaming of a gender perspective in
climate change policies, mechanisms and actions.
Purpose of the Manual
The Manual looks into the dynamic relationship between gender and climate change, as
manifestations of inter connectedness between the socio- and eco-sphere. The Manual will
introduce some theoretical reflections on the linkages. In order to understand gender-specific
causes, impacts of and solution to combat adversities of climatic variability and change, the
Manual explores an analysis of the interface between the changing physical environment and
human society, with a particular focus on gender aspects of climate change.
Specifically, the Manual is designed to:
 Provide a resource on the basic concepts of gender mainstreaming, analysis and
planning;
 Provide a resource on the basic concepts of Climate Change Science
 Promote an understanding on gender –climate change nexus
 Provide basic knowledge and tools to effectively mainstream gender equity strategies
throughout different stages of climate change projects; and
 Assist researchers, development practitioners and policy planners to integrate gender
equity and equality as an essential component of climate change policy and programs.
The Audience
In general, this toolkit is designed to be relevant for the following stakeholders:
 Legislative members in different tiers of the government
 Planners and decision-makers in Ministries
 Universities and research institutions
 Professional and scientific associations
 Non-Governmental Organizations (NGOs)/ Development Practitioners
 Community-Based Organizations (CBOs)
 Local community leaders
 Members of the media
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Major topic/ content of the Manual
MODULE 1: KEY CONCEPTS OF GENDER AND RELATED ISSUES

The aim of Module 1 is to guide the reader in understanding gender-related concepts and why
it is essential to mainstream gender into project activities. This module builds the basis for a
successful gender analysis by providing information on the gendered aspects of men's and
women's lives. The definitions given below are drawn from many sources and are commonly
agreed upon and used in the field.
MODULE 2: GENDER MAINSTREAMING

The aim of Module 2 is to guide the concepts of gender mainstreaming and to guide how it is
essential to mainstream gender into project activities. This module builds the basis for a
successful gender mainstreaming by providing information on the concepts and tools.
MODULE 3: A BRIEF INTRODUCTION TO CLIMATE CHANGE

The introductory module provides brief information on the definition, scientific and historical
background of climate change. It explains how the current (accelerated) climate change
differs from (historical and non-anthropogenic) „background‟ climate change. The cause of
anthropogenic climate change is explained in terms of climate forcing by the greenhouse
gases and their linkages with human-related issues. An explanation is provided to explain
why the recent climate change is called „anthropocene‟ in the continuum of global change.
The risks of climate change at global and regional scales are also highlighted in the module.
MODULE 4: IMPLICATIONS OF GLOBAL CLIMATE CHANGE: IPCC FINDINGS

The module is based on the latest findings of Inter-governmental Panel on Climate Change
(IPCC), as reported in 2007 through the publication of its Fourth Assessment Report (AR4).
A brief account on IPCC is provided to introduce the much praised body of scientists and
researchers, which has been providing the scientific basis of understanding the issues
concerning climate change. The salient features of the AR4 are provided in summary form
(the Technical Summaries and Policy Makers‟ summaries of all the three Working Groups of
IPCC are also attached as pdf files in a CD). The module then introduces IPCC scenarios and
GHG projections, as depicted in the IPCC AR4. The explanation of such projections provides
a clear understanding on future climate change faced by the future generations across the
world. A brief introduction on implications of climate change in South Asia is also provided
in the module considering water as an entry point for an example.
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MODULE 5: VULNERABILITY TO WATER RESOURCES

The module zooms in the implications of climate change in the water resources sector in
Bangladesh. It is postulated that water resources sector would perhaps be the worst victim
under climate change in the medium to long run, since most the hazards observed in the
country are generally the water-related hazards and these pose serious threats to agriculture
and other important sectors as well as people‟s livelihoods. Emphasis has primarily been
placed on climate change induced adverse effects on water related hazards. Examples will be
drawn from observed high intensity water-related events in order to highlight similar risks in
future under climate change.
MODULE 6: AGRICULTURE AND FOOD SECURITY

The module on agriculture and food security deals with implications of climate change on
Bangladesh‟s most critical aspects: agriculture, people‟s livelihoods and their food security.
The module seeks answers to questions regarding how crop production will be impacted upon
by changing climate realities under different scenarios, how various extreme weather events
and hazards would affect production potential, how aggregate food availability and access
issues would interplay in relation to the country‟s macro-level as well as micro-scale (i.e.,
household and community levels) food security. The module also highlights hunger and
health related issues as anticipated outfall of diminishing food security for the poor and
disadvantaged population of the country.
MODULE 7: POVERTY, LIVELIHOODS AND EMPLOYMENT

This module aims to link hydro-geophysical implications of climate change and their effects
on biota with human beings, especially those living in poverty, struggling to maintain
livelihoods, etc. The vital linkages among projected/assessed adverse impacts and social
development indicators will be established through the deliberations of this module.
MODULE 8: GENDER, MINORITY AND SPECIAL VULNERABLE GROUPS

The objective of this module is to provide linkages between hydro-geophysical implications
of climate change in Bangladesh and their effects on disadvantaged as well as marginalized
groups such as women, minority and special vulnerable groups. The critical issue covered in
this module is to check how women and other disadvantaged groups are differentially
vulnerable and how such sensitivity may be built into national adaptation approaches.
MODULE 9: MITIGATION

Although mitigation (or emission reduction) hasn‟t been regarded as a major concern for the
country to pursue at local levels, however a discussion on climate change will be incomplete
without appreciating the most important solution to the problem.
The module on mitigation deals with the core concept of avoiding the unmanageable, which
entails management of risk at international levels through emission reduction. The module
links with Modules 1 and module 2, provides a rationale why mitigation is of extreme
importance for humanity, why it has to be pursued immediately through an international
agreement and the role of technologies in mitigation efforts across the globe.
xii

MODULE 10: ADAPTATION: CONCEPTS AND PRACTICES

The module intends to highlight basic concepts of adaptation, starting from historical
approaches to climate change adaptation through to newly adopted concepts. The available
definitions of adaptation as well as the inherent meaning of adaptation to climate change will
be discussed. Then the module will help trainees to appreciate adaptation practices being
advanced in recent years in different conditions throughout the country.
The module also aims to establish linkages among various concepts such as development,
disaster risk reduction and livelihood approach within the purview of adaptation to climate
change. Differences among such concepts will be highlighted while points of convergence
will be explained so that a better appreciation may be achieved.
The module will provide little information on international adaptation financing initiatives
under UNFCCC processes. Challenges regarding community based adaptation practices will
also be discussed.
MODULE 11: CLIMATE SMART DEVELOPMENT

This module aims at increasing awareness amongst the trainees regarding safeguarding
development and investment from adverse implications of climate related hazards in future. It
explains the risks associated with ignoring climate change concerns towards designing
development projects. It highlights the ways and modalities perceived towards ensuring
climate safe development and it explains the steps necessary to implement climate smart
development.
MODULE 12: COMMUNITY-BASED APPROACHES TO ADAPTATION

The objective of the module is to enhance skills of the trainees to understand communitybased approaches of adaptation and to develop action/pilot-scale projects to be implemented
at community levels. Emphasis is placed on how adaptation worthy activities may be
identified within a participatory framework, the necessary steps to appreciate vulnerability
contexts of the poor people living in vulnerable communities and how a project may be
perceived by incorporating community choices and concerns. Essential elements of CBA
Approach ARE at the center of discussion.
MODULE 13: REFLECTIONS

Following the two-day discussions on various issues, the trainees will have time to clarify
specific points not covered in the training and/or share their thoughts on any of the above
issues discussed. The Session is aimed at consolidating knowledge of the participants and to
remove any inconsistency in knowledge base.
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MODULE 1

Key Concepts of Gender and related issues

MODULE 1
Topic: KEY CONCEPTS OF GENDER AND RELATED ISSUES
Target: The aim of Module 1 is to guide the reader in understanding gender-related concepts
and why it is essential to mainstream gender into project activities. This module builds the
basis for a successful gender analysis by providing information on the gendered aspects of
men's and women's lives. The definitions given below are drawn from many sources and are
commonly agreed upon and used in the field.
Following this session (session1), the participants will be able to learn about the following
aspects
 Explore different concepts of gender and related issues
 Get the mindset ready to accept “out of the box” thinking regarding gender
 Understand why gender needs to be addressed with extra attention

Time Frame: Total session duration will be 2 hours.
Format: The Module cane be lectured in two parts
1st Part: Definition and concepts (1 hour)
•

Lecture: 30 minutes

•

Q&A: 30 minutes

Refreshment 15 minutes
2nd Part: Practical Examples of gender discrimination (45 minutes)
•

Discussion by participants about their perception and experience on the issue

•

Experience can include: Household, community, social, local government,
policy

Method of learning and materials to be used: Lecture module, hand outs, reference
materials, graphics, poster, power point presentation, flip chart, Q&A.
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1.1 What is Gender
The terms 'sex' and 'gender' refer to two different things:
Sex describes the biological or physiological differences between male and female, women
and men, boys and girls. These differences are universal and are determined at birth.
Gender describes the socially constructed roles and responsibilities of men and women and
boys and girls, which may vary over time and by location. These may differ across societies,
cultures and families. 'Gender roles' refers to different learned behavior expected of women
and men (see Table 2 for additional definitions of the concept of gender).
The concept of gender is important because it is at the core of gender analysis. For example, a
gender analysis can reveal how women's and men's roles are determined by social values and
therefore can be changed. Gender inequality is not biologically predetermined, nor is it fixed.
The concept of gender is therefore an analytical tool for understanding social processes.
Gender is a central organizing factor in societies, and it can significantly affect the processes
of production, consumption and distribution. In fact, the influence of gender on rural people‟s
lives and livelihoods is so substantial that “by any indicator of human development, female
power and resources are lowest in rural areas of the developing world. Rural women make up
the majority of the world's poor. Notwithstanding recent improvements in their status, they
have the world‟s lowest levels of schooling and highest level of illiteracy. In all regions,
female-headed households are among the poorest of the poor (FAO, 2011a).
Gender has been defined in a variety of ways, both in research and among the general public.
Gender involves men as much as it does women. It is more than the differences between
women and men, and the term means different things to different people. An early definition
of gender was meant to distinguish social and biological aspects of the differences between
women and men. It refers to those aspects that are shaped by social forces or to the meaning
that a society gives to biological differences (Riley, 1997).
In this Manual we use a definition that focuses on the socioeconomic aspects of gender as
stated by Riley, (1997).
1.1.1 Gender is a social institution.
Gender is central to the way a society is organized. Like the family, religion, race and other
social institutions, gender affects the roles men and women play in a society. Gender also
establishes patterns of behaviour through interaction with other institutions. Gender functions
in a similar manner to organize society.
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1.1.2 Gender involves differences in power.
Gender orders social relationships in such a way that some individuals have grater power than
do others. In every society, the roles women and men assume accord women fewer
opportunities and privileges. Gender affects both “power to” and “power over”. “Power to”
refers to the ability to act and often requires access to social resources such as education,
money, land and time. Women usually have less “power to: inherit land etc. Women are less
likely to develop individual characteristics (such as higher levels education) that would give
them access to better paying jobs or political office and enhance their power.
Individuals with “power over” are able to asset their wishes and goals even in the face of
opposition from others. Women generally have less “power over” than men in all facets of
society. They usually have less say than their husbands in family decisions and less authority
than men in the work place. Because women hold far fewer positions in governing bodies,
they have little impact on decision-making or public policies.
Gender inequality may also be structured and perpetuated by the economy, the political
system, and other social institutions. Civil law and religious customs in various countries, for
example, may restrict a woman‟s ability to own property, work in certain occupations, or
serve as a religious leader.
1.1.3 Gender is a cultural construct.
Gender is organized differently in different societies. Accordingly, the expectations for
women and men vary throughout the world. These differences are perhaps most clearly
illustrated in intercultural comparisons of what is considered male and female work. For
example in sub-Saharan Africa, female farming systems predominate, and women are
involved in most aspects of agricultural production.
Gender, refers to the cultural construction of male and female identities. The differences are
often cast as binary opposites: for example, male dominance versus female submissiveness or
the male‟s sphere of public activities versus the female‟s private sphere within the home
(Creighton and Omari, 1995).
Gender often restraints women to an unequal position in the society in comparison to men.
The goal of development interventions, legal and institutional strategies is gender equality.
This means equal participation of women and men in decision-making, equal ability to
exercise their human rights, equal access to and control of resources and the benefits of
development, and equal opportunities in employment and in all other aspects of their
livelihoods.
Enhancing gender equality and promoting women‟s empowerment has been enshrined in
many international commitments, including the United Nations Millennium Development
Goals, the Universal Declaration of Human Rights and the Convention on the Elimination of
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All Forms of Discrimination Against Women (CEADAW). Despite international
commitments, gender inequalities persist.
One way toward reducing gender inequalities is through the pursuit of gender equity, which
means “fairness and impartiality in the treatment of women and men in terms of rights,
benefits, obligations and opportunities. By creating social relations in which neither of the
sexes suffers discrimination, gender equity aims at improving gender relations and gender
roles, and achieving gender equality. The essence of equity is not identical treatment treatment may be equal or different, but should always be considered equivalent in terms of
rights, benefits, obligations and opportunities” (FAO, 2011b).
Development must encompass women's long-term needs and aspirations, their decisionmaking power, and their access to and control of critical resources such as land and their own
labour. The reason for this is that it is typically women‟s needs that have been overlooked;
hence there is a specific need for their inclusion. However, we should also bear in mind that
gender equity must consider both men and women. It is important to remember that women‟s
and men‟s roles are a result of negotiations and relations between them.
Box: 1.1: MYTH: Women do not work!!
 Studied 9 developing and 13 developed nations

Women work more hours than men
 In developing countries women devote 13% more work
 In developed countries women perform 51 percent of the total workload
 16 trillion USD of Global Output is INVISIBLE (70% of Official Gross World
Product)
 11 trillion USD (about 70%) is produced by women
 In Australia, Women’s share in GNP with respect to care in the home and in
the community was estimated 70% (Pollard,1997)
Human Development Report, 1995, UNDP
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Gender Equality: A policy concept which supposes that women and men will benefit in equal
measure from goods, opportunities, resources and rewards recognized by the society. Being equal
does not mean being identical. Equality can be attained by changing institutional practices and
social relations that reinforce and maintain disparities between men and women
Gender equity: Fair and impartial treatment of people from all walks of life without consideration
to criteria such as sex, race, religion etc. This concept challenges the gender division of labour as a
cause of discrimination and advocates using incentive measures to achieve gender equity.
Gender analysis: Study of the traditionally determined differences between men and women in
terms of the conditions, needs, participation indices, access to resources, development and policy,
etc. as a result of the roles ascribed to them
Gender-differentiated work: social system where the two sexes each play a series of genderbased roles. This division is not based on ability but on gender. Gendered division of work is the
central determinant of social relationships between the sexes and seeks to legitimise hierarchical
relations between men and women.
Gender stereotypes: Stereotypes are structured sets of beliefs about the personal attributes,
behaviors, roles of a specific social group. Gender stereotypes are biased and often exaggerated
images of women and men which are used repeatedly in everyday life
Gender discrimination: Behaviour that refuses to treat individual men and women equally as they
would like to be treated or as they are entitled to be treated
Gender-disaggregated data: Collection of data and analysis of results by gender (e.g.: data on the
social status and socio-economic roles of different groups of women and men).
Gender mainstreaming: The process of identifying, incorporating and integrating the needs and
interests of women and men in every programme, policy, strategy, administrative or financial
activities.
Gender-specific indicators: Gender-based indicators make it possible to measure inequalities
between women and men, for example as regards poverty, violence, education, HIV/AIDS and
political representation.
Gender training: Theoretical and practical training designed to increase the possibility that gender
analysis will be conducted to build awareness on gender issues and recognise their relevance and
the need to integrate them in the programming process.
Gender blindness This is failure to recognize that gender is an essential determinant of social
outcomes. It therefore impacts on project planning and implementation.
Gender insensitivity: inability to recognise differences in the roles and responsibilities of men and
women resulting in inability to recognise that policies, programmes and projects can impact
differently on men and women.
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Box1.2: Gender Inequality snap shot
Women account for two thirds of the world‟s 774 million illiterate adults. This has
remained unchanged for the past two decades (UN, 2010).
Women spend at least twice as much time as men on domestic work, and when all work
(paid and unpaid) is taken into account, women work longer hours than men do (UN,
2010).
Women make up the majority of HIV-positive adults in sub-Saharan Africa, North Africa
and the Middle East (UN, 2010).
In the less developed regions, fewer women than men have cash income and a significant
proportion of married women have no say in how their cash earnings are spent (UN,
2010).
Fewer than 20 percent of the world‟s landholders are women. Women make up less than
five percent of all agricultural landholders in North Africa and West Asia, while in subSaharan Africa they make up an average of 15 percent (UN Women, 2012).
It is estimated that the global financial crisis resulted in 16 million more unemployed
women between 2007 and 2009 and that women were pushed into informal and unsafe
jobs at a faster rate than men were ( Mayanja, 2010).

1.2 Analysing gender
1.2.1 Gender analysis is the study of different roles and responsibilities of men and women;
their differentiated access to and control of resources; and their priority needs to better
understand and address gender inequalities (FAO, 2011b).
Gender analysis requires data on mixed households, as well as on male- and female-headed
households. This data is often not directly available, making gender analysis essential. This is
why gender-responsive and socially-sensitive climate change research work is important – it
will help pinpoint data needs and data collection approaches in the context of climate change.
1.2.2 Gender roles Gender is shaped by other social factors, including country/region, ethnic
group, age, economic class and religion. Gender defines the roles and relations between men
and women, as well as boys and girls. Gender roles:
 are socially constructed;
 determine social and economic activities;
 reflect biological differences;
 vary according to regions and cultures; and
 change over time.

7

Gender roles shape men‟s and women‟s decision making in all areas of household and
community life, from agricultural decisions such as what crops to grow or when to harvest, to
how to earn or spend income, what foods to eat and how to raise their children. Depending on
the context, it may be typical for men and women to have different spheres of decision
making or they may share decision making. An individual‟s decision making is shaped by the
information and knowledge they possess, their level of participation (this may be dictated by
social norms), the options available to them and the urgency and risk they perceive is posed
by the decision.
1.2.3 Gender relations are the ways in which a society defines rights, responsibilities and the
identities of men and women in relation to one another. Gender relations are based on power
and negotiations, and gender roles are closely linked influencing the definition and
development of one another.
In addition to the roles ascribed to men and women in relation to each other, men and women
each have multiple roles (see Box 1.2). “While men typically play their roles sequentially,
focusing on a single productive role, women must usually play their roles simultaneously,
balancing the demands of each within their limited time constraints. The gender-based
division of labour ascribed in a given socio-economic setting determines the roles that men
and women actually perform. Since men and women play different roles, they often face very
different cultural, institutional, physical and economic constraints, many of which are rooted
in systematic biases and discrimination” (ILO, 1998).

Box 1.3: Men’s and women’s multiple roles at community level
Reproductive role: Childbearing and rearing responsibilities, and domestic tasks done by
women, are required to guarantee the maintenance and reproduction of the labour force.
This includes not only biological reproduction but also the care and maintenance of the
work force (male partner, oneself and working children) and the future work force (infants
and school-going children). This work is usually unpaid.
Productive role: Work done by both men and women for pay in cash or kind. It includes
both market production with an exchange-value, and subsistence or home production with
actual use-value, and also potential exchange-value. For women in agricultural production,
this includes work as independent farmers, peasant wives and wage workers. The work is
both paid (but often underpaid) and unpaid.
Community managing role: Activities undertaken primarily by women at the community
level, as an extension of their reproductive role, to ensure the provision and maintenance of
scarce resources of collective consumption, such as water, energy sources, health care and
education. This is unpaid work, undertaken in 'free' time.
Community politics role: Activities undertaken primarily by men at the community level,
organizing at the formal political level, often within the framework of national politics. This
is usually paid work, either directly or indirectly, through status or power.
(Source: Moser in ILO, 1998)
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1.3 Patriarchy
1.3.1 Definition: Patriarchal (adj.) describes a general structure in which men have power
over women. Society (n.) is the entirety of relations of a community. A patriarchal
society consists of a male-dominated power structure throughout organized society and in
individual relationships (Linda Napikoski,
http://womenshistory.about.com/od/feminism/a/patriarchal.htm).
A patriarchy, from the ancient Greek patriarches, was a society where power was held by
and passed down through the elder males. When modern historians and sociologists describe
a"patriarchal society," they mean that men hold the positions of power: head of the family
unit, leaders of social groups, boss in the workplace and heads of government.

1.4: Patriarchal social structures
1. Male dominated--which doesn't mean that all men are powerful or all women are powerless-only that the most powerful roles in most sectors of society are held predominantly by men, and
the least powerful roles are held predominantly by women.
2. Organized around an obsession with control, with men elevated in the social structure
because of their presumed ability to exert control (whether rationally or through violence or the
threat of violence) and women devalued for their supposed lack of control--women are assumed
to need men's supervision, protection, or control.
3. Male identified: aspects of society and personal attributes that are highly valued are
associated with men, while devalued attributes and social activities are associated with women.
There is a sense of threat to the social structure of patriarchies when these gendered associations
are destabilized--and the response in patriarchy is to increase the level of control, often by
exerting control over women (as well as groups who are devalued by virtue of race, ethnicity,
sexuality, or class).
4. Male centered: It is taken for granted that the center of attention is the natural place for men
and boys, and that women should occupy the margins. Public attention is focused on men. (To
test this, take a look at any daily newspaper; what do you find on the front page about men?
about women?)
(based on Allan G. Johnson's The Gender Knot)

1.3.2 Feminist Analysis on Patriarchy
Feminist theorists have expanded the definition of patriarchal society to describe a systemic
bias against women. As second-wave feminists examined society during the 1960s, they did
observe households headed by women and female leaders. They were of course concerned
with whether this was uncommon. More significant, however, was the way
society perceived women in power as an exception to a collectively held view of women's
"role" in society. Rather than saying that individual men oppressed women, most feminists
saw that oppression of women came from the underlying bias of a patriarchal society.
9

1.4 What is matriarchy?
If defined as the opposite of patriarchy, matriarchy refers to a social or governmental system
where women hold central roles and power. There are no completely matriarchal societies by
this definition, but some societies have other matriarchal aspects. Anthropologists disagree on
the specific meaning and usage of the term "matriarchy", and many prefer to use more
specific terminology to define features of non-patriarchal societies (Kerilynn Engel,
http://womenshistory.answers.com/definitions/what-is-matriarchy).
1.4.1 What are some features of matriarchies?
Many cultures called matriarchies are matrilineal, where descent is traced through the mother
and her maternal ancestors instead of through fathers. The Ashanti of West Africa are an
example of a matrilineal culture where a child's inheritance of property, office, and titles is
determined by the maternal line.
Some societies are matrilocal (also called "matrifocal"), which means that married couples
reside with or near the wife's parents, not the husband's. This is in contrast to most cultures
where the wife leaves her family to become a part of the husband's family. Some matrilocal
societies are the Ancient Pueblo Peoples in the American Southwest, and the Nair community
in Kerala in South India.
1.5 Access to Resources
Mosha, (1992) noted that in most developing countries, there are problems of a stereotypical
model of society, where men are conceived to be dominant over women and therefore their
needs and roles are different. The difference is, however, based on the intensity of work,
decision making and access and control of resources. Men control most resources and
decision making is vested in them. FAO/WHO (1992) states that access and control of
resources may be greater if the women earn the income, although this is not always the case.
Despite women‟s important roles as producers and household managers, they are often
marginalized when it comes to allocation of resources and decision making. They lack direct
access to resources, such as land, capital and credit, and information, which in the end reduce
their productivity (FAO, 1990; Dankelman and Davidson, 1988; 1991; FAO, 1996; Mngodo
et al., 1996). The general sub-ordination of women in a society is reflected in the lack of
access and control of resources (Jonsson, 1986; URT and UNICEF, 1990; FAO/WHO, 1992).
Traditional conceptions of access to resources in most communities were determined by the
patriarchal system of male dominance. In these communities, inheritance of resources such as
land, or assets such as houses and trees passed through male hands, except in matrilineal
societies whereby land was inherited by women, although the overall overseer of those
resources was the maternal uncle. These are very few cases compared to patrilineal societies.
In many matrilineal societies, women have rights to land and relatively more economic
independence and autonomy over its proceeds, particularly to food crops (Mwaipopo, 1994).
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Historical analyses of the development of the social relationships in developing countries
suggest that colonial economic policies and the commoditization of indigenous economies
(particularly with the introduction of export crops), capitalized on existing patriarchal
systems of dominance in facilitating indirect rule at the local level. At the household level, it
meant establishing male dominance and ownership of property relations as being the head of
the household (Mascarenhas and Mbilinyi, 1983). There are unequal possibilities of access to
resources between men and women (Becker, 1995). For example, women being the main
African farmers/food producers compared to men, access to and control of resources is the
main constraint to the efficient performance of several activities. This is because decision
making and control over the resources is mainly by men (Makundi, 1996).

Box 1.5: Women and Access to Resources
•

Women‟s Nominal Wages are 17% lower than men

•

Women perform 66% of the world‟s work, produces 50% of food, earn
10% of income and own 1% of property

•

If the average distance of moon is 394,400 km, South African women
together walk the equibalent of a trip to the moon and back 16 times a
day to supply their hoseholds with water

•

80% of women workers are considered to be in vulnerable employment
in sub Saharan Africa and in South Asia
Collated from various sources

1.6 Harvard Analytical Framework
This Framework provides information relevant to the analysis of access and control over
resources and benefits by gender in each function of the chain; provides information useful
for identifying business opportunities for women to strengthen their position in the chain.
The Harvard Framework was one of the first frames designed by researchers at the Harvard
Institute for International Development, to help planners in designing projects to allocating
resources equitably.
This tool can be applied before and after having selected a value chain for upgrading. It is
advised to do this analysis together with an actor analysis.
1.6.1 What do you gain from using it?


Analyze gender gaps in a target group in terms of differential gender roles, access and
control of resources, and decision making at household and community level.



Better understand the different perceptions that men and women have about the same
resource and its value.



Identify the different roles in the division of labor between men and women.



Discuss strategies for equal access to productive resources within producers
organizations and cooperatives.
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1.6.2 Who applies the tool and for whom?


It can be applied in mixed groups (men and women), preferably with couples
(marriage) in rural programs, organizations of producers or entrepreneurs.



It can be applied in only men or only women groups for awareness-raising on gender
gaps in economic matters.

1.6.3 How Does It Work?
Group discussions are facilitated around three themes:
1.
2.
3.

Roles of men and women
Access and control over resources
Decision making within the household

Matrixes are used to present the outcomes of the discussions. Discussion should start in small
groups and continue in plenary.
STEP 1. GUIDING QUESTIONS ON ROLES OF MEN AND WOMEN


What kind of products do men and women cultivate / produce / market?



Which daily activities are undertaken by women and men at each level or function of
the chain? How much time do they invest?



What work do girls and boys?

Matrix of Roles and Tasks
Activities

Time (in
hours or
days)

Men

Women

X

Boys

Girls

X
X
X

STEP 2 GUIDING QUESTIONS FOR THE DEBATE ON ACCESS TO AND CONTROL
OVER RESOURCES



Do women possess land, house or other resources (e.g. merchandise)? Are these
legalized in their names/ can they sell them?



Can women decide which crops to grow?



Who owns livestock, and pigs?



Which working tools possess men and women for cultivating, harvesting, processing,
transporting and handicraft activities?
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Which skills and access to technology have men and women?



Do man and women access credit; are there differences in amount or credit
conditions?



What resources are available and controlled by women?

Matrix: Access to and control over resources
Resource
e.g.

Who
owns the
resource

How is it
used

Who decides How is the Who
over its use income
decides on
utilized
the use of
income

Land
House
Tools
STEP 3 GUIDING QUESTIONS FOR REFLECTION ON DECISION-MAKING


How is the money used that is generated with the sales of products?



How is it invested? In whose name the new assets are purchased?



What kind of control do women have over income and resources that they generate?



How do women participate and negotiate in decision making inside the household?



How is income redistributed within the family?

Matrix: Decision-making
Activity

How men participate

How women participate

CREDITS


Concepts and frameworks for analysis and planning in terms of gender. Gender and
Learning Team OXFAM UK. Gender and Development Training Center, collection of
Candida March, 1996. Adapted by Lindo Patricia, 2007.



http://www.cadenasdevaloryppp.org/?page=Manual_Value_Links_Genero
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MODULE 2
Topic: GENDER MAINSTREAMING

Target: The aim of Module 2 is to guide the concepts of gender mainstreaming and to guide
how it is essential to mainstream gender into project activities. This module builds the basis
for a successful gender mainstreaming by providing information on the concepts and tools.
Following this session (session 2), the participants will be able to learn about the following
aspects
 Explain concepts of gender mainstreaming and gender integration
 Discuss approaches to gender mainstreaming and integration
 Discuss the major provisions of the current gender policies
 Explain the existing institutional frameworks for gender mainstreaming and
integration.
Time Frame: Total session duration will be 45 minutes.
Format: Lecture: 20 to 25 minutes, followed by discussion for 15-20 minutes.
•

Discussion on GENDER ENTRY POINTS (20 minutes)

Method of learning and materials to be used: Lecture module, hand outs, reference
materials, graphics, poster, power point presentation, flip chart, Q&A.
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2.1 Gender Mainstreaming
As defined by the United Nations, gender mainstreaming is:
“… the process of assessing the implications for women and men of any planned action,
including legislation, policies or programmes, in all areas and at all levels. It is a strategy
for making women‟s as well as men‟s concerns and experiences an integral dimension of
the design, implementation, monitoring and evaluation of policies and programmes in all
political, economic and societal spheres so that women and men benefit equally and
inequality is not perpetuated.” (UN, 1997)
Gender mainstreaming is not only a question of social justice, but is necessary for ensuring
equitable and sustainable human development by the most effective and efficient means.

2.1.1 Gender practical needs / interests: These are needs related to the roles of
reproduction, production and community work of men and women which, when met, do not
necessarily change their relative position/condition in society, which arise from the gender
roles.
2.1.2 Gender strategic needs / interests: Refers to higher level of needs of women and men
which, when met, help change their status in society. Examples of such needs are decision
making and access to information.

2.2 Gender integration
Integration occurs when issues and interventions related to gender are introduced into a
project, program or policy context as a broad component or content area, without analysis and
identification of gender concerns and their implications.

2.3 Approaches to gender mainstreaming and integration
2.3.1 Women in Development (WID) and Gender and Development (GAD)
The term „women in development' came into use in the early 1970s, after Ester Boserup‟s
publication on “Women‟s Role in Economic Development”. Boserup analyzed the changes in
traditional agricultural practices as societies modernized and examined the differential
impacts of the changes in work done by men and women. WID was initially used by the
Women‟s committee of the Washington DC chapter of the Society for International
Development as part of a deliberate strategy to bring new evidence generated by Boserup and
others to the attention of American policy makers. This was articulated by liberal feminists
who advocated for legal and administrative changes that would ensure women would be
better integrated into economic systems and governance. This was later to form the basis of
the gender agenda, which is best summarized under the following international women‟s
conferences that have united the international community behind a set of common objectives
with an effective plan of action for the advancement of women everywhere, in all spheres of
public and private life.
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1975: Mexico City - A global dialogue is opened
This first world conference on the status of women was convened in Mexico City to coincide
with the 1975 International Women's Year to remind the international community that
discrimination against women continued to be a persistent problem all over the world. Three
key objectives were identified which became the basis for the work of the United Nations on
behalf of women:
 Full gender equality and the elimination of gender discrimination;
 The integration and full participation of women in development;
 An increased contribution by women in the strengthening of world peace.

1980: Copenhagen - The review process begins
This conference was attended by over 145 representatives and reviewed the gains made and
to appraise the 1975 World Plan of Action. An important milestone had been the adoption by
the General Assembly in December 1979 of the Convention on the Elimination of All Forms
of Discrimination against Women, one of the most powerful instruments for women's
equality. The Copenhagen Conference recognized that signs of disparity were beginning to
emerge between rights secured and women's ability to exercise these rights. It pinpointed
three areas where specific, highly focused action was essential if the broad goals of equality,
development and peace, identified by the Mexico City Conference, were to be reached. These
three areas were equal access to education, employment opportunities and adequate health
care services.
1985: Nairobi - “The forward looking strategies"
The Nairobi conference reviewed and appraised the achievements of the United Nations
Decade for Women and identified Women in Development (WID) as a strategy that isolates
women from mainstreaming development.
It showed that development interventions had little impact on women‟s welfare, legal and
social status. This shortcoming opened up debates on the most appropriate way on how
women can participate in development and that is how Gender and Development (GAD) was
born. GAD questioned existing power relations between men and women in all spheres of
life;
The women's movement, divided by world politics and economic realities at the Mexico
Conference, had now become an international force unified under the banner of equality,
development and peace. It broke new ground as it declared all issues to be women's issues.
Women's participation in decision-making and the handling of all human affairs was
recognized not only as their legitimate right but also as a social and political necessity that
would have to be incorporated in all institutions of society.
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1995: Beijing - legacy of success
The efforts of the previous two decades helped to improve women's conditions and access to
resources, but did not change the basic structure of inequality in the relationship between men
and women. Decisions were still being made mostly by men. The Conference unanimously
adopted the Beijing Declaration and Platform for Action that was in essence an agenda for
women's empowerment and stands as a milestone for their advancement in the twenty-first
century. It specified twelve critical areas of concern considered to represent the main
obstacles to women's advancement and which require concrete action by Governments and
civil society:













Women and poverty
Education and training for women
Women and health
Violence against women
Women and armed conflict
Women and the economy
Women in power and decision making
Institutional mechanisms for the advancement of women
Human rights of women
Women and the media
Women and the environment
The girl child

2.4 Strategies and methods in gender mainstreaming
A strategy is a long term and broad plan for achieving an objective, while a method is a way
of carrying out the activities.
2.4.1 Levels of gender mainstreaming
It is important to identify desired level of mainstreaming. Different levels of mainstreaming
include national (e.g. nSdS , Joint national action Plans, national climate change policy),
sector, subnational, and on the ground initiatives. Gender mainstreaming can be done at the
following levels:
1) Policy
2) Institutional /organizational
3) Programmes/project.
In terms of climate change activities, levels here also refer to whether mainstreaming
intends to „climate-proof‟ an already existing policy that has a development focus, or
whether it is aiming to create a new policy which has climate change risk reduction as its
primary focus.
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2.4.2 The process of gender mainstreaming at various levels
Effective gender mainstreaming can occur if the following are in place:
 A clear gender policy
 Practical coordination of all gender mainstreaming initiatives
 A clear guide on gender mainstreaming and best practices
 Training and capacity building
 Awareness creation and advocacy on gender mainstreaming
 Partnerships and networking for persons and institutions
 Research and information dissemination on gender issues
 Sex disaggregated data
 Resources mobilization
 Monitoring, evaluation and reporting.
Table 2.1: WID and GAD Approaches: The paradigm shift
NO
1

THE

WID

GAD

Women at the centre of problem

Approach to development

APPROACH
2

THE FOCUS

Women

Gender relations

3

THE PROBLEM

Exclusion of women from the

Unequal power relations

development process
4

THE GOAL

Efficient and Effective

Equitable and sustainable

development

development with women and
men in decision making

5

6

THE

Integrate women into the

Empower the disadvantaged and

SOLUTION

existing development process

women

STRATEGIES

Women‟s projects, Increasing

Address Practical gender needs

women‟s income and ability to

and Strategic gender needs

look after the household

identified by women and men

Source: CIDA- GESP, 1985
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2.4.3 Methods used in gender mainstreaming
 Carrying out a gender analysis regularly
 Carrying out participatory training
 Consultative meetings and feedback fora
 Preparation and dissemination of Information, Education and Communication (IEC)
materials
 Creation of data banks and resource centre on gender mainstreaming and support
services
 Creation of membership associations of people and organizations involved in gender
advocacy
 Participation of member associations in trade shows and exhibitions
 Media and publicity programs.
2.4.4 Monitoring, evaluation and reporting in gender mainstreaming
Monitoring is the systematic and regular tracking of progress during planning and
implementation of gender mainstreaming. It involves continuous observation, reflection and
making decisions regarding activities implemented.
Evaluation, on the other hand, refers to the periodic assessment of expected results in relation
to specific objectives of the implementation of gender mainstreaming. It is important to
determine who needs what type of information, for what purpose and how often. Appropriate
instrument to be used for data collection should be designed.
2.4.5 What needs to be monitored and evaluated?
 Inputs, activities, results and context
 What tools should be used in monitoring and evaluation?
 Work plans, budgets, reports and projects documentation.
 Reporting involves collection and documentation of information relating to the
 implementation of gender mainstreaming. Such reports provide feedback and sharing
of
 information for planning and decision – making
2.5 Types of reports
 Narrative / qualitative
 Quantitative
Integrating gender in any initiatives is not just about the participation of women in
consultations,meetings or committees. The institutions responsible for coordinating and
steering the programme should be able to support the integrations of gender throughout the
cycle. Partners should be chosen that can provide that support. If necessary, additional
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training should be provided to stakeholders involved to ensure that the effectiveness of
programmes is not undermined by a failure to address gender issues crucial to its success.
Once the type of mainstreaming is defined, define the appropriate entry points for also
mainstreaming gender as part of this process. This could include integrating gender sessions
into workshops and training sessions, or contracting gender experts to conduct a specific
gender action plan can be a useful tool for identifying entry points and ensuring gender
doesn‟t get overlooked.
Establishing a decision-making process to ensure community members are integrally
involved in each of the cycle stages – to calibrate their knowledge against scientific analysis;
and help select adaptation measures that reflect their risk preferences and absorptive capacity
can be very effective. Communities are not homogenous groups, where every individual is
the same and equal. Ensure that different groups, such as men, women, elders, youth, those
with disabilities, are included in the decision making processes. Take steps to ensure that all
community members (not just people who leaders or powerful in the community) can express
their opinions. This may mean you need to run separate focus groups for different groups.
2.6 Be Aware of the Goal: Gender Equality in Development
Gender equality is NOT sameness or mirror images of one another (i.e. men and women are
the same). It is NOT about trying to convince ourselves and society that all men and women
are the same. It is NOT about perpetuating stereotypes about how men think/act and how
women think/act. It is about being aware of and celebrating differences between men and
women, and using these differences to improve the means by which organizations and
societies function. Gender mainstreaming is a process rather than a goal. Gender concerns
need to be mainstreamed in order to achieve gender equality and improve the relevance of
development agendas.
2.7 Stages of Gender Mainstreaming: the Gender Equality Framework (GEF)
For gender equality to occur, the outcomes and impacts of gender mainstreaming activities on
the women, men, families and communities engaged in the project or organization need to be
monitored. In the context of climate change projects in Nigeria, tracking women's transition
from alienation and isolation to participation in community activities (including social,
economic, cultural and political transformation) is important to determine if there has been
progress towards gender equality. This monitoring process must also include the recognition,
support and involvement of men.
The GEF outlines four stages that an organization or project would progress through as it
moves towards achieving gender equality:
 Engagement of women and men to come out of isolation in their traditional gender
roles. This represents the stage at which women and men discover new and less
gendered possibilities for their lives, and begin to build mutual support with the
women and men in their families and communities.
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 Empowerment through ideas, knowledge, skills and resources. This builds the self
confidence of women and men as they explore new ways of seeing and acting.
 Enhancement of lives within households and communities. This refers to the
application of new ideas, knowledge and skills to provide household and community
gains.
 Emergence into the public sphere. This moves women and men onto the public stage
and to social and political action that transforms their social, cultural and political
environment
Table 2.2: A tool for M&E of gender mainstreaming activities
PROJECT PHASE

GENDER MAINSTREAMING
MECHANISM

Stage1: Needs Assessment
 Establish participation of staff
 (men & women) in providing
 information
 Classification of information by gender
 Establish activities done by men & women
 Identify issues related to access and control of
resources e.g. land ownership, money

 Men and women
information

Stage II Program design and planning
 Defining what is to be achieved (goal,
purpose, expected results)
 Defining inputs (resources)
 Defining stakeholder interest and beneficiary
reach
 Defining assumptions and risks
 Defining roles and responsibilities for those
involved in the program, for example, Gender
Desk Officers

 Develop a specific indicator
 Sex disaggregated data
 Integrating
gender
in
the
methodology
 Gender equality in :-Leadership and
governance
 Access and control of resources
 Gender Mainstreaming in budget

Stage III: Implementation
 Equal opportunities for women and men
 Use of affirmative action
 Implementation of activities that promote
strategic interests

 Systematic collection of data
 Gender balancing in activities such
as training, decision making and
benefits
 Gender sensitivity, equality in
leadership and benefits at all levels.

Stage IV Monitoring, Evaluation And Reporting

 Review the tools periodically
 Carry out project evaluation to show
impact

to

Comments

provide

 Gender disaggregated data

 Gender responsive budgeting

 Adjust activities if necessary

2.8 What is needed to make gender mainstreaming work?
This experience of gender mainstreaming demonstrates that dedicated resources, targets,
commitment, leadership, visibility and expertise are required to spearhead, support and
sustain gender mainstreaming efforts. Progress has resulted from long term processes of
organisational influencing which have required time, resources, skill and persistence.
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Policy commitments to gender equality implemented through mainstreaming have a tendency
to “evaporate” in the processes of planning, consultation, budgeting, implementation and
monitoring. The causes of this evaporation include: inconsistent senior management support;
poor understanding of gender amongst staff as a whole; a lack of systems, procedures and
resources; a lack of accountability mechanisms; and work being highly dependent on a few
committed individuals. The “enabling environment” of the organisation – expressed through
its leadership, organisational culture, capacity, resources and accountability mechanisms –
has been found to be critical to the effectiveness of gender mainstreaming in the
organisation‟s policies, programmes and projects.
Experiences of „policy evaporation‟ are likely to be replicated unless simultaneous and
complementary efforts are made to influence the international, national and local „enabling
environment‟. This means paying attention to political commitment and leadership, to the
voice and influence of women and gender equality advocates on political and development
decision-making, and to effective accountability mechanisms at all levels.120 In the context
of an international framework these conditions are more likely to be achieved where there is a
standalone goal and dedicated targets on gender equality and women‟s empowerment.
2.9 Do we need a standalone goal on gender equality and women’s empowerment?
„Above all, mainstreaming gender is a necessary but not a sufficient strategy to promote
gender equality and women‟s empowerment. Specific measures for women‟s empowerment
need to be reintroduced, financed and placed centre stage to build ownership of the
development process by all stakeholders.‟ (Mason, 2007).
Case Study from Bangladesh
Indicators of Women Empowerment from Bangladesh
Schuler and Hashemi (1993) in a study of empowerment and fertility in rural Bangladesh
developed eight indicators of empowerment as follows:
1)
Mobility: The respondent was presented with a list of places (the market, a medical
facility, and the movies, outside the village) and asked if she had ever gone there. She was
given one point for each place she had visited and an additional point if she had ever gone
there alone. A respondent with a score of 3 or better was classified as empowered.
2)
Economic security: One point was given if the respondent owned her house or
homestead land, one point for any productive asset, one point for having cash savings, and an
additional point if the savings were ever used for business or money-lending. A respondent
with a score of 2 or better was classified as empowered.
3)
Ability to make small purchases: One point was given for purchasing small items
used daily in food preparation for the family (kerosene, cooking oil, spices), one point was
given for purchasing small items for oneself (hair oil, soap, glass bangles), and one point for
purchasing ice cream or sweets for the children. For each of these types of purchases one
additional point was given if the purchases normally were made without asking for her
husband's permission and another additional point if the purchases were made at least in part
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with money earned by the respondent herself. A respondent with a score of 7 or better was
considered empowered.
4)
Ability to make larger purchases: One point was given for purchasing pots and pans,
two points for children's clothing, three points for saris for oneself, and four points for buying
the family's daily food. an additional point was given for each category if the purchase was
made, at least in part, with money earned by the respondent herself. A respondent with a
score of 5 or better was considered empowered.
5)
Involvement in major decisions: One point was given for making a decision
(individually or jointly with her husband) within the past few years about house repair or
renovation, one point for a decision to take in a goat to raise for profit, three points for
deciding to lease land, and four points for deciding to buy land, a boat, or a bicycle rickshaw.
An additional point was given for each category if money earned by the respondent was used.
A respondent with a score of 2 or better was classified as empowered.
6)
Relative freedom from domination and violence within the family. The respondent
was asked if, within the past year, she had been beaten by her husband; money had been
taken from her against her will; land, jewelry, or livestock had been taken from her against
her will; she had been prevented from visiting her natal home; or she had been prevented
from working outside the home. A respondent was classified as empowered if she said that
none of the things had happened to her.
7)
Political and legal awareness: One point each was given for knowing the name of a
local government official, a member of parliament, or the prime minister, and one point each
for knowing the law governing inheritance, and one point for ever having campaigned for a
political candidate. A respondent was classified as empowered if she had a score of 4 or
better.
8)
Participation in public protests and political campaigning: The respondent was
classified as empowered if she had campaigned for a political candidate or had come together
with others to protest a man beating his wife, a man divorcing or abandoning his wife, unfair
wages, unfair prices, misappropriation of relief goods, or "high-handedness" of police or
government officials.
To combine the eight indicators into a single score, a woman was classified as empowered if
she had a positive score on five or more of the eight indicators.
This is an innovative approach that could be adapted to a variety of empowerment projects.
Like any such system, the scoring system is arbitrary, but it is internally consistent and
relevant to women's lives in Bangladesh.
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MODULE-3
Topic: A BRIEF INTRODUCTION TO CLIMATE CHANGE
Target: The introductory module provides brief information on the definition, scientific and
historical background of climate change. It explains how the current (accelerated) climate
change differs from (historical and non-anthropogenic) „background‟ climate change. The
cause of anthropogenic climate change is explained in terms of climate forcing by the
greenhouse gases and their linkages with human-related issues. An explanation is provided to
explain why the recent climate change is called „anthropocene‟ in the continuum of global
change. The risks of climate change at global and regional scales are also highlighted in the
module.
Following this session (Session-3), the participants will be able to learn about the following
aspects:
 Definition of climate change
 Historical background: Science recreating climate history
 Background climate change VS accelerated climate change
 Greenhouse gases, their functioning and relative contribution
 Risks associated with climate change
 Sources of GHG: Anthropocene
 Radiative forcing
Time frame: Total session duration will be 45 minutes
Format: Lecture: 20-25 minutes; followed by discussion: 20 minutes
Method of learning and Materials to be used: Lecture module, hand outs, reference
materials, graphics, poster, power point presentation, flip chart, Q&A
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3.1

CLIMATE CHANGE: THE CONCEPT AND DEFINITION1

The Earth‟s climate has always changed and evolved. Some of these changes have been due
to natural causes but others can be attributed to human activities such as deforestation and to
atmospheric emissions, from, for example, industry and transport, which have led to gases
and aerosols being stored in the atmosphere. They are known as greenhouse gases (GHGs)
because they trap heat and raise air temperatures near the ground, acting like a greenhouse on
the surface of the planet.
The Intergovernmental Panel on Climate Change (IPCC) pointed out in its 2001 Third
Assessment Report on the state of the global climate that an increasing body of observations
gave a collective picture of a warming world and other changes in the climate system. The
report noted that it was very likely that the 1990s had been the warmest decade world wide,
and 1998 the warmest year since instrumental records had begun in 1861, although a few
areas had not been warmed in recent decades. The report also stated that new analyses of
proxy data for the Northern Hemisphere indicated that the twentieth century was likely to
have been the warmest century in the last 1,000years. It added that new and stronger evidence
pointed to the likelihood that most of the warming observed over the past 50 years had arisen
from human activities. According to the report, human influence will continue to change
atmospheric composition throughout the twenty-first century.
Global warming has begun to affect the sea level, snow cover, ice sheets and rainfall. Shifts
in regional patterns of climate marked by rising air temperatures are already affecting
watersheds and ecosystems in many parts of the world. The cost to national economies of
coping with extreme weather events, crop failures and other emergencies related to climate is
growing steadily higher. The human costs are also multiplying. Low-income economies and
poor households in developing countries are especially vulnerable to adverse effects of
climate change combined with the “normal” pressures of poverty. Many small island
developing states threatened by a rise in sea level are a yet more telling case in point. Their
very existence as habitable countries is under threat.
Reducing emissions of GHGs to a point where their concentration in the atmosphere can be
stabilized at an agreed level would, according to the IPCC and others, delay and reduce
adverse effects of climate change on natural systems and human development. Even so,
impacts will persist long after steps to reduce or mitigate GHG emissions take effect. They
are also expected to vary from country to country and within countries. Measures designed to
help the most vulnerable societies and economies adapt to – or insure against –adverse effects
(including, in some cases, economic consequences arising from proposed measures to reduce
emissions) are seen as essential adjuncts to the global task of stabilizing levels of GHGs in
the atmosphere.

1

This sub-section draws directly from UNFCCC, 2006: United Nations Framework Convention on Climate Change
Handbook.
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3.2

HISTORICAL
HISTORY2

BACKGROUND:

SCIENCE

RECREATING

CLIMATE

Current concentrations of atmospheric CO2 and CH4 far exceed pre-industrial values found in
polar ice core records of atmospheric composition dating back 650,000 years. Multiple lines
of evidence confirmthat the post-industrial rise in these gases does not stem from natural
mechanisms (see Figure 1.1 and Figure 1.2). The total radiative forcing of the Earth‟s climate
due to increases in the concentrations of the LLGHGs CO2, CH4 and N2O, and very likely the
rate of increase in the total forcing due to these gases over the period since 1750, are
unprecedented in more than 10,000 years (Figure 1.2).
It is very likely that the sustained rate of increase in the combined radiative forcing from these
greenhouse gases of about +1 Wm–2 over the past four decades is at least six times faster than
at any time during the two millennia before the Industrial Era, the period for which ice core
data have the required temporal resolution. The radiative forcing due to these LLGHGs has
the highest level of confidence of any forcing agent.

Figure3.1. Variations of deuterium (δD) in antarctic ice, which is a proxy for local temperature, and the
atmospheric concentrations of the greenhouse gases carbon dioxide (CO 2), methane (CH4 ), and nitrous oxide
(N2O) in air trapped within the ice cores and from recent

The concentration of atmospheric CO2 has increased from a pre-industrial value of about 280
ppm to 379 ppm in 2005.
Atmospheric CO2 concentration increased by only 20 ppm over the 8000 years prior to
industrialisation; multi-decadal to centennial-scale variations were less than 10 ppm and
likely due mostly to natural processes. However, since 1750, the CO2 concentration has risen
by nearly 100 ppm. The annual CO2 growth rate was larger during the last 10 years (1995–
2

This sub-section draws directly from Technical Summary of AR4, IPCC, 2007.
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2005 average: 1.9 ppm yr–1) than it has been since continuous direct atmospheric
measurements began (1960–2005 average: 1.4 ppm yr–1). Increases in atmospheric CO2 since
pre-industrial times are responsible for a radiative forcing of +1.66 ± 0.17 W m –2; a
contribution which dominates all other radiative forcing agents considered in this report.

Figure 3.2. The concentrations and radiative forcing by (a) carbon dioxide (CO 2), (b) methane (CH4), (c)
nitrous oxide (N2O) and (d) the rate of change in their combined radiative forcing over the last 20,000 years
reconstructed from antarctic and Greenland ice and firn data (symbols) and direct atmospheric measurements
(panels a,b,c, red lines). The grey bars show the reconstructed ranges of natural variability for the past 650,000
years. The rate of change in radiative forcing (panel d, black line) has been computed from spline fits to the
concentration data. The width of the age spread in the ice data varies from about 20 years for sites with a high
accumulation of snow such as Law Dome, Antarctica, to about 200 years for low-accumulation sites such as
Dome C, Antarctica. The arrow shows the peak in the rate of change in radiative forcing that would result if the
anthropogenic signals of CO2, CH4, and N2O had been smoothed corresponding to conditions at the lowaccumulation Dome C site. The negative rate of change in forcing around 1600 shown in the higher-resolution
inset in panel d results from a CO2 decrease of about 10 ppm in the Law Dome record.

For the decade from 1995 to 2005, the growth rate of CO2 in the atmosphere led to a 20%
increase in its radiative forcing. Emissions of CO2 from fossil fuel use and from the effects of
land use change on plant and soil carbon are the primary sources of increased atmospheric
CO2.
Since 1750, it is estimated that about 2/3rds of anthropogenic CO2 emissions have come from
fossil fuel burning and about 1/3rd from land use change. About 45% of this CO2 has
remained in the atmosphere, while about 30% has been taken up by the oceans and the
remainder has been taken up by the terrestrial biosphere. About half of a CO2 pulse to the
atmosphere is removed over a time scale of 30 years; a further 30% is removed within a few
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centuries; and the remaining 20% will typically stay in the atmosphere for many thousands of
years. In recent decades, emissions of CO2 have continued to increase (see Figure 1.A.3).
Global annual fossil CO2 emissions3 increased from an average of 6.4 ±0.4 GtC yr–1 in the
1990s to 7.2 ± 0.3 GtC yr–1 in the period 2000 to 2005. Estimated CO2 emissions associated
with land use change, averaged over the 1990s, were4 0.5 to 2.7 GtC yr–1, with a central
estimate of 1.6 Gt yr-1. Table 1.1 shows the estimated budgets of CO2 in recent decades.
Since the 1980s, natural processes of CO2 uptake by the terrestrial biosphere (i.e., the residual
land sink in Table 1.1) and by the oceans have removed about 50% of anthropogenic
emissions (i.e., fossil CO2 emissions and land use change flux in Table 1.1). These removal
processes are influenced by the atmospheric CO2 concentration and by changes in climate.
Carbon uptake and storage in the terrestrial biosphere arise from the net difference between
uptake due to vegetation growth, changes in reforestation and sequestration, and emissions
due to heterotrophic respiration, harvest, deforestation, fire, damage by pollution and other
disturbance factors affecting biomass and soils.
Short-term (inter-annual) variations observed in the atmospheric CO2 growth rate are primarily
controlled by changes in the flux of CO2 between the atmosphere and the terrestrial biosphere,
with a smaller but significant fraction due to variability in ocean fluxes (see Figure 1.3).
The direct effects of increasing atmospheric CO2 on large-scale terrestrial carbon uptake
cannot be quantified reliably at present.
Table 3.1. Global carbon budget. By convention, positive values are CO 2 fluxes (GtC yr–1) into the
atmosphere and negative values represent uptake from the atmosphere (i.e., ‘CO 2 sinks’). Fossil CO2 emissions
for 2004 and 2005 are based on interim estimates. Due to the limited number of available studies, for the net
land-to-atmosphere flux and its components, uncertainty ranges are given as 65% confidence intervals and do
not include interannual variability. NA indicates that data are not available.

3

Fossil CO2 emissions include those from the production, distribution and consumption of fossil fuels and from cement
production. Emission of 1 GtC corresponds to 3.67 GtCO2.
4
Uncertainty ranges for land use change emissions, and hence for the full carbon cycle budget, can only be given as 65%
confidence intervals
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.
Figure 3.3. Annual changes in global mean CO2 concentration (grey bars) and their five-year means from two
different measurement networks (red and lower black stepped lines). The five-year means smooth out short-term
perturbations associated with strong ENSO events in 1972, 1982, 1987 and 1997. Uncertainties in the five-year
means are indicated by the difference between the red and lower black lines and are of order 0.15 ppm. The
upper stepped line shows the annual increases that would occur if all fossil fuel emissions stayed in the
atmosphere and there were no other emissions.

The CH4 abundance in 2005 of about 1774 ppb is more than double its pre-industrial value.
Increases in atmospheric CH4 concentrations since pre-industrial times have contributed a
radiative forcing of +0.48 ± 0.05 W m–2. Among greenhouse gases, this forcing remains
second only to that of CO2 in magnitude. Current atmospheric CH4 levels are due to
continuing anthropogenic emissions of CH4, which are greater than natural emissions.
In addition to its slowdown over the last 15 years, the growth rate of atmospheric CH4 has
shown high inter-annual variability, which is not yet fully explained.
The N2O concentration in 2005 was 319 ppb, about 18% higher than its pre-industrial value.
Nitrous oxide increased approximately linearly by about 0.8 ppb yr–1 over the past few
decades. Ice core data show that the atmospheric concentration of N2O varied by less than
about 10 ppb for 11,500 years before the onset of the industrial period.
The increase in N2O since the pre-industrial era now contributes a radiative forcing of +0.16
± 0.02 W m–2 and is due primarily to human activities, particularly agriculture and associated
land use change. Current estimates are that about 40% of total N2O emissions are
anthropogenic but individual source estimates remain subject to significant uncertainties.
The estimated direct radiative forcing due to changes in the solar output since 1750 is +0.12
[+0.06 to +0.3] W m–2, which is less than half of the estimate given in the TAR, with a low
level of scientific understanding.
Empirical associations have been reported between solar-modulated cosmic ray ionization of
the atmosphere and global average low-level cloud cover but evidence for a systematic
indirect solar effect remains ambiguous.
Explosive volcanic eruptions greatly increase the concentration of stratospheric sulphate
aerosols. A single eruption can thereby cool global mean climate for a few years.
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Net Global Radiative Forcing, Global Warming Potentials and Patterns of Forcing The
understanding of anthropogenic warming and cooling influences on climate has improved
since the TAR, leading to very high confidence that the effect of human activities since 1750
has been a net positive forcing of +1.6 [+0.6 to +2.4] W m–2.
The Global Warming Potential (GWP) is a useful metric for comparing the potential climate
impact of the emissions of different LLGHGs.
For the magnitude and range of realistic forcings considered, evidence suggests an
approximately linear relationship between global mean radiative forcing and global mean
surface temperature response. The spatial patterns of radiative forcing vary between different
forcing agents. However, the spatial signature of the climate response is not generally
expected to match that of the forcing.

Figure 3.4. (a) Global mean radiative forcings (RF) and their 90% confidence intervals in 2005 for various
agents and mechanisms. Columns on the right-hand side specify best estimates and confidence intervals (RF
values); typical geographical extent of the forcing (Spatial scale); and level of scientific understanding (LOSU)
indicating the scientific confidence level. Errors for CH4, N2O and halocarbons have been combined. The net
anthropogenic radiative forcing and its range are also shown. Best estimates and uncertainty ranges can not be
obtained by direct addition of individual terms due to the asymmetric uncertainty ranges for some factors.
Additional forcing factors not included here are considered to have a very low LOSU. Volcanic aerosols
contribute an additional form of natural forcing but are not included due to their episodic nature. The range for
linear contrails does not include other possible effects of aviation on cloudiness.

The pattern of response to a radiative forcing can be altered substantially if its structure is
favourable for affecting a particular aspect of the atmospheric structure or circulation. The
spatial patterns of radiative forcings for ozone, aerosol direct effects, aerosol-cloud
interactions and land use have considerable uncertainties. This is in contrast to the relatively
high confidence in the spatial pattern of radiative forcing for the LLGHGs.
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3.3

OBJECTIVE AND PRINCIPLES OF THE CONVENTION

This chapter addresses the objective (Article 2) and principles (Article 3) of the Convention.
It should be noted that the titles of Convention articles, such as “Objective”, “Principles” and
“Commitments”, do not form part of the negotiated text of the Convention. They have been
included solely to assist the reader.
3.3.A. Objective
According to Article 2, the Convention‟s ultimate objective is “to achieve, in accordance with
the relevant provisions of the Convention, stabilization of greenhouse gas concentrations in
the atmosphere at a level that would prevent dangerous anthropogenic [originating in human
activity] interference with the climate system”. This objective is qualified in that it “should be
achieved within a time frame sufficient to allow ecosystems to adapt naturally to climate
change, to ensure that food production is not threatened and to enable economic development
to proceed in a sustainable manner”.
In stating this objective, the Convention reflects concerns that the earth‟s climate system is
threatened by a rise in atmospheric greenhouse gas (GHG) concentrations, which is caused by
increased anthropogenic GHG emissions. The Convention does not state a limit for total
anthropogenic GHG emissions which would have to be respected to reach the objective. Nor
does it indicate the level of total GHG concentrations beyond which “dangerous
anthropogenic interference with the climate system” would occur. Estimates of where these
levels lie evolve continually with scientific advances and are complicated by the political
need to take into account the changing ability of societies to adapt to climate change. Another
important factor is that stabilizing atmospheric concentrations of GHGs near current levels
would actually require a steep reduction of current emissions. This is because, once emitted,
GHGs remain in the atmosphere for a considerable length of time: carbon dioxide, for
instance, stays in the climate system, on average, for a century or more5.
Estimates of what GHG concentrations would lead to what overall rise in temperature, and
what effects this would have on nature and human life are provided in reports from the
Intergovernmental Panel on Climate Change (IPPC).Its reports also detail how policies and
measures can influence these developments. The IPCC was set up in 1988 to provide an
authoritative source of up-to-date interdisciplinary knowledge on climate change. It defines
its conclusions as “policy-relevant, but not policy-prescriptive”6.Ultimately, the question of
what levels of GHG concentrations are acceptable cannot be resolved by science alone. It has
also to be the subject of political decisions. Natural science, however, presents evidence on
the existence, underlying mechanisms and extent of human influence on the climate system
that has significantly increased since the adoption of the Convention. The IPCC‟s Third
Assessment Report (TAR), published in 2001, confirmed the results of its previous
Assessment Reports (1990 and 1995).
According to the TAR, it is very likely that human-induced climate change has already begun
to negatively affect ecosystems, human life and the economy. The TAR also provides a range
of scenarios estimating the reductions in GHG emissions that would be necessary to achieve
stabilization of atmospheric GHG concentrations at certain levels. The debate on what the

5

See IPCC Second Assessment Synthesis of Scientific-Technical Information Relevant to Interpreting Article 2 of the UN
Framework Convention on Climate Change. IPCC Second Assessment Climate Change 1995, pp.1-18.
6
Climate Change 2001: Synthesis Report, IPCC.
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objective defined in Article 2 implies in concrete terms continues within the IPCC7 and this
question will be addressed as a cross-cutting issue in the IPCC‟s Fourth Assessment Report,
published in 2007.
The Convention does not provide a list of the GHGs that are to be regulated. It only refers to
carbon dioxide – of which there is the greatest quantity of all GHGs – and “other greenhouse
gases not controlled by the Montreal Protocol”. The Montreal Protocol regulates those GHGs
that also contribute to the depletion of the ozone layer, viz. chlorofluorocarbons (CFCs).
As shown in Box 1.1, there are four gases and two groups of gases of most concern: carbon
dioxide (CO2), estimated to account for 50 per cent of the overall warming effect arising from
human activities; methane (CH4)18 percent; nitrous oxide (N2O) 6 per cent; sulphur
hexafluoride (SF6), used in some industrial processes and in electric equipment;
hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs), used as replacements for ozonedepleting substances currently being phased out under the Montreal Protocol.

Box 3.1: GHGs under the Kyoto Protocol
The Kyoto Protocol, in its Annex A, addresses a basket of four important gases and two groups of
gases. Parties included in Annex I to the Convention are expected to limit or reduce emissions of them
during the first commitment period from 2008 to 2012. They are:
Gases
Groups of gases
Carbon dioxide (CO2),
Hydrofluorocarbons (HFCs),
Methane (CH4),
Perfluorocarbons (PFCs),
Nitrous oxide (N2O),
Sulphur hexafluoride (SF6).
Emissions of these gases are to be limited or reduced in six key sectors: energy; industrial processes;
solvents and other products; agriculture; land-use change and forestry; and waste.

The requirements for inventories and reporting under the Convention cover further gases,
including precursors of GHGs.
Although the Convention does not indicate targets for an overall limitation, or reduction, of
GHG emissions, it provides a first quantified goal in Article 4.2(a)and (b),calling on Parties
included in Annex I to the Convention (Annex I Parties)8 to return their GHG emissions,
individually or jointly, to 1990 levels. However, the provisions in Article 4.2(a) and (b) were
judged to be inadequate by the Conference of the Parties to the Convention (COP) at the first
session in 1995. This paved the way for negotiating more stringent targets. The Kyoto
Protocol of 1997 contains further quantifications of limits for GHG emissions, which are also
restricted to Annex I Parties and cover a relatively narrow time horizon (up to 2012). A
global, long-term goal for stabilizing GHG concentrations in the atmosphere, along with the
reductions in emissions necessary to achieve this stabilization, has not yet been agreed upon.
3.3.B. Principles
The principles of the Convention are stipulated in Article 3, which also states that these
principles inter alia shall guide the actions of Parties, and thus do not constitute an exhaustive
list.
7

See, for instance, the report on the IPCC Expert Meeting on “The Science to Address UNFCCC Article 2 including Key
Vulnerabilities”, Buenos Aires, Argentina, May 2004. <http://www.ipcc.ch/wg2sr.pdf>.
8
These are 41 industrialized countries which are Parties to the Convention and included in its Annex I. The Annex I Parties
are listed in the appendices of this handbook.
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Article 3.1 stresses the principles of equity and of common but differentiated responsibilities.
The latter principle was also formulated in 1992 as Principle 7of the Rio Declaration.
In the context of the Convention, this principle has several applications. Past and present
GHG emissions are distributed unevenly among Parties and Parties have different capacities
and resources to address the causes and effects of climate change. Article 3.1 thus calls on
industrialized countries to “take the lead in combating climate change and the adverse effects
there of”. This is reflected in the Convention by differentiating between Annex I Parties and
those Parties not listed in Annex I to the Convention (non-Annex I Parties).Within these two
basic groups, further differentiations are made to take account of the different capacities,
specific situations and vulnerabilities of Parties.
While all Parties have commitments under the Convention, most of which are laid down in
Article 4.1, Annex I Parties are subject to specific requirements to demonstrate that they are
taking the lead in combating climate change. Article 4.2 requires them to adopt policies and
measures to mitigate climate change by limiting their GHG emissions and enhancing their
GHG sinks and reservoirs. A sink is a process, activity or mechanism that removes a GHG
from the atmosphere; a reservoir is part of the climate system that enables a GHG to be
stored. Article 12 regulates the way Parties communicate information on implementation.
The Convention requires Annex I Parties to reduce their GHG emissions to 1990 levels by
end of the 1990s but it also provides for a review of the adequacy of these commitments. The
first review ultimately led to the adoption of the Kyoto Protocol, which sets more stringent,
legally binding targets for Annex I Parties with a time horizon well beyond 2000.
Further differentiation occurs within Annex I. On one hand, Parties listed in Annex II to the
Convention (Annex II Parties) are required to provide financial assistance and facilitate the
transfer of technologies to developing countries to help them implement their commitments
under the Convention. On the other hand, the group of countries with economies in transition
(EITs) are granted a certain degree of flexibility in implementing their commitments, on
account of recent economic and political upheavals in those countries.
There is also differentiation within the non-Annex I Parties. The 48 Parties classified as least
developed countries (LDCs) by the United Nations are given special consideration under the
Convention because of their limited capacity to respond to climate change and adapt to its
adverse effects. Parties are urged to take full account of the special situation of LDCs when
considering funding and technology transfer. In addition, reporting requirements for LDCs
are less strict than for other non-Annex I Parties insofar as they may make their initial
national communication at their discretion.
Furthermore, certain groups of developing countries are recognized by the Convention as
being especially vulnerable to the adverse effects of climate change. These include countries
with low-lying coastal areas and those prone to desertification and drought. Others, such as
countries that rely heavily on income from fossil fuels, are more vulnerable to the potential
economic impacts of measures taken to respond to climate change. The Convention (in
Article 4.8 and 9) emphasizes activities that might answer the special needs and concerns of
these vulnerable countries, such as investment, insurance and technology transfer.
The differentiation of responsibilities under the Convention is also expressed by Article
4.7.This states that the extent to which developing country Parties will effectively implement
their commitments “will depend on the effective implementation by developed country
Parties of their commitments under the Convention related to financial resources and transfer
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of technology and will take fully into account that economic and social development and
poverty eradication are the first and overriding priorities of the developing country Parties”.
Article 3.2 addresses the different degrees to which Parties will be affected by climate change
and by measures to implement the Convention. It calls for “full consideration of specific
needs and special circumstances of developing country Parties, especially those that are
particularly vulnerable to the adverse effects of climate change, and of those Parties,
especially developing country Parties, that would have to bear a disproportionate or abnormal
burden under the Convention”. This is in line with Principle 6 of the Rio Declaration.
In the Convention, this provision is further detailed in Article 4.8 (specific needs and
concerns of developing country Parties), Article 4.9 (specific needs and special situations of
LDCs) and Article 4.10 (situation of Parties with economies vulnerable to the adverse effects
of response measures).
Article 3.3 refers to the precautionary principle, which is widely reflected in environmental
law and environmental agreements: “Where there are threats of serious or irreversible
damage, lack of full scientific certainty should not be used as a reason for postponing such
measures”– a statement which closely mirrors the wording of Principle 15 of the Rio
Declaration.
In line with this, Article 3.3 further stresses the need for cost-effectiveness. Accordingly, the
measures undertaken to implement the Convention should avoid unnecessary burdens for the
economy. One way of minimizing costs might be to implement measures jointly [Article
4.2(a)].
Article 3.4 lays down the right, and obligation, to promote sustainable development. This is
in line with Principle 3 of the Rio Declaration. Article 3.4 specifies that policies and
measures to protect the climate system “should be appropriate for the specific conditions of
each Party and should be integrated with national development programmes, taking into
account that economic development is essential for adopting measures to address climate
change”.
Article 3.5 upholds the principle of free trade, calling on the Parties to promote a “supportive
and open international economic system that would lead to sustainable economic growth and
sustainable development in all Parties, particularly developing country Parties, thus enabling
Box 3.2
Principle 12 of the 1992 Rio Declaration on Environment and Development
States should cooperate to promote a supportive and open international economic system that would
lead to economic growth and sustainable development in all countries, to better address the problems of
environmental degradation. Trade policy measures for environmental purposes should not constitute a
means of arbitrary or unjustifiable discrimination or a disguised restriction on international trade.
Unilateral actions to deal with environmental challenges outside the jurisdiction of the importing
country should be avoided. Environmental measures addressing trans-boundary or global environmental
problems should, as far as possible, be based on an international consensus.

them better to address the problems of climate change”. Article 3.5 also calls on Parties to
avoid measures that “constitute a means of arbitrary or unjustifiable discrimination or a
disguised restriction on international trade”. This Article is closely related to Principle 12 of
the Rio Declaration.
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3.4

RISKS ASSOCIATED WITH GLOBAL WARMING9

In the Fourth Assessment Report of IPCC, scientists across the world have gathered and
presented many evidences that clearly suggest that accelerated climate change has indeed
been occurring since the industrial revolution and more specifically in recent decades
(Trenberth et al., 2007). According to recent scientific evidences, global mean surface
temperatures have risen till 2005 by 0.74°C ± 0.18°C over the last 100 years. The rate of
warming isn‟t linear, it is found to be almost double in the latest five decades compared to the
last 100 years (0.13°C ± 0.03°C vs. 0.07°C ± 0.02°C per decade). The rate of warming is
found to be the highest in the last 5 years (between 2001-2005) of the time slice.
Scientists have also concluded in the AR4 that urban heat island effects are real but localized,
and have not biased the large-scale trends (Parker, 2006; Li et al., 2004). As expected, urban
heat island effects are not found in the Sea Surface Temperature component of the records. A
consensus is found to conclude that the land regions have warmed at a faster rate than the
oceans, while for the latter case both SST and nighttime marine air temperatures have
attributed the warming trend. It is found that the recent warming is strongly evident at all
latitudes in SSTs spreading over each of the oceans, though there is an inter-Hemispheric
difference in warming rates. Arctic region showed much faster warming than elsewhere,
which is almost twice the global average rate for the past 100 years. It is also evident from
records that changes in extreme temperature indices are consistent with warming of the
climate.
Evidences are also gathered for changes in precipitation. A general increase in precipitation
over land north of 30N has been found over the same time frame (i.e., between 1900 and
2005). However, a downward trend is also recorded in the tropics since the 1970s. Scientific
records suggest that it has become significantly drier in the Sahel, the Mediterranean,
southern Africa and parts of southern Asia and significantly wetter in eastern parts of North
and South America, northern Europe and northern and central Asia (Klein Tank and Konnen,
2003). Extreme heavy precipitation events (i.e., 1 in 50 year return period) are found to be
increased substantially. Rarer heavy precipitation events are also found to be increasing.
Despite such wetter conditions, in the tropics and sub-tropics droughts have become more
pronounced since the 1970s.
There are evidences which suggest that large-scale global circulation such as ENSO has
teleconnection with more localized precipitation events. Scientists infer that changes in large
scale atmospheric circulations have indeed happened (Quadrelli and Wallace, 2004). There
are scientific records to infer that intense tropical cyclone activity has increased since about
1970. Trends are apparent in SSTs and other critical variables that influence tropical
thunderstorm and tropical storm development. Globally, estimates of the potential
destructiveness of hurricanes show a significant upward trend since the mid-1970s, with a
trend towards longer lifetimes and greater storm intensity, and such trends are strongly
correlated with tropical SST.
While assessing global-scale impacts of anthropogenic climate change scientists concluded in
the AR4 that it is likely that anthropogenic warming over the last three decades has had a
discernible influence on many physical and biological systems (Root and Schneider, 2002;
Permesan and Yohe, 2003; Root et al., 2003). There are evidences that physical and
biological systems on all continents and in most oceans are already being affected by recent
climate changes, particularly regional temperature increases. Scientists also concluded (with
9

Summarized from SPM of WGII of AR4, IPCC (2007).
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medium confidence) that despite continuous adaptation efforts and other non-climatic drivers,
climatic effects on human systems are emerging.
There are growing number of evidences that climate change is strongly affecting many
aspects of systems concerning snow, ice and frozen grounds. There are emerging evidences
that climate change can be attributed to changes in hydrological systems, water resources,
coastal zones and oceans. Ground instability of permafrost regions provides a major example
where glaciers are rapidly melting and creating lakes in mountain regions and limitation on
mountain sports in lower elevation alpine areas (Watson and Haeberli, 2004; Mölg et al.,
2005).
Scientists provide evidences that the spring peak discharge is occurring earlier in rivers
affected by snow melt, attributable to enhanced glacial melt. Lakes and rivers around the
world are warming, with effects on thermal structure and water quality (Smith et al., 2005; Le
Trent et al., 2007; Karst-Riddoch et al., 2005). The effects of sea-level rise, enhanced wave
heights, and intensification of storms are found in some coastal regions (Mimura and Nunn,
1998; Saintilan and Williams, 1999)). Coastal erosions are also reported. Losses of coastal
wetlands and mangroves are caused by sea level rise (Rogers et al., 2006).
Scientists conclude with very high confidence that recent warming is strongly affecting
natural biological systems, which is evident from careful observations in a wide range of
species in terrestrial ecosystems and also in marine and freshwater systems. Poleward and
elevational range shifts of flora and fauna provide evidences in favour of such conclusions.
Earlier onset of spring events, migration and lengthening of growing season are amongst the
best understood phenomena linked with changes in climate system. Changes in abundance of
certain species, including limited evidence of a few local disappearances, and changes in
community composition over the last few decades have been attributed to climate change
(Permesan, 2006).
Rising water temperatures and other climate-induced changes such as salinity, oxygen levels,
and circulation can be correlated with many observed changes in phenology and distribution
of marine species. Plankton is found to be moved poleward by 10° latitude over a period of
four decades in the North Atlantic. Scientific evidence suggest that warming of lakes and
rivers is affecting abundance and productivity, community composition, phenology,
distribution and migration of freshwater species (Batterbee et al., 2002; Karst-Riddoch et al.,
2005; Schindler et al., 2005; Nyberg et al., 2001; O‟Reilly, 2007).
Scientists conclude that the recent warming has been of limited consequence in agriculture
and forestry. The lengthening of the growing season has contributed to an observed increase
in forest productivity in many regions, while warmer and drier conditions are partly
responsible for reduced
forest productivity, increased forest fires and pests in North America and the Mediterranean
Basin. It is found from recent trends that heatwaves, droughts and floods make both
agriculture and forestry increasingly vulnerable (Peng et al., 2004; Lotsch et al., 2005).
Changes in several aspects of the human health system have been related to recent warming
(Rodo et al., 2002). An increase in high temperature extremes has been associated with
excess mortality in Europe (Luterbacher et al., 2004). There is emerging evidence of changes
in the distribution of some human disease vectors in parts of Europe.
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3.5

SOURCES OF GREENHOUSE GASES: ANTHROPOCENE

There is a consensus among scientists that the recent accelerated climate change can be
linked with fossil fuel burning and other human induced activities, originated since the
industrial revolution (IPCC, 2001; IPCC, 2007). It is the humans, mostly representing the
industrialized countries, who have been burning fossil fuels to generate electricity, to run on
vehicles, to visit places by flying across the globe, to enjoy warmth even in winter conditions
and cool during scorching summer, etc. In every aspects of life, people around the world have
been using industrial products. Huge amounts of resources including energy (solid, liquid and
gaseous) are being used to make an industrial product looking attractive for human
consumption. Moreover, it is the over consumption of goods and services in the industrialized
countries which is causing higher levels of consumption of fossil fuels and forest products,
leading to emission of greenhouse gases in the atmosphere and simultaneously reducing the
sequestration potential of CO2 in the vegetative covers. No wonder human beings are the root
cause of the problem titled global warming.
Since it has started to happen and currently being happening in front of our eyes, this period
in history is termed as Anthropocene. It is perhaps within the most recent epoch in geological
time scale, following Holocene.
3.6

RADIATIVE FORCING

In climate science, radiative forcing is (loosely) defined as the change in net irradiance at
the tropopause. "Net irradiance" is the difference between the incoming radiation energy and
the outgoing radiation energy in a given climate system and is thus measured in Watts per
square meter. The change is computed based on "unperturbed" values, as defined by the
Intergovernmental Panel on Climate Change (IPCC) as the measured difference relative to a
base period. For radiative forcings for the industrial era, it is customary to take the year 1750
as the defined starting point. A positive forcing (more incoming energy) tends to warm the
system, while a negative forcing (more outgoing energy) tends to cool it. Possible sources of
radiative forcing are changes in insolation (incident solar radiation), or the effects of
variations in the amount of radiatively active gases and aerosols present.

Figure-1.5: 2005 Radiative forcing, as estimated by IPCC

The vast majority of the energy which affects Earth's weather comes from the Sun. The planet
and its atmosphere absorb and reflect some of the energy, while long-wave energy is radiated
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back into space. The balance between absorbed and radiated energy determines the average
temperature. The planet is warmer than it would be in the absence of the atmosphere.
The radiation balance can be altered by factors such as intensity of solar energy, reflection by
clouds or gases, absorption by various gases or surfaces, and emission of heat by various
materials. Any such alteration is a radiative forcing, and causes a new balance to be reached.
In the real world this happens continuously as sunlight hits the surface, clouds and aerosols
form, the concentrations of atmospheric gases vary, and seasons alter the ground cover.
The term “radiative forcing” has been used in the IPCC Assessments with a specific technical
meaning, to denote an externally imposed perturbation in the radiative energy budget of
Earth‟s climate system, which may lead to changes in climate parameters .
The exact definition used is:
The radiative forcing of the surface-troposphere system due to the perturbation in or the
introduction of an agent (say, a change in greenhouse gas concentrations) is the change in net (down
minus up) irradiance (solar plus long-wave; in Wm-2) at the tropopause AFTER allowing for
stratospheric temperatures to readjust to radiative equilibrium, but with surface and tropospheric
temperatures and state held fixed at the unperturbed values.

In a subsequent report, the IPCC defines it as:
"Radiative forcing is a measure of the influence a factor has in altering the balance of incoming and
outgoing energy in the Earth-atmosphere system and is an index of the importance of the factor as a
potential climate change mechanism. In this report radiative forcing values are for changes relative
to preindustrial conditions defined at 1750 and are expressed in watts per square metre (W/m2)."

In simple terms, radiative forcing is "...the rate of energy change per unit area of the globe as
measured at the top of the atmosphere."10 In the context of climate change, the term "forcing"
is restricted to changes in the radiation balance of the surface-troposphere system imposed by
external factors, with no changes in stratospheric dynamics, no surface and tropospheric
feedbacks in operation (i.e., no secondary effects induced because of changes in tropospheric
motions or its thermodynamic state), and no dynamically-induced changes in the amount and
distribution of atmospheric water (vapour, liquid, and solid forms).
Radiative forcing is intended as a useful way to compare different causes of perturbations in a
climate system. Other possible tools can be constructed for the same purpose: for example
Shine et al. 11say "...recent experiments indicate that for changes in absorbing aerosols and
ozone, the predictive ability of radiative forcing is much worse... we propose an alternative,
the 'adjusted troposphere and stratosphere forcing'. We present GCM calculations showing
that it is a significantly more reliable predictor of this GCM's surface temperature change
than radiative forcing. It is a candidate to supplement radiative forcing as a metric for
comparing different mechanisms...". In this quote, the word "predictive" may be confusing: it
refers to the ability of the tool to help explain the response, not to the ability of GCMs to
forecast climate change.

10

Rockstrom, Johan; Steffen, Will; Noone, Kevin; Persson, Asa; Chapin, F. Stuart; Lambin, Eric F.; et al.
(2009). "A safe operating space for humanity". Nature: 472-475.
11

Shine et al., An alternative to radiative forcing for estimating the relative importance of climate change
mechanisms, Geophysical Research Letters, Vol 30, No. 20, 2047, doi:10.1029/2003GL018141, 2003
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FURTHER INFORMATION ON CLIMATE CHANGE
3.A

HISTORY AND DEVELOPMENT OF THE CONVENTION12

1979. The First World Climate Conference identified climate change as an urgent world
problem and issued a declaration calling on governments to anticipate and guard against
potential climate hazards. A World Climate Programme was set up, steered by the World
Meteorological Organization (WMO), the United Nations Environment Programme (UNEP)
and the International Council of Scientific Unions (ICSU). Several intergovernmental
conferences on climate change followed.
1988. The Toronto Conference on the Changing Atmosphere advanced public debate, when
more than 340 participants from 46 countries all recommended developing a comprehensive
global framework convention to protect the atmosphere.
Following a proposal by Malta, the United Nations General Assembly addressed climate
change for the first time by adopting Resolution 43/53. This recognized that “climate change
is a common concern of mankind, since climate is an essential condition which sustains life
on earth”, and determined that“ necessary and timely action should be taken to deal with
climate change within a global framework …”.
The WMO and UNEP established the Intergovernmental Panel on Climate Change (IPCC), to
assess the magnitude and timing of changes, estimate their impacts and present strategies for
how to respond.
1990. The IPCC published the First Assessment Report on the state of the global climate,
which had a potent effect on policy makers and on public opinion. It became the main basis
for negotiations under the United Nations General Assembly on a climate change convention,
beginning in late 1990.The Second World Climate Conference met in Geneva in November,
and, unlike the 1979 Climate Conference, included ministers as well as scientists.
On 21 December the United Nations General Assembly established, by Resolution 45/212,
the Intergovernmental Negotiating Committee for a Framework Convention on Climate
Change (INC) as “a single intergovernmental negotiating process under the auspices of the
General Assembly.” The INC met for five sessions between February 1991 and May 1992.
1992. The INC finalized the Convention text in just 15 months, in time for its adoption in
New York on 9 May and its full launch in June at the Rio de Janeiro Earth Summit, where
154 states signed it.
1994. The Convention entered into force on 21 March, 90 days after the fiftieth state‟s
instrument of ratification had been deposited.
1995. The INC completed its work of preparing for the implementation of the Convention.
The Conference of the Parties to the Convention (COP) became the Convention‟s ultimate
authority, holding its first session (COP 1) in Berlin early in the year. The Parties to the
Convention agreed that commitments contained in the Convention for industrialized countries
were inadequate and launched the “Berlin Mandate” talks on additional commitments. As a
result, COP 1 established the Ad Hoc Group on the Berlin Mandate to conduct the
12

This sub-section draws directly from UNFCCC, 2006: United Nations Framework Convention on Climate Change
Handbook.
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negotiations. COP 1 also decided that the Subsidiary Body for Implementation (SBI,
established by Article 10 of the Convention) and the Subsidiary Body for Scientific and
Technological Advice (SBSTA, established by Article 9 of the Convention) should meet.
1996. The IPCC finalized its Second Assessment Report in time for COP 2 in Geneva in
June. It concluded that on the balance of available evidence there was indeed a discernible
human influence on global climate that posed hazards to human and economic development.
It recommended cost-effective steps, consistent with sustainable development and designed
to provide “no regrets” safeguards against such risks. Steps should also be compatible with
food security, social justice and the wealth of nations.
1997. Taking its cue from these conclusions, COP 3 adopted the Kyoto Protocol in
December. The Kyoto Protocol sets individual, legally binding targets for industrialized
countries prepared to take positive steps to curb emissions of carbon dioxide and other GHGs
from sources within their remit. Time constraints prevented COP 3 from working out the
details of how the Kyoto Protocol should operate in practice.
1998. At COP 4, held in Buenos Aires in November, a two-year plan for completing a set of
practical rules was agreed, the so-called Buenos Aires Plan of Action (BAPA).
1999. The agenda of COP 5, which took place in Bonn, was based on this plan.
2000. Since not all the issues relating to the operational rules for the Protocol could be
resolved at COP 6 in November in The Hague, the meeting was suspended.
2001. COP 6 resumed in Bonn in late July and reached an outline agreement – the so-called
Bonn Agreements – on an emissions trading system, on a Clean Development Mechanism
(CDM), on rules for accounting for emissions reductions from carbon “sinks” and on a
compliance regime. It also outlined a package of financial and technological support to help
developing countries contribute to address adverse effects of climate change.
2002. COP 8, held in New Delhi in November, was the first session after the negotiations
under the BAPA had been completed. It marked a new phase of negotiations as the focus
shifted to implementation of the Marrakesh Accords (adopted in COP 7).
2003. COP 9, held in Milan in December, adopted decisions on afforestation and
reforestation activities under the CDM.
2004. At COP 10, held in Buenos Aires in December, the predominant issue was adapting to
climate change and one of the outcomes was the Buenos Aires programme of work on
adaptation and response measures.
2005. The Kyoto Protocol came into force on 16 February. The first Conference of the Parties
serving as the meeting of the Parties to the Kyoto Protocol (COP/MOP 1), was held with
COP 11 in Montreal in November and December.
2007. The COP 13, held in Bali, came up with a route map (i.e., Bali Action Plan) to pave the
way for a Long-term Cooperative Action involving parties to the UNFCCC. The current
negotiations are attempts to operationalize BAP I four aspects: Mitigation, Adaptation,
Technology Transfer, and Financing.
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MODULE 4

IMPLICATIONS OF
GLOBAL CLIMATE CHANGE: IPCC FINDINGS

MODULE-4
Topic: IMPLICATIONS OF GLOBAL CLIMATE CHANGE: IPCC FINDINGS
Target: The module is based on the latest findings of Inter-governmental Panel on Climate
Change (IPCC), as reported in 2007 through the publication of its Fourth Assessment Report
(AR4). A brief account on IPCC is provided to introduce the much praised body of scientists
and researchers, which has been providing the scientific basis of understanding the issues
concerning climate change. The salient features of the AR4 are provided in summary form
(the Technical Summaries and Policy Makers‟ summaries of all the three Working Groups of
IPCC are also attached as pdf files in a CD). The module then introduces IPCC scenarios and
GHG projections, as depicted in the IPCC AR4. The explanation of such projections provides
a clear understanding on future climate change faced by the future generations across the
world. A brief introduction on implications of climate change in South Asia is also provided
in the module considering water as an entry point for an example.
Following this session (Session-4), the participants will be able to learn about the following
aspects:
 IPCC Assessments: Why, Who, How and What
 Salient features of the Fourth Assessment Report
 IPCC Scenarios and GHG projections
 Understanding future climate change
 South Asia in a warmer world
Time frame: Total session duration will be 45 minutes
Format: Lecture: 30 minutes; followed by discussion: 15 minutes
Method of learning and Materials to be used: Lecture, hand out, reference materials,
poster, maps/graphics, power point presentation, flip chart, Q&A
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4.1

INTERGOVERNMENTAL
ASSESSMENTS

PANEL

ON

CLIMATE

CHANGE

(IPCC)

The IPCC is not an institution of the Convention, but it contributes important scientific
information to the climate change process. It was established before the adoption of the
Convention, in 1988, by the United Nations Environment Programme (UNEP) and the World
Meteorological Organization (WMO) to provide an authoritative source of up-to-date
interdisciplinary knowledge on climate change. It does not carry out its own research but
comprehensively assesses the scientific, technical and socio-economic information on climate
change that is available around the world in peer-reviewed literature, journals, books and
other sources. The IPCC is open to all members of the United Nations and WMO. Its
secretariat is in the WMO headquarters in Geneva.
4.1.1. Structure
The IPCC is currently structured in three Working Groups. Working Group I addresses the
science of climate change, Working Group II deals with impacts, vulnerability and adaptation
and Working Group III with mitigation. The IPCC also includes a Task Force on National
Greenhouse Gas Inventories, which was established in 1996.
4.1.2. Assessment reports and other publications
The IPCC is best known for its comprehensive assessment reports, incorporating findings
from all three Working Groups, which are widely acknowledged as authoritative sources of
information on climate change. The First Assessment Report (FAR) in 1990, confirming the
scientific basis for concern about climate change, helped launch negotiations on the
Convention. The Second Assessment Report (SAR) in 1995, which was made available to
COP 2 in 1996, provided a basis for the negotiations that led to the adoption of the Kyoto
Protocol. The Third Assessment Report (TAR), submitted to COP 7 in 2001, confirmed the
findings of the SAR, providing new and stronger evidence of a warming world. A Fourth
Assessment Report (AR4) is to be issued in 2007.
The IPCC also produces shorter special reports and technical papers on specific issues, a
number of them at the request of the COP or the SBSTA. Special reports are produced under
the guidance of one or more working groups following the procedures that are used for
writing and reviewing the assessment reports. In 2000, for example, the IPCC issued a
Special Report on Land Use, Land-Use Change and Forestry, which served as an input into
negotiations on the rules for the LULUCF sector under the Kyoto Protocol.
Technical papers are based on material that is already in IPCC assessment reports and special
reports. For instance, a technical paper on interlinkages between climate change and
biodiversity, released in 2002, was prepared at the request of the CBD.
Through its Task Force on Inventories, the IPCC carries out important work on
methodologies for estimating and reporting GHG emissions (see chapter 18). The IPCC 1996
Revised Guidelines for National Greenhouse Gas Inventories, for example, are used by all
Parties to prepare their annual emission inventories. In addition, the IPCC has developed
guidance to help Parties deal with data uncertainties and support the use of good practice in
managing emission inventories.
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The IPCC frequently organizes workshops and expert meetings to support the assessment
process. It may also co-sponsor workshops if they are considered to be a useful contribution
to its own activities
4.1.3. Funding
A contribution is made to the costs of the IPCC from the Convention‟s programme budget.
From 1996 to 2003, Convention contributions made up around 12 per cent of the IPCC‟s
Trust Fund18. The main source of funding is voluntary contributions from individual
governments; regular funding is also provided by the IPCC‟s parent organizations, UNEP and
WMO.
4.1.4. Cooperation
According to Article 21.2 of the Convention, the secretariat “will cooperate closely with the
Intergovernmental Panel on Climate Change to ensure that the Panel can respond to the need
for objective scientific and technical advice”. Cooperation with the IPCC has been further
defined and strengthened by several COP decisions. In 1995, COP 1 invited the SBs, in
particular the SBSTA, to submit proposals for future cooperation with the IPCC (decisions
4/CP.1, 6/CP.1). This resulted in a Joint Working Group (JWG) of the SBSTA and the IPCC,
established the same year. This informal group meets regularly to ensure coordination and
exchange information on the activities of the two bodies. The JWG is composed of the Chairs
of SBSTA and IPCC, other officers of the Convention and IPCC, and members of the
secretariats. Meetings usually take place during the session of the SBs.
The COP has repeatedly expressed its appreciation for the IPCC‟s work (decisions 6/CP.2,
7/CP.3, 19/CP.5, 25/CP.7 and 9/CP.11) and called on the Convention bodies (in particular the
SBSTA) to continue cooperation with the IPCC and to seek its advice. It has also urged
Parties to contribute financially to the IPCC‟s work (decisions 19/CP.5 and 25/CP.7), as well
as to nominate and support experts for the IPCC, especially from developing countries
(decision 25/CP.7).
4.1.5 IPCC Assessments
Till 2007, there have been four Assessments conducted by IPCC. The fifth IPCC Assessment
is about to start.
The First Assessment Report
IPCC, 1992
The Second Assessment Report
IPCC, 1995
The Third Assessment Report
IPCC, 2001
The Fourth Assessment Report
IPCC, 2007
4.2

SALIENT FEATURES OF THE FOURTH ASSESSMENT REPORT

The salient features of the AR4 may be divided in three sections: (a) GHG emissions and
projections, including forcing; (b) impacts and adaptation, including vulnerability (systemic
and regional); and (c) mitigation and other response policy. Considering the gravity of the
first two issues in the context of Bangladesh and taking into cognizance of the needs of the
potential participants and their respective organizations, this module only deals with the first
two aspects. However, this sub-section of the module deals only with impacts and
vulnerability, as the issues concerning GHG emissions and projections have been dealt
elsewhere (i.e., Module-3).
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In the Fourth Assessment Report of IPCC, scientists across the world have gathered and
presented many evidences that clearly suggest that accelerated climate change has indeed
been occurring since the industrial revolution and more specifically in recent decades
(Trenberth et al., 2007). According to recent scientific evidences, global mean surface
temperatures have risen till 2005 by 0.74°C ± 0.18°C over the last 100 years. The rate of
warming isn‟t linear, it is found to be almost double in the latest five decades compared to the
last 100 years (0.13°C ± 0.03°C vs. 0.07°C ± 0.02°C per decade). The rate of warming is
found to be the highest in the last 5 years (between 2001-2005) of the time slice.
Scientists have also concluded in the AR4 that urban heat island effects are real but localized,
and have not biased the large-scale trends (Parker, 2006; Li et al., 2004). As expected, urban
heat island effects are not found in the Sea Surface Temperature component of the records. A
consensus is found to conclude that the land regions have warmed at a faster rate than the
oceans, while for the latter case both SST and nighttime marine air temperatures have
attributed the warming trend. It is found that the recent warming is strongly evident at all
latitudes in SSTs spreading over each of the oceans, though there is an inter-Hemispheric
difference in warming rates. Arctic region showed much faster warming than elsewhere,
which is almost twice the global average rate for the past 100 years. It is also evident from
records that changes in extreme temperature indices are consistent with warming of the
climate.
Evidences are also gathered for changes in precipitation. A general increase in precipitation
over land north of 30N has been found over the same time frame (i.e., between 1900 and
2005). However, a downward trend is also recorded in the tropics since the 1970s. Scientific
records suggest that it has become significantly drier in the Sahel, the Mediterranean,
southern Africa and parts of southern Asia and significantly wetter in eastern parts of North
and South America, northern Europe and northern and central Asia (Klein Tank and Konnen,
2003). Extreme heavy precipitation events (i.e., 1 in 50 year return period) are found to be
increased substantially. Rarer heavy precipitation events are also found to be increasing.
Despite such wetter conditions, in the tropics and sub-tropics droughts have become more
pronounced since the 1970s.
There are evidences which suggest that large-scale global circulation such as ENSO has
teleconnection with more localized precipitation events. Scientists infer that changes in large
scale atmospheric circulations have indeed happened (Quadrelli and Wallace, 2004). There
are scientific records to infer that intense tropical cyclone activity has increased since about
1970. Trends are apparent in SSTs and other critical variables that influence tropical
thunderstorm and tropical storm development. Globally, estimates of the potential
destructiveness of hurricanes show a significant upward trend since the mid-1970s, with a
trend towards longer lifetimes and greater storm intensity, and such trends are strongly
correlated with tropical SST.
While assessing global-scale impacts of anthropogenic climate change scientists concluded in
the AR4 that it is likely that anthropogenic warming over the last three decades has had a
discernible influence on many physical and biological systems (Root and Schneider, 2002;
Permesan and Yohe, 2003; Root et al., 2003). There are evidences that physical and
biological systems on all continents and in most oceans are already being affected by recent
climate changes, particularly regional temperature increases. Scientists also concluded (with
medium confidence) that despite continuous adaptation efforts and other non-climatic drivers,
climatic effects on human systems are emerging.
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There are growing number of evidences that climate change is strongly affecting many
aspects of systems concerning snow, ice and frozen grounds. There are emerging evidences
that climate change can be attributed to changes in hydrological systems, water resources,
coastal zones and oceans. Ground instability of permafrost regions provides a major example
where glaciers are rapidly melting and creating lakes in mountain regions and limitation on
mountain sports in lower elevation alpine areas (Watson and Haeberli, 2004; Mölg et al.,
2005).
Scientists provide evidences that the spring peak discharge is occurring earlier in rivers
affected by snow melt, attributable to enhanced glacial melt. Lakes and rivers around the
world are warming, with effects on thermal structure and water quality (Smith et al., 2005; Le
Trent et al., 2007; Karst-Riddoch et al., 2005). The effects of sea-level rise, enhanced wave
heights, and intensification of storms are found in some coastal regions (Mimura and Nunn,
1998; Saintilan and Williams, 1999)). Coastal erosions are also reported. Losses of coastal
wetlands and mangroves are caused by sea level rise (Rogers et al., 2006).
Scientists conclude with very high confidence that recent warming is strongly affecting
natural biological systems, which is evident from careful observations in a wide range of
species in terrestrial ecosystems and also in marine and freshwater systems. Poleward and
elevational range shifts of flora and fauna provide evidences in favour of such conclusions.
Earlier onset of spring events, migration and lengthening of growing season are amongst the
best understood phenomena linked with changes in climate system. Changes in abundance of
certain species, including limited evidence of a few local disappearances, and changes in
community composition over the last few decades have been attributed to climate change
(Permesan, 2006).
Rising water temperatures and other climate-induced changes such as salinity, oxygen levels,
and circulation can be correlated with many observed changes in phenology and distribution
of marine species. Plankton is found to be moved poleward by 10° latitude over a period of
four decades in the North Atlantic. Scientific evidence suggest that warming of lakes and
rivers is affecting abundance and productivity, community composition, phenology,
distribution and migration of freshwater species (Batterbee et al., 2002; Karst-Riddoch et al.,
2005; Schindler et al., 2005; Nyberg et al., 2001; O‟Reilly, 2007).
Scientists conclude that the recent warming has been of limited consequence in agriculture
and forestry. The lengthening of the growing season has contributed to an observed increase
in forest productivity in many regions, while warmer and drier conditions are partly
responsible for reduced forest productivity, increased forest fires and pests in North America
and the Mediterranean Basin. It is found from recent trends that heatwaves, droughts and
floods make both agriculture and forestry increasingly vulnerable (Peng et al., 2004; Lotsch
et al., 2005).
Changes in several aspects of the human health system have been related to recent warming
(Rodo et al., 2002). An increase in high temperature extremes has been associated with
excess mortality in Europe (Luterbacher et al., 2004). There is emerging evidence of changes
in the distribution of some human disease vectors in parts of Europe.
Further Reading: IPCC 2007 [two files: AR4WGII_spm and AR4WGII_TechSumm, provided electronically
with coloured graphics in the CD]
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4.3

IPCC SCENARIOS AND GHG PROJECTIONS

Provided in electronic file (pdf) including coloured graphics [please find in two files:
AR4WGI_SPM and AR4WGI_TS, in the CD]

IPCC Fourth Assessment Report
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4.4

UNDERSTANDING FUTURE CLIMATE CHANGE

Provided in electronic file (pdf) including coloured graphics [please find in four IPCC documents:
AR4WGII_spm, AR4WGII_TechSumm, AR4WGI_SPM and AR4WGI_TS, in the CD]

4.4 SOUTH ASIA IN A WARMER WORLD: AN EXAMPLE OF
VULNERABILITY IN WATER SECTOR13
Water-related hazards – induced by climate variability – are common in South Asian
countries. Natural phenomena such as floods, droughts, salinity ingress, and cyclonic storm
surges often take disastrous proportions. These hazards are most noticeable in the IndoGangetic Plains (IGP) of mainland South Asia, where both spatial and temporal distributions
of water resources are acute (Ahmed, 2005). The eastern Himalayan parts of the IGP
experiences „too much water‟ during monsoon leading to floods, while the western IGP often
gets devastated by „too little water‟ leading to drought and salinity intrusion in the dry season.
South Asian countries are burdened with high population density and incidence of poverty –
the latter being attributed primarily to their high vulnerability to water-related disasters.
The regional hydrology is highly influenced by occurrence and departure of monsoon.
Prolonged, often an intense outburst of monsoon along the eastern IGP causes floods in
Bangladesh, parts of India and in Nepalese terai. Insufficient rainfall in the western IGP,
however, often causes acute moisture stresses and droughts in north-western India and further
west in Pakistan (Mirza and Ahmed, 2003). Salinity intrusion occurs along coastal regions of
Pakistan, India and Bangladesh. The deltaic Bangladesh is highly prone to cyclonic storm
surge (Ahmed, 2008). It is anticipated that climate change will exacerbate water-related
extreme climate events throughout the IGP in South Asia (Muhammed, 2003).
13

This sub-section, an example, draws directly from Ahmed, Ahsan Uddin (2009): Implications of climate change in
relation to water related disasters in South Asian countries, IOP Conference Series, Earth and Environmental Science,
6(2009), DOI: 10.1088/1755-1307/6/9/292020
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Under climate change regime, there is a strong possibility of the thawing of the Himalayan
permafrost, resulting into glacial retreat and subsequent formation of glacial lakes (Mool,
2003). A sudden outburst of glacial lakes will trigger devastating floods along the
downstream areas: in Nepalese undulated terrains as well as in terai; in the floodplains of
Uttar Pradesh, Bihar, West Bengal and Assam in India; in Bhutanese valleys; and in deltaic
Bangladesh. The potential intensification of monsoon rainfall will exacerbate high intensity
floods (Ahmed, 2005). In winter and premonsoon months, a significant rise in evapotranspiration in absence of appreciable rainfall will aggravate drought and cause large-scale
crop loss. Moreover, the low-flow condition coupled with moisture deficit in the dry season
will degrade water quality, reduce water availability and thereby diminish water security
primarily in the western parts of the IGP. Low flow will also accentuate salinity ingress,
further affecting water security along the coastal areas. It is found that, such hydrological
processes will have significant adverse impacts on society in many different ways (Ahmed
and Neelormi, 2007, and 2008).
The most adversely affected sectors will be agriculture, human health, infrastructure, and
natural environment including biodiversity. Water-related disasters will be exacerbated in
South Asia under climate change. Adaptation measures need to be identified now and efforts
must be made to strengthen people‟s coping capacity. Relevant countries should engage in
regional cooperation to reduce vulnerability.
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VULNERABILITY TO WATER RESOURCES
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MODULE-5
Topic: VULNERABILITY TO WATER RESOURCES
Target: The module zooms in the implications of climate change in the water resources
sector in Bangladesh. It is postulated that water resources sector would perhaps be the worst
victim under climate change in the medium to long run, since most the hazards observed in
the country are generally the water-related hazards and these pose serious threats to
agriculture and other important sectors as well as people‟s livelihoods. Emphasis has
primarily been placed on climate change induced adverse effects on water related hazards.
Examples will be drawn from observed high intensity water-related events in order to
highlight similar risks in future under climate change.
Following this session (Session-5), the participants will be able to learn about the following
aspects:
 Spatial and temporal distribution of annual water cycle
 Regional linkages, implications
 Water related hazards
 Floods: trends, projection and implications
 Drought: trends, projection and implications
 Salinity ingress: trends, projection and implications
 Cyclonic storm surges: SST trends, implications
 Water logging: trends, linkages, implications
 Homestead erosion
 Erosion: hot spots, cause-effect relations

Time frame: Total session duration will be 75 minutes
Format: Lecture: 50 minutes; followed by discussion: 25 minutes


Discussion on GENDER ENTRY POINTS (20 minutes)

Method of learning and Materials to be used: Knowledge sharing, lecture, hand out,
reference materials, poster, maps/graphics, power point presentation, flip chart, Q&A
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5.1

SPATIAL AND TEMPORAL DISTRIBUTION OF ANNUAL WATER CYCLE14

The mean annual rainfall is about 2300mm, but there exists a wide spatial and temporal
distribution. Annual rainfall ranges from 1200mm in the extreme west to over 5000mm in the
east and north-east (MPO, 1991). Generally, the eastern parts of the country enjoy higher
rainfall than the western parts, as evident from spatial distribution of rainfall (Figure-3.1).
The country is endowed with both surface and ground water resources and on a per capita
basis it has one of the highest quantum available in the world. Its surface water system is
dominated mainly by the GBM rivers, covering about 7 per cent of the surface of the country
and constituting a huge outfall only second to that of the Amazon system. Combined
discharge of the rivers into the Bay of Bengal is about 142 thousand cubic meters per second
at peak periods (Rahman et al., 1990). It is estimated that in an average year availability of
surface water flows is 1350 billion cubic meters (BCM), of which only 1160 BCM is
available for use in Bangladesh or flows to the Bay of Bengal (Ahmad, 2000). It is to be
noted here that, in-country availability of about 80 percent of surface water is concentrated
during the monsoon months.

Figure-5.1: Spatial variability of rainfall

14

This section draws heavily from Ahmed, 2006. Bangladesh Climate Change Vulnerability and Adaptation: A Synthesis,
Climate Change Cell, Ministry of Environment and Forest, Dhaka.
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5.2

REGIONAL LINKAGES, IMPLICATIONS

The country lies at the bottom of the catchment of the GBM rivers systems, as may be shown
in Figure-3.2. As a result, its surface water system including hydrology is dependent on
timing and distribution of availability of water in the upper catchments of the three major
river systems. Since the majority of surface runoff in the GBM systems is influenced by
monsoon, surface water inflow into Bangladesh‟ territory from upstream is characterised by
high temporal fluctuations. About two-thirds of the inflow occurs during the months of July,
August, and September; and the volume of water in August is nearly thirty times as much as
that in March.
Due to inter-annual variability sometimes the timing of onset of monsoon trough over the
plains of the Indian sub-continent exhibit anomalies for a few days to weeks. Peak flows
inside Bangladesh occurs depending on the timing of onset of monsoon over the vast GBM
basins. In general, peak flows occur in July to August; the Brahmaputra exhibits its peak
flows in July, while it occurs in the Ganges in August. Average monthly discharge of the
major rivers at selected points is presented in Table-3.1. It is evident that the surface flows of
the major rivers start to lower significantly following the withdrawal of monsoon in October.
The rivers attain their lowest flows during January and March. Since over nine-tenths of the
surface flow is received from outside Bangladesh, the rise and fall of the water level in rivers
is governed predominantly by the amount of rainfall beyond (upstream) the country‟s
political boundaries (Ahmad et al., 1994).

Figure-5.2: Map showing GBM catchment areas and the lowest riparian Bangladesh
Source: WARPO-Halcrow et al., 2004

Beneath the alluvial plains there is a fairly extensive aquifer at a very shallow depth of 20-40
feet. In many parts of the country a deeper aquifer at about 200-400 feet depth has also been
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identified. Although groundwater resources have extensively been utilised primarily for
agricultural as well as for domestic and other purposes, excepting in a few identified urban
areas natural recharge of groundwater aquifers due to rainfall and runoff has been
satisfactory. The available recharge of groundwater is estimated to be as high as 21 BCM.
The recently undertaken National Water Management Plan (NWMP) used relatively less
conservative assumptions for recharge than the previous estimates and inferred that
information on groundwater is still inadequate to make reliable projections beyond the next
10-15 years (WARPO-Halcrow et al., 2004).
Table-5.1: Average monthly discharge of a few major rivers
3

River

Discharge (m /sec)

Ganges
Brahmaputra
Meghna
Padma

Jan
2744

Feb
2336

Mar
1984

Apr
1781

May
1971

Jun
4136

Jul
18324

Aug
38466

Sep
36699

Oct
17439

Nov
6682

Dec
3819

4944

4209

4786

7752

15280

30225

46242

42962

38418

24335

11137

6980

370

264

362

1106

2778

6348

10691

11785

10722

8008

3240

919

7243

6242

6756

10220

15867

29337

56466

66980

62889

36716

16078

10104

Note: The data represent values for the stations Hardinge Bridge, Bahadurabad, Bhairab Bazar and Bhagyakul for the Ganges, Brahmaputra,
Meghna, and Padma rivers, respectively.
Source: Hofer, 1998.

5.3

WATER RELATED HAZARDS

Bangladesh faces a variety of hazards, most of these phenomena relate to either water
distribution and availability or onrush of water from rivers and ocean. The most common of
all such hazards is flood, which is a common annual phenomenon in a flood plain. As
explained earlier, there is too much water in the peak monsoon season which causes frequent
overtopping of river banks. Intriguingly, the other season (i.e., the dry winter and presummer) receives too little water to compensate for high evapo-transpiration, leading to
moisture stress and water scarcity in some areas.
Onrush of water along the major rivers often causes bank erosion to take place. In the vast
floodplains, rivers are meandering in nature which often undergo shift in their respective
banks. Riverbank erosion therefore is a common water related hazard which is being suffered
by the inhabitants living next to a river course.
The coastal Bangladesh is often devastated by cyclones, which are high speed whirlwinds
advancing to the sea shore when the ocean becomes warmer due to gradual accumulation of
energy. As the cyclone advances inland, the energy is dissipated and the wind effect becomes
much less devastating. However, cyclones generally bring lots of precipitation, which can
create awful drainage situations. The most dramatic adverse effect is the storm surge which
are associated with cyclones. Very high columns of sea water are often driven by high speed
winds and waves, which generally devastate the flat terrain along the coastal zone. People are
drowned along with livestock, croplands are inundated with saline water, water supply
systems become completely unoperational for days and months due to salinization, dwelling
units are shattered, trees are uprooted and infrastructures are devastated – all due to sheer
power of a cyclone and storm surge. In recent times, wind interaction and waves with
increased vigour have been adversely affecting the coastal defense embankments, causing
occasional breaches on sea facing and inland embankments.
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A high intensity rainfall event, often due to cloud outburst and subsequent heavy showers,
can cause drainage congestion in floodplains and landslides in hilly terrains.
5.4

FLOODS: TRENDS, PROJECTION AND IMPLICATIONS

The projected increase in rainfall during monsoon would be reflected in the flow regimes of
the rivers of Bangladesh. Increased flooding and drainage congestion, therefore, are the
expected consequences of increased rainfall from a warmer and wetter condition. The
increased run-off would also aggravate the existing drainage problems and create new ones.
Bangladeshi rivers, especially the major ones, have lost gradient during the past several
decades. Consequently, their conveyance capacity is diminished significantly. An increase in
monsoon rainfall, therefore, will complicate drainage problem further resulting in increasing
duration of floods (Ahmed et al., 1998a). The „best-estimate‟ scenario for the year 2030 is
that monsoon rainfall could increase by 10 to 15 per cent. For the scenario year 2075 the
average rainfall in monsoon will increase by about 27% with respect to the base year.

Figure 5.3: Flood Vulnerability in the northern parts of Bangladesh
Source: Mirza, 1998

The current literature could not provide information whether the timing of the peak flood will
be shifted and if so, in which direction. With increased rainfall, both the height and timing of
peak flood levels might change (ADB, 1994; BUP-CEARS-CRU, 1994; Warrick and Ahmad,
1996). Alam et al. (1998) examined flood susceptibility of Bangladesh under climate change
scenario. Based on their findings it may be concluded that, increased flooding would alter the
relative proportions of the different land types based on flood depths, viz., FO, F1, F2, F3 and
F4. The implication is that the proportion of FO (highland) would decrease, while the other
land types (F1 to F4) would increase through a cascading effect of re-categorization of land
types of different flood depths. Under climate change scenario about 18 per cent of current
lowly flooded areas will be susceptible to higher levels of flooding while about 12 to 16 per
cent new areas will be at risk of varied degrees of inundation. On an average hydrological
year, flood prone areas will increase from about 25 per cent to 39 per cent.
In absence of any information on susceptibility to flash-floods under climate change induced
hydrological regime, it is difficult to comment on how it would affect the country. Similarly,
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no targeted research has so far been undertaken to
understand whether new areas will become more
prone to water-logging as a response to increased
monsoon intensity under climate change regime.
In the coastal areas there will be stronger-thanusual backwater effect due to sea level rise induced
high oceanic stage, resulting into retardation of
discharge flow, particularly along the confluence
points of the major rivers. As a consequence, the
risk of riverine and rainfall-induced high intensity
floods with prolonged duration, as in the case of
flood 1998, will increase significantly. Rise in sea
level along the coastal belt would not only inundate
low-lying areas along the coast, it would also create
a favourable condition for saline waters to overtop
the flood protecting coastal embankments,
Figure-5.4: Polders at risk of
inundation
especially when induced by strong winds (CEGIS,
Source: CEGIS, 2006
2006). Polders at risk of submergence in three
southwestern Districts are shown in Figure-3.4. Breach of existing coastal embankments will
also inundate land with saline waters.
5.5

DROUGHT: TRENDS, PROJECTION AND IMPLICATIONS

It is prognosticated that, under climate change scenario evapo-transpiration will increase
significantly, especially during the post-monsoon and pre-monsoon seasons, in the backdrop
of diminishing rainfall in winter and already erratic rainfall variability over time and space
(Karim et al., 1998). As a consequence, severity of moisture stress, particularly in the northwestern districts mentioned in earlier sections, will increase leading to drought conditions. An
earlier estimate suggests that the area severely affected by drought in Rabi season could
increase from 4,000 sq. km to 12,000 sq. km
under severe climate change scenario (Figure3.5) (Huq et al., 1996).
High index of aridity in winter, especially in the
western parts of the country may be
compensated by increased withdrawal from the
surface water sources. If that is the case, despite
the minimum flow in the Ganges as provided by
the Ganges Water Sharing Treaty (GOB-GOI,
1996) it would be extremely difficult to provide
adequate freshwater flows in the downstream of
the Ganges dependent areas, particularly during
the dry season. The issue of drought has been
reiterated in the Bangladesh NAPA document. It
is reported earlier that, combating excessive
aridity will require either augmented inflows of
the Ganges from the upstream or increased
ground water withdrawal in those areas
Source: Karim, 1996; Huq et al., 1996
(Halcrow et al., 2001b).
Figure-5.5: Drought prone areas in Rabi season
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5.6

SALINITY INGRESS: TRENDS, PROJECTION AND IMPLICATIONS

In a normal hydrological cycle, rivers suffer from low flow conditions when there is no
appreciable rainfall runoff. Typically low flow condition starts to occur in the post-monsoon
period and continues till early April, March being the critical month. During low flow surface
salinity penetrates further inland due to lack of adequate flushing. Under climate change
scenarios low flow conditions are likely to aggravate with the possibility of withdrawal of
appreciable rainfall in winter (Ahmed et al., 1998a). The southwestern parts of the country
will be particularly vulnerable, since the region depends on freshwater flows along the
Ganges and its major distributary, Gorai. People in the southwestern region have expressed
their concerns regarding increasing salinity (RVCC, 2003). Bangladesh NAPA document has
also highlighted the concerns regarding salinity ingress, especially for the southwestern
region (GOB, 2005). The isohaline lines on surface water systems, as a response to rising sea
level of 32 and 88 cms, are shown in Figure-3.6 (drawn from CEGIS, 2006).
5.7

CYCLONIC STORM SURGES: SST TRENDS, IMPLICATIONS

The current level of understanding in relation to adverse impacts of cyclone and subsequent
storm surge under climate change is rather tentative. In earlier writings speculations
(qualitative statements) have been made that the coastal zones of the country will be
increasingly vulnerable to climate change driven cyclonic storm surge (BCAS-RAApprotech, 1994). In the published literature, no quantified estimation has been quoted to
justify such claims. Ali (1999) however provided rationale that not only the frequency of
occurrence of cyclones along the Bay of Bengal would increase as a response to rising Sea
Surface Temperature (SST), cyclonic intensity would also increase, with a corresponding
increase in surge height in newly inundated shoreline. It is, however, also argued that the
surge height along the continental shelf would somewhat decrease as a consequence of sea
level rise (Ali, 1999).

Figure-5.6: Line of equal salinity (5 ppm) for different sea level rise during the dry season.
Source: CEGIS, 2006
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The latest IPCC findings reveal that, current climate models do not perform a good job of
resolving the influence of climate change on cyclones owing to their relatively small spatial
extent. Further, the historical record has large decadal variability, which makes any trend
analysis based upon only a limited time-series data difficult to interpret conclusively (IPCC,
2001). Based on emerging insights from some climate model experiments as well as the
empirical record IPCC states, “… there is some evidence that regional frequencies of tropical
cyclones may change but none that their locations will change. There is also evidence that
the peak intensity may increase by 5% to 10% and precipitation rates may increase by 20%
to 30%” (IPCC 2001b).
Despite the fact that the IPCC assessment on cyclone is tentative, Ahmed (2005a) argues that
the results have several major implications for Bangladesh. First, projection on no-change in
cyclone tracks under climate change means that Bangladesh is likely to remain vulnerable to
cyclonic hazards with perhaps a higher possibility of formation of cyclones in a warmer
world. This is in agreement with the results provided by Ali (1999). Moreover, the fact that
peak intensities may increase by 5-10% has serious implications for a country already very
vulnerable to storm surges. Finally, an increase in 20-30% in the associated precipitation
could only make the concerns even more serious, particularly in the coastal embanked areas
where heavy rainfall can instantaneously inundate otherwise protected agricultural lands
(Ahmed, 2005a). Indeed, the recently disclosed results of CEGIS suggested that, due to sealevel rise driven backwater effect and resulting head difference along the southern reaches of
a few identified coastal embankments, the embankments will face increasing water-logging
(CEGIS, 2006), which will be accentuated by intense rainfall events under climate change.
5.8

WATER LOGGING: TRENDS, LINKAGES AND IMPLICATIONS

Water logging is a new form of Climatic Hazard in Bangladesh. It is affecting the lives and
livelihoods of many peoples in south west coastal region of the country. Due to the
continuous siltation the main rivers are losing navigability and the climate change induced
increased rainfall is causing waterlogged situation. Water from the silted rivers overflows
their banks damaging crops on hundreds of acres of land. Houses and communities are
therefore suffering from water logging for many years where women are experiencing
intolerable sufferings for decades.
The Southwestern Region of Bangladesh has been subjected to a plethora of hydro-geomorphological hazards which include poor drainage through its river systems, high rates of
sedimentation on river beds, acute low flow conditions during the dry season, salinity ingress
along the rivers, cyclonic storm surge, moisture stress in the dry season, rise in sea level, and
to a lesser extent, flood (Halcrow-WARPO, 2001). The region is located in the coastal zone,
and is significantly influenced by tidal effects. The entire region is monotonously flat, having
very low elevation. According to available statistics on Coastal Zone, majority of the land is
within one meter from mean sea level, a significant proportion of which again falls below
high-tide level (Islam, 2005).
The Gorai River has been the major distributary of the Ganges River, passing through the
region, providing the majority of the dry season flow (DHV-WARPO, 2000). Main River
systems of this region consist of the Gorai-Madhumati-Baleswar river system, the GoraiBhairab-Pusur river system, the Bhadra-Gengrail river system, the Hari-Teka-Mukteswari
river system, Sibsa river, the Kobadak-Betna-Kholpetua river system and the MathabhangaIchamati-Kalindi river system. These river systems criss-cross the region through a complex
network of smaller rivers and rivulets. Through a natural process of gradual east-ward
63

migration of the Ganges River – the primary source of freshwater for all these river systems,
many smaller rivers lost their drainage capacity over the past two centuries (Williams, 1919;
Sarker, 2004).
The empolderment of coastal reaches through the implementation of the Coastal
Embankment Project also had a backlash, that has been demonstrated by enhanced
sedimentation within the riverbeds, which eventually choked up the rivers (Sarker, 2004;
Islam et al., 2004). In absence of coastal embankments, sedimentation could have otherwise
happened naturally in the entire floodplain, thereby rapid upliftment of riverbeds could have
been avoided. The processes have been rather slow, however the results have been
incremental and cascading. Not only the morphological processes have been altered severely
with adverse effect in terms of narrowing down of width of rivers and estuary, it also reduced
the height differential between the crest height of embankment and the peak water level
(mostly during neap tides in peak monsoon). Following a few iterations of such cascading
effects, the drainage capacity of the affected rivers has been shrunk significantly.
However, the most drammatic hydrological effect has been observed in the region ever since
the Ganges flows have been withdrawn by the upstream neighbour India by building and
commissioning of the Farakka barrage in 1975 (Mirza, 2004; Halcrow-WARPO, 2001). The
adverse impacts reached their height during the period between 1990 and 1996, when the
Gorai river has been found completely disconnected from its tributary, the Ganges River
(DHV-WARPO, 2000). Moreover, heavy siltation at the Gorai offtake deteriorated the flow
condition of the river. As a consequence, most of the smaller rivers in the region choked
during every dry season, allowing salinity to penetrate inland towards north. Accordingly, the
mixing zone between freshwater and brackish water has been shifted towards north. During
the dry season, a combination of extreme low flow and increased salinity accelerates the
processes of sedimentation in the riverbed, which eventually choke the river and drastically
reduce its drainage capacity. This is how drainage congestion becomes a regular phenomenon
in that river, resulting into overbank spillage during each peak monsoon. Consequently, the
entire basin becomes water logged for a certain period of the year.
Under climate change induced increasing salinity along the coastal rivers, the above
processes will be aggravated. This in turn will further complicate the current state of water
logging. The process of increase in susceptibility to water logging due to climate change is
schematically represented in Figure-3.7. It is inferred that water logging will be spread over a
larger area, involving many more smaller river basins within the Ganges Dependent Area.
Water logging appears to be highly pronounced along the coastal rivers in the southwestern
region, where the adjoining lands are mostly empoldered. Often it is found that the drainage
infrastructure such as sluice gates also gets choked due to heavy sedimentation and
eventually becomes inoperable. Ill-planning on the part of the custodian of the water
structures, The Bangladesh Water Development Board (BWDB), especially towards wrong
placement of such sluices has also contributed to the choking up of the infrastructure. Once
spillage takes place over an existing embankment, water does not find ways to recede,
inundates both agricultural lands and homesteads. Non-functioning of sluices often
aggravates the situation and water logging within an embankment system becomes a
perennial problem. The infamous water logging in Polder No. 24 of the BWDB had become a
major concern in the 1990s (Rahman, 1995).
With shifting saline limits towards the north due to sea level rise, the mixing zone between
freshwater and saline water will also move towards the north, resulting into increased
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sedimentation rates. Therefore, under climate change the problem regarding water logging
will likely to be spread in other areas along the southwestern coastal zone (Ahmed et al.,
2007a).

Monsoon
Rainfall

>>

>>

>>

Runoff

Slowing
down of
Peak
Discharge

>>

Backwater
Effect

Peak River
Flow

>>
>>

>>
Climate
Change

>>

<<

Dry Season
River Flow

Sea-level
Rise

>>

Salinity
Intrusion

>>

<<

>>

Riverbed
Siltation

>>

Water
Logging

>>

In-stream Water
Availability

>>: Increase expected
<<: Decrease expected

Source: Ahmed et al., 2007

Figure-5.7: Schematic pathways through which water logging will be aggravated in the southwest region under
Climate Change

It is claimed that the perceived outfall of anticipated geo-physical implications of climate
change would be disproportionate for the women and disadvantaged groups. The trend of
sustained monsoon and increased untimely precipitation is making the situation worse than
before and making it difficult for women to cope with the situation as their ability to fight
back is always limited. As a matter of fact, climate change induces risks are
disproportionately carried by those, who are already socio-economically and physically
disadvantaged (Cannon, 2002; Ahmed et al., 2007b). Knowledge, skills, power relations,
gender roles, health, wealth, race/ethnicity, age, physical and (dis)ability therefore help to
shape differential risk and vulnerability level and determine individuals‟ ability to „bounce
back‟ (Neelormi et al., 2007). Women of the south western region of Bangladesh are,
therefore, especially vulnerable to water logging condition as they have limited control over
resources like land, money, credit, good health, personal mobility etc and all these factors
actually are closely interwoven with their ability to survive and recover from disasters
(Enarson, 2002). As a result the risk escapes of disasters are always affected by differential
gendered roles.
5.9

RIVERBANK EROSION

Most of the rivers of Bangladesh flow through unconsolidated sediments of the GangesBrahmaputra-Meghna floodplain and delta. The riverbanks are susceptible to erosion by river
current and wave action. River erosion includes channel shifting, the creation of new
channels during floods, bank slumping due to undercutting, and local scour from turbulence
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caused by obstruction. The Brahmaputra, the Ganges, the Meghna, the Teesta, and the
Surma-Kushiyara rivers flow within well-defined meander belts on extensive floodplains
where erosion is heavy. Sudden changes are common during floods that cause rapid bank
erosion. In lower deltaic areas, river bank erosion is caused by tidal currents and storm
surges from the sea.
The Brahmaputra-Jamuna has changed course completely after 1762. This is a highly braided
river, has steadily migrated westward in recent years, eroding the old floodplain and creating
new sections of floodplain on its east bank. The Ganges, with larger areas of resistant clay on
its older floodplain, is more stable than the Brahmaputra. The Bangladesh Water
Development Board (BWDB) estimated that about 1,200 kilometers of riverbank has been
actively eroded and more than 500 kilometers has been facing severe problems related to
erosion. Satellite-image studies of the Ganges-Brahmaputra-Middle-Meghna rivers show that
an area of 106,300 hectares has been lost due to erosion between 1982 and 1992, while the
accretion amounted to only 19,300 hectares. The net erosion rate was therefore estimated at
8,700 hectares per annum. Erosion of border riverbanks is serious because it can cause loss of
land to neighbouring countries (Halcrow et al., 2001a).
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MODULE-6
Topic: AGRICULTURE AND FOOD SECURITY
Target: The module on agriculture and food security deals with implications of climate
change on Bangladesh‟s most critical aspects: agriculture, people‟s livelihoods and their food
security. The module seeks answers to questions regarding how crop production will be
impacted upon by changing climate realities under different scenarios, how various extreme
weather events and hazards would affect production potential, how aggregate food
availability and access issues would interplay in relation to the country‟s macro-level as well
as micro-scale (i.e., household and community levels) food security. The module also
highlights hunger and health related issues as anticipated outfall of diminishing food security
for the poor and disadvantaged population of the country.
Following this session (Session-6), the participants will be able to learn about the following
aspects:
 Climate scenarios, implications on agriculture
 Flash flood and agriculture
 Flood and implications on Aman production
 Drought and implications on rice and wheat production
 Salinity ingress and implications on crop production
 Livestock and climate change
 Climate Change and Food Security
 Climate Change and Public Health Concerns

Time frame: Total session duration will be 45 minutes
Format: Lecture: 30~35 minutes; followed by discussion: 10~15 minutes
• Discussion on GENDER ENTRY POINTS (20 minutes)
Method of learning and Materials to be used: Knowledge sharing, lecture module, hand
out, reference materials, poster, maps/graphics, power point presentation, flip chart, Q&A
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6.1

CLIMATE CHANGE SCENARIOS FOR BANGLADESH

Inter-governmental Panel on Climate Change (IPCC), in its Third Assessment Report of the
Working Group-I concludes, inter alia, that the globally averaged surface temperatures have
increased by 0.6  0.2C over the past century; and that, for the range of scenarios developed
in the IPCC Special Report on Emission Scenarios (SRES), the globally averaged surface air
temperature is projected by models to warm 1.4 to 5.8C by 2100 relative to 1990, and
globally averaged sea level is projected by models to rise 0.09 to 0.88 meters by 2100 (IPCC,
2001). According to IPCC Bangladesh will be one of the worst victims of climate change
(Houghton et al., 1992; Watson et al., 1996).
There have been only a few attempts in the past to construct scenarios for the changing climate
over Bangladesh (Ahmed and Alam, 1998; Mirza, 1998). Usually, General Circulation Models
(GCM) are employed to simulate a future climate under a given set of boundary conditions:
global economic progress and energy intensity, participation in global attempt to curb GHG
emissions, interaction between certain GHGs with incoming and reflected/refracted solar
radiation and warming forcing of GHGs, interaction of suspended dust and water vapour with
impinging solar radiation etc. Although there are general agreements among groups of scientists,
who have developed various GCMs, on the basic scientific rules the output vary largely
depending on the ground realities and uncertainties regarding various approximations used for
simulation experiments. GCMs are utilized to obtain both time-dependent and time-independent
climate scenarios. Ahmed and Alam (1998) reported time-dependent climate scenarios that
considered 1 per cent change in CO2 equivalent per annum in the atmosphere. Mirza (1998), on
the other hand, used a host of time-independent scenarios which considered 2XCO2 condition in
the atmosphere with respect to the baseyear 1990. The latter, however, cannot project any
timeframe and therefore, are more useful for global-scale policy making, while the former can
be useful for national- and sub-national-level scenario projections.
Two climate change scenarios have been constructed for two projection years 2030 and 2075.
These were developed by using a General Circulation Model (GCM) named GFDL 01
(Geophysical Fluid Dynamics Laboratory, 1% transient model) which allowed analysis of
decadal rate of change in temperature, precipitation, and influx of solar radiation per unit area.
Models were run to find correlation with the observed time-series data for 10 particular points
distributed all over the country both for base and projection years. The model-estimated monthly
average rates of change in temperature and precipitation for those locations were superimposed
on the observed time-series monthly average data to obtain data for the projection years.
The results reveal that the average increase in temperature would be 1.3C and 2.6C for the
years 2030 and 2070, respectively. It was found that there would be a seasonal variation in
changed temperature: 1.4C change in the winter and 0.7C in the monsoon months in 2030. For
2070 the variation would be 2.1C and 1.7C for winter and monsoon, respectively. For
precipitation it has been found that the winter precipitation would decrease at a negligible rate in
2030, while in 2075 there would not be any appreciable rainfall in winter. On the other hand,
monsoon precipitation would increase at a rate of 12 percent and 27 percent for the two
projection years, respectively.
It has been found that there would be excessive rainfall in the monsoon, causing flooding and
very little to no rainfall in the winter forcing drought. It has also been found that there would be
drastic changes in evaporation in both winter and monsoon in the projection year 2075. It has
been inferred from the GCM output that moderate changes regarding climate parameters would
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take place for the projection year 2030, while for the projection year 2075 severe changes would
occur.
There is no specific scenario for net change in sea level, because of the fact that the delta is
still active and the morphology is highly dynamic. Literature suggests that the coastal lands
are receiving a part of the sediments due to continued tidal influence, while there are parts
where the land is subsiding due to tectonic activities (Huq et al., 1996). Since the landform is
constituted by sediment deposition, compaction of sediment may also play a role in defining
net change in sea level along the coastal zone. If, for the sake of argument, it is considered
that the rates of subsidence and sedimentation and compaction are comparable, then the net
rate of change of sea level will become the rate of regional sea level change. Drawing
information from IPCC, a range of change in sea level between 30 and 70 cms is likely to
occur by 2075.
Table 6.1: GCM projections for changes in temperature and precipitation for Bangladesh
Year

Baseline
average
2030
2050
2100

Temperature change (C)
mean (standard deviation)
Annual
DJF
JJA
1.0 (0.11)
1.1 (0.18)
0.8 (0.16)

Rainfall change (%)
mean (standard deviation)
Annual
DJF
JJA
3.8 (2.30)
-1.2 (12.56) +4.7 (3.17)

1.4 (0.16)
2.4 (0.28)

+5.6 (3.33)
+9.7 (5.8)

1.6 (0.26)
2.7 (0.46)

1.1 (0.23)
1.9 (0.40)

-1.7 (18.15)
-3.0 (31.6)

+6.8 (4.58)
+11.8 (7.97)

Note: DJF represents the months of December, January and February, usually the winter months. JJA
represents the months of June, July and August, the monsoon months.
Source: Agrawala et al., 2003.

The results generated by Agrawala et al. (2003) (Table-4.1) have been compared with
previous results as provided by Ahmed and Alam (1998). The core findings appear to be
consistent with the analysis presented above. Both the studies agreed that winter warming
would be greater than summer warming. The two studies also estimated little change in
winter precipitation and an increase in precipitation during the monsoon. The slightly higher
monsoon precipitation projected by Ahmed and Alam (1998) compared to that by Agrawala
et al. (2003) may be attributed to lower climate sensitivity in more recent climate models. In
the former case, however, the climate forcing did not follow IPCC B2 SRES Scenario.
The National Adaptation Programme for Action (NAPA) for Bangladesh has been the latest
attempt to develop a climate change scenario for the country. Instead of developing one or
more scenarios the NAPA Core Team (GOB, 2005) adopted the results obtained by Agrawala
et al. (2003) for changes in temperature, and modified the results of Agrawala et al. regarding
changes in precipitation. The modification, however, was based on judgment 15 of the NAPA
Core Team and was not based on reflection of any GCM modelling exercise. The scenario
provided by the NAPA document is given in Table-4.2 for comparison.
Year Temperature change (°C)

15

No explanation was provided so as to why the Team considered that winter precipitation would increase instead of a
reported withdrawal, the latter being reported by Ahmed and Alam (1998) and supported by Agrawala et al. (2003).
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Table 6.2: Scenarios provided in NAPA document
Year

2030
2050
2100

Temperature change (C)
mean
Annual
DJF
JJA
1.0
1.1
0.8
1.4
1.6
1.1
2.4
2.7
1.9

Rainfall
Annual
5
6
10

change (%)
mean
DJF
JJA
2
6
5
8
10
12

Sea Level
Rise (cm)
14
32
88

Source: Adopted from the Bangladesh NAPA Document (GOB, 2005).
Note: Despite the claim, the values in the shaded cells are not adopted from Agrawala et al. (2003). No standard deviation
was shown.

The NAPA document has also provided a sea-level rise scenario for Bangladesh. Again, no
explanation has been provided in support of the data. Apparently, the upper values of the
IPCC SLR Scenario (WGI, TAR: IPCC, 2001) was adopted for developing the scenarios for
2050 and 2100, while the curve was extrapolated for developing the 2030 SLR scenario.
6.2

ANTICIPATED EFFECTS OF CLIMATE CHANGE ON AGRICULTURAL
PRODUCTION SYSTEM

Global warming and the resultant climate change could have profound effects on the water
resources of Bangladesh (both surface and ground water). Translating the above GCM
projections of climate parameters it may be concluded that the country will be highly
susceptible to: (a) increased flooding, both in terms of extent and frequency; (b) increased
moisture stress during dry periods leading to increased drought susceptibility in terms of both
intensity and frequency; and (c) increased salinity intrusion during the low flow conditions.
These changes in the physical system of the country will directly affect a number of major
productive systems that include (a) crop agriculture, (b) livestock production, (c) aquaculture
and fish production, (d) coastal shrimp production, and (e) forest and vegetation. Due to
changes in temperature and humidity, human health will also be affected. The high
susceptibility to water-based natural hazards will affect settlement of the population and also
physical immobile infrastructure. Based on secondary sources, the following sub-sections
provide brief understanding on anticipated impacts of climate change on bio-physical aspects
of the country.
No research has so far been attempted to analyze susceptibility of riverbank erosion in
reference to increased flood vulnerability under global warming. Similarly, no serious
attempt so far been made to examine how sedimentation would be affected due to increased
flood vulnerability under climate scenarios. One may, however, take note that rate of
sediment deposit along the river bed and adjacent floodplains might increase if duration of
high intensity floods increase as a consequence of sea-level induced stronger backwater effect
on receding flood water. This requires further hydro-morphological analysis.
6.2.1 Flood and Agricultural Production
The „best-estimate‟ scenario for the year 2030 is that monsoon rainfall could increase by 10
to 15 per cent. For the scenario year 2075 the average rainfall in monsoon will increase by
about 27% with respect to the base year. The projected increase in rainfall during monsoon
would be reflected in the flow regimes of the rivers of Bangladesh. Increased flooding and
drainage congestion, therefore, are the expected consequences of increased rainfall from a
warmer and wetter condition. The increased run-off would also aggravate the existing
drainage problems and create new ones. Bangladeshi rivers, especially the major ones, have
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lost gradient during the past several decades. Consequently, their conveyance capacity is
diminished significantly. An increase in monsoon rainfall, therefore, will complicate drainage
problem further resulting in increasing duration of floods (Ahmad and Ahmed, 2002).
In the coastal areas there will be stronger-than-usual backwater effect due to sea level rise
induced high oceanic stage, resulting into retardation of discharge flow, particularly along the
confluence points of the major rivers. As a consequence, the risk of riverine and rainfallinduced high intensity floods with prolonged duration, as in the case of flood 1998, will
increase significantly. Rise in sea level along the coastal belt would not only inundate lowlying areas along the coast, it would also create a favourable condition for saline waters to
overtop the flood protecting coastal embankments, especially when induced by strong winds.
Breach of existing coastal embankments will also inundate land with saline waters. Once
flood water enters an embankment, vast area becomes inundated and unsuitable for
cultivating high yielding paddy varieties. The farmers suffer heavy losses.
The current literature could not provide information whether the timing of the peak flood will
be shifted and if so, in which direction. With increased rainfall, both the height and timing of
peak flood levels might change. Alam et al. (1998) examined flood susceptibility of
Bangladesh under climate change scenario. Based on their findings it may be concluded that,
increased flooding would alter the relative proportions of the different land types based on
flood depths, viz., FO, F1, F2, F3 and F4. The implication is that the proportion of FO
(highland) would decrease, while the other land types (F1 to F4) would increase through a
cascading effect of re-categorization of land types of different flood depths. Under climate
change scenario about 18 per cent of current lowly flooded areas will be susceptible to higher
levels of flooding while about 12 to 16 per cent new areas will be at risk of varied degrees of
inundation. On an average hydrological year, flood prone areas will increase from about 25
per cent to 39 per cent.
A late occurring flood, especially those occurring in mid to late August or in September, can
either damages newly planted seedlings or creates problems towards the process of
transplantation of HYV paddy seedlings. Generally, if HYV Aman seedlings are planted any
time beyond August the 15th, a significant proportion of yield is supposed to be damaged due
to submergence. People living in Jamalpur and Gaibandha district often suffer due to such
late occurring floods.
Floods affect agriculture production significantly. Karim et al. (1996) reported that the 1988
flood caused reduction of agricultural production by some 45 per cent. In the case of the most
devastating flood of recorded history, in 1998, Aman production potential of some 2 to 2.3
Mha could not be realized. The prolonged flood of 1998 did not allow the farmers to
transplant seedlings in appropriate time rendering a loss of about 3.5 Mmt. With the
possibility of increasing frequency of such high intensity floods, it may be argued that Aman
production is likely to suffer heavy damages under climate change.
6.2.2 Drought and Paddy Production
It is prognosticated that, under climate change scenario evapo-transpiration will increase
significantly, especially during the post-monsoon and pre-monsoon seasons, in the backdrop
of diminishing rainfall in winter and already erratic rainfall variability over time and space
(Karim et al., 1998; Ahmed, 2000a). As a consequence, severity of moisture stress,
particularly in the north-western districts mentioned in earlier sections, will increase leading
to drought conditions. An earlier estimate suggests that the area severely affected by drought
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in Rabi season could increase from 4000 km2 to 12000 km2 under severe climate change
scenario (BCAS-RA-Approtech, 1994).
High index of aridity in winter, especially in the western parts of the country may be
compensated by increased withdrawal from the surface water sources. If that is the case,
despite the minimum flow in the Ganges as made available by the Ganges Water Sharing
Treaty (GOB-GOI, 1996) it would be extremely difficult to provide adequate freshwater
flows in the downstream of the Ganges dependent areas, particularly during the dry season.
There are reasons to believe that, combating excessive aridity will require either inflow of the
Ganges from the upstream or increased ground water withdrawal in those areas.
During the past three decades, irrigated agriculture has played a major role in total rice
production. In the fiscal year 1994-95, the total irrigated area was 3.29 Mha among which 2.77,
0.36, and 0.15 Mha were irrigated by modern, traditional and canal methods, respectively. At
present, about 26.6 per cent of the total rice grown in the country is irrigated. Boro rice is
primarily an irrigated crop, occupying about 71.3 per cent of the total irrigated area (BBS,
1997). The growth of irrigation in the long-run would be retarded because of low-flow
conditions of the river systems during the drier months. The potential for groundwater is also
likely to diminish because of its extraction for non-agricultural purposes. Furthermore, the
connection between arsenic pollution of ground water and over-exploitation of it has become a
well established fact and thereby it would not be possible to maintain growth of irrigation with
groundwater resources.
It was found that the impact of moisture stress on Boro rice was significant under baseline
climate. The yield reductions varied with locations. At moderate moisture stress i.e., up to 30
per cent moisture stress, yield reduction was low, ranging between 1 to 4 per cent. However,
at higher level of moisture stress (at 60 per cent), yield reduction would range between 10 to
33 per cent. Under CCCM scenario yield reductions varied between 3 and 7 per cent at no
moisture stress, 18 to 35 per cent at moderate moisture stress and 58 and 64 per cent at high
moisture stress. Similarly, under GFDL scenario, the yield reductions varied between 3 and 9
per cent, 16 and 33 per cent; and 55 and 62 per cent at no, moderate and high moisture stress,
respectively. The results are presented in Table-4.3.
Table 6.3. Percent change in Boro yields under different climate scenarios and irrigation levels
Simulation
330 CO2+No Moisture Stress
CCCM +No Moisture Stress
CCCM +30 % Moisture Stress
CCCM +60% Moisture Stress
GFDL+No Moisture Stress
GFDL+30% Moisture Stress
GFDL+60% Moisture Stress
330 CO2+30% Moisture Stress
330 CO2+60% Moisture Stress
660 CO2+No Moisture Stress
660 CO2+30% Moisture Stress
660 CO2+60% Moisture Stress
660 CO2+ 4°C +No Moisture Stress
660 CO2+4°C +30% Moisture Stress
660 CO2+4°C +60% Moisture Stress

Jessore
0
-9
-35
-58
-5
-33
-58
-2
-29
22
17
10
6
-2
-32

Rajshahi
0
-3
-34
-63
-3
-25
-55
-1
-33
26
16
3
20
6
-32
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Chittagong
0
-7
-18
-64
-9
-16
-62
-4
-10
16
12
15
8
10
-19

Compared to the baseline yield, doubling of CO2 level increased yield by 16 to 26 per cent at
no moisture stress. The benefits of CO2 fertilisation diminish rapidly along with increasing
moisture stress. Temperature rise causes a more dramatic result – a further reduction of
possible yield. In general, at 660 ppmv CO2 level and a 4°C temperature rise under no
moisture stress cause up to 20 per cent increase in yield. But an increase in moisture stress up
to 60 per cent reduced the yield in that tune of 19 to 32 per cent as compared those obtained
for baseline scenario.
The results obtained may be compared to results from other modelling exercises. Mahmood
and Hayes (1995) assessed the impact of climate change on Boro rice in Bangladesh using
the YIELD model. They found that per 1C increase in air temperature, the yield was reduced
by 4.6 per cent. They also reported that each 10 per cent increase in solar radiation resulted in
a 6.5 per cent increase in Boro rice yield. Shin and Lee (1995) found that increased CO2
concentration would increase the yield. The average per cent increase were 18.3 and 28.3 for
the 1.5CO2 and 2CO2 scenarios, respectively. Fertilisation effect of doubling of CO2
concentration on Aus rice was 40 per cent, 33 per cent on Aman rice and 30 per cent on Boro
rice, while it was 48 per cent in case of wheat. But according to Walker and Steffen (1997)
the positive effect on yield for 2CO2 fertilisation would be much lower (5-7 per cent
increase). If this is the case, for a 2C rise in temperature much lower values would be
obtained than those given in Table-2. In case of 4C rise, especially for Aus and Aman rice
corps, 2CO2 fertilisation would not be able to offset the temperature rise effect. The situation
for wheat will be more damaging.
In rural Bangladesh, inundation to a lesser degree has always been considered a boon to
agricultural production and people welcome such physical effects. On the other hand, a
prolonged flood with high degree of submergence, similar to that occurred in 1998, has been
regarded as a disaster for agriculture. In two severe flood years of 1974 and 1987, the
shortfalls in production were about 0.8 and 1.0 Mt, respectively. Severe floods, however, do
not appear every year. In general, perennial floods bring silt and nutrients associated with it,
which is good for agriculture. With a receding flood, the farmers always find ways to readjust
with the cropping calendar and grow alternative crops. Flash-flood occurs only in some
designated areas. Recently crop loss due to flash-flood has been successfully minimised by
introducing the submergible embankments in the susceptible areas. Therefore, flood related
vulnerability is not acute in the country.
On the other hand, both drought and salinity intrusion have considerably higher impacts on
crop production. Both are annual events, often observed with the onset of dry months. Both
the effects diminish suitability of a number of seasonal crops that are usually preferred by the
farmers. Under a severe climate change scenario the potential shortfall in rice production
could exceed 30 per cent from the trend, while that for wheat and potato could be as high as
50 and 70 per cent, respectively (Karim, 1996). Under a moderate climate change scenario
the croploss due to salinity intrusion could be about 0.2 Mt, which could be increased up to
0.56 Mt under a severe climate change scenario (Habibullah et al., 1998). Considering the
loss of production due to such effects, one may find these to have relatively higher intensity
than the floods. However, the loss incurred in other sectors could be much higher in case of
floods. The effect of low-flow on agricultural vulnerability is considered to be much less
intense compared to other effects.
Higher levels of temperature and precipitation would aggravate declining condition of the
soils. The organic matter content of the topsoil in majority of the areas has already declined
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below a critical level. The moderately affected areas would also suffer due to impact of
climate change. It is likely that a significant part of the moderately affected soils would
become more vulnerable due to further decline in organic matter content of the topsoils. It
would certainly have adverse impact on foodgrain production (Karim et al., 1998).
Since climate change would cause significant changes in all these physical effects, it is
obvious that the overall vulnerability of crop agriculture will be much higher compared to the
modelling results. However, the higher concentrations of CO2 in the atmosphere would also
have some positive effects on the production, as revealed by the modelling exercise. Thereby,
some of the adverse effects would be minimised due to CO2 fertilisation.
During the period 1961 to 1991 four population censuses were conducted. According to these
census results, the population has almost doubled in less than 30 years since 1961, and is
likely to be double again in another 35 years. Currently, the estimated population stands at
over 125 million and by the year 2030 it is projected to be 191.1 million (World Bank, 1993).
According to the projection made by BARC (1995) the requirement of foodgrain in the
country at 2 per cent annual growth rate will be 25.2 Mt in the year 2000 and 42.8 Mt in the
year 2030. Therefore, to become self-sufficient in foodgrain production in year 2000 and year
2030, additional 6.2 and 23.8 Mt, respectively would be required. But the increased
vulnerability to crop production due to changes in climate system would not allow the
farmers of the country to provide food security for the millions of its countrymen. Unless
appropriate anticipatory adaptation measures are considered now, foodgrain self-sufficiency
would remain a distant dream for the country.
6.2.3 Low Flow, Salinity Ingress and Food Production
In a normal hydrological cycle, rivers suffer from low flow conditions when there is no
appreciable rainfall runoff. Typically low flow condition starts to occur in the post-monsoon
period and continues till early April, March being the critical month. During low flow surface
salinity penetrates further inland due to lack adequate flushing. Under climate change
scenarios low flow conditions are likely to aggravate with the possibility of withdrawal of
appreciable rainfall in winter (Ahmed et al., 1998a). The southwestern parts of the country
will be particularly vulnerable, since the region depends on freshwater flows along the
Ganges and its major distributary, Gorai. People in the southwestern region have expressed
their concerns regarding increasing salinity (RVCC, 2003). Bangladesh NAPA document has
also highlighted the concerns regarding salinity ingress, especially for the southwestern
region (GOB, 2005). The isohaline lines on surface water systems16, as a response to rising
sea level of 32 and 88 cms, are shown in Figure-4.1 (drawn from CEGIS, 2006).
Rice is by far the most important crop in Bangladesh. Together with the possible reduction in
Aman rice area (as a result of greater spread of flood waters, and longer duration of flooding)
and a reduction in the Boro rice area (constraints in irrigation will limit production), the total
area suitable for rice production may in the future stagnate or possibly decrease (WB, 2000).
It is interesting to note that, CO2 fertilization would be able to prevent croploss to a certain
degree, but with increasing temperature the potential yield loss could not be completely offset
by increase in CO2 concentration in the atmosphere. The limitation of the study is that, it did
not take time-dependent climate variables into consideration. As a result, there are
uncertainties in assigning any time frame to such a drought condition.
16

The coastal polders should not face similar salinity regime. The imaginary lines are only for surface water systems.
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32 cm SLR
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Figure-6.1: Line of equal salinity (5 ppm) for different sea level rise during the dry season

Under normal hydrological regime salinity ingress along the coastal rivers not only cause
reduction of about 0.2 Mmt of rice production, it also forces farmers to forfeit the potential of
the most benefiting crop. With the possibility of increasing soil salinity under climate change
scenarios, it is highly likely that foodgrain production in those areas would be extremely
vulnerable. It is reported that, the effect of soil salinity on Aus production would be
detrimental, and Aman, when grown under a severe climate change scenario, could suffer
over two-fold yield reduction (Habibullah et al., 1998).
6.2.4 Livestock
In addition to affecting human beings, natural disasters cause tremendous sufferings for the
livestock population of Bangladesh. Livestock suffer large-scale death in cyclonic storm
surge (Haider et al., 1991). Prolonged flood can also cause death of livestock through a
number of direct and indirect mechanisms (Ahmad et al., 2000). During droughts, livestock
in Bangladesh do not suffer death, but lack of water increases their vulnerability to diseases.
Since climate change would increase susceptibility to natural disasters, as mentioned in
earlier sections, the anticipated toll on livestock sector would be quite high.
The sufferings of livestock in the coastal zone are much higher than in other parts of the
country. Field observations clearly suggest that, livestock density is relatively low in the
coastal areas, particularly in the southwestern parts of the country. The local elderly informed
that, gradual increase in salinity also increased competition for freshwater resources, the
livestock suffered the brunt of such a calamity. Animals use to have least access to freshwater
sources during the dry season. Due to drinking of poor quality water these animals fell victim
to diseases, which reduce their economic efficiency (draught power, milk production etc.).
Ultimately, these poor animals are sold out. Lack of grazing land and proliferation of shrimp
areas (ghers) are also identified as potential reasons for decreasing population of livestock in
coastal areas. Under climate change, these factors are likely to be affected further. It may,
therefore, be concluded that the livestock sector would also be vulnerable to adverse impacts
of climate change.
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6.2.5 Aquaculture Production
In recent years, aquaculture has shown great prospects, especially in areas that are now
virtually flood free due to presence of embankments. A large proportion of pond/water tanks
inside embankments are now utilized for fish culture (pisciculture). Fish culture, in most
areas, is a year-round activity. If there is any breach in embankment, the culture ponds may
get washed off and fish are released in open water. This may also happen during a high
intensity flood, when water from outside easily overtops embankments. Although the fish
thrive in openwater, it inflicts losses to the fish-farmers. It is already known that climate
change would increase the extent of monsoon flooding. Therefore, the potential threat to
culture fisheries would also increase under climate change.
6.2.6 Coastal Shrimp Production
Stronger surge and tidal bores would increase potential for saline water to overtop coastal
embankments. Shrimp farms outside embankments create earthen mini-polders, locally
known as ghers, to produce shrimp in captivity. It is now a days a big business in the coastal
districts of Cox‟s Bazaar, Satkhira, Khulna and Bagerhat. High tides would certainly threaten
these ghers both inside and outside embankments.
General rise in surface water temperature would also put shrimps into heat related trauma. It
is found that, if the temperature crosses a threshold of 32˚C, the small shrimp fries would
show very high rats of mortality. In April the temperature is already quite high. Climate
change can, therefore, put this profitable business into uncertainty.
6.2.7 Production from Forest and Vegetation
The Sundarbans forest, the home of many endemic species including the Rayal Bengal Tiger
(Panthera tigris), will be severely affected under climate change. The mangrove forest
depends largely on the freshwater supply along the Ganges system. Under climate change
induced aggravated low-flow conditions, the Gorai system might not be able to supply
adequate quantum of freshwater. The problem is likely to be compounded by withdrawal of
surface flows in the upstream areas to offset increasing moisture stress. In such a scenario,
salinity is likely to penetrate inland and the salinity regime, on which the succession process
of the vegetation of the forest depends, will be disturbed, leading to a gradual decline in the
forest vegetation. It is prognosticated that, poor quality shrubs will dominate with increasing
salinity and high-value timber species will gradually disappear (Ahmed et al., 1998).
6.3

CLIMATE CHANGE AND FOOD SECURITY

Food security depends on three major aspects: (a) availability, (b) access, and (c) utilization.
The two most direct mechanism through which food security in Bangladesh, especially of the
poor and marginal farmers, will be adversely affected is through the changes in availability
(through reduced production and increasing import dependence in the backdrop of dwindling
international food price) and also in much reduced access (due to incidence of poverty
aggravated by climate induced high intensity hazards and occasional disasters). All the above
three major types of hazards as well as cyclonic storm surge would further reduce crop
production potential unless adequate response measures are considered immediately (Ahmed,
2008). Eventually, poor and marginalized farmers will be severely affected in terms of much
reduced food availability. The situation might occasionally aggravate if similar incidence of
food insecurity occur in populous countries such as China and India, which would put
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Bangladesh into severe international competition to procure excess food from international
sources – a difficult choice when either India or China are in the same market to procure the
same product.
In addition to macro-level food insecurity, there will be micro-scale food insecurity as well,
especially when it comes to access of women within a household. Women generally get the
least amount in a household and consume as it generally come. Due to poor intra-household
food access, the women face the steepest challenges during food stressful conditions.
Such a situation not only results into mal-nutrition amongst the poor and marginalized
groups, including women, it also force people to take drastic livelihood measures. Social
norms are generally disregarded when people face hunger. Moreover, malnutrition generally
is followed by incidence of nutrition-related health debacle.
6.4

HUMAN HEALTH

Little scientific information is available on impacts of climate change on human heath.
Climate variability is strongly linked with activity of pathogens (Rodo et al., 2004).
Incidences of pathogen-induced diseases may be increased under climate change. Incidence
of malaria and dengue fever are common in Bangladesh. Increase in surface temperature
would practically help parasites such as mosquitoes. One may therefore infer that, deadly
diseases such as malaria, dengue etc. would put human health into higher risks under climate
change (BCAS, 2009; ICDDRB, 2009).
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POVERTY, LIVELIHOODS AND EMPLOYMENT
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MODULE-7
Topic: POVERTY, LIVELIHOODS AND EMPLOYMENT
Target: This module aims to link hydro-geophysical implications of climate change and their
effects on biota with human beings, especially those living in poverty, struggling to maintain
livelihoods, etc. The vital linkages among projected/assessed adverse impacts and social
development indicators will be established through the deliberations of this module.
This module also links perhaps inevitable implications of loss of livelihoods leading to out
migration of poor people, which will have other social implications. This part of the module
will try to provide a rationale for the Government of Bangladesh to raise its voice in
international forum to facilitate international migration of its lackluster citizens likely to be
displaced due to climate change induced effects.
Following this session (Session 07), the participants will be able to learn about the following
aspects:
 Interactions between climate induced hazards and livelihoods
 Examples of (potential) loss of employment under climate change
 Linkage between poverty and climate change
 Migration and climate change
Time frame: Total session duration will be a maximum of 60 minutes
Format: Lecture: 30~35 minutes; followed by discussion: 15~20 minutes
• Discussion on GENDER ENTRY POINTS (20 minutes)
Method of learning and Materials to be used: Lecture module, hand outs, reference
materials, graphics/pictures, power point presentation, Q&A
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7.1

INTRODUCTION

Bangladesh is a small deltaic country located in South Asia. Owing to a number of natural
and man-made factors, the country is highly vulnerable to some water-related extreme events
(Ahmad et al., 2000; Ahmad et al., 1994). In the wake of global warming and its associated
changes in biophysical environmental conditions, it is feared that the country would most
likely to be severely affected. The anticipated changes in hydrological regime would
accentuate high intensity climatic events (Ahmed, 2005). Livelihoods of majority of the
people depend directly on prevailing precarious state of environmental conditions, which is
likely to be perturbed significantly due to anticipated impacts of climate change. Despite the
high incidence of poverty, population density and unemployment, the country has made
significant stride to sustainable development in the recent decades (Ahmad and Ahmed,
2000). Adverse impacts of climate change would be detrimental, especially when the
hydrological extreme events are likely to be exacerbated under climate change regime
(Ahmed, 2005).
The resolute people of the country have been coping against extreme water-related events
since ages. People‟s survival coping strategies have so far been effective, although not robust.
Bangladesh has always been an agrarian country where over 50 per cent of the population is
still dependent on crop agriculture (BBS, 2008). Livelihoods of majority of rural people
depend on available biophysical resources. Global change, with its multifaceted and
compounding problems, will have profound implications for the agro-ecosystem of the
country, which in turn will adversely affect livelihoods of millions of Bangladeshis in future
decades.
It is observed that, rapid increase in population has led to increased food demand that resulted
into encroachment into floodplains and significant changes of the drainage pattern of the
lands (Ali et al., 1998). Urbanization and expansion of road networks, without appropriate
drainage infrastructure, have also aggravated flood vulnerability of the landscape and reduced
crop agriculture potential of the floodplains (Ahmed, 2005). Reduced flows of the river
systems, especially during the dry season, have accentuated salinity ingress along the coastal
rivers. The problem has been compounded by the diversion of flows of the Ganges system
with the building of Farakka Dam in India (Mirza and Sarker, 2004). Continued deforestation
in the upper catchments regions of the Ganges-Brahmaputra-Meghna basins has increased
sediment deposition on the river beds in the downstream, leading to reduced drainage
capacity and increasing flood vulnerability of Bangladesh. All these observed changes have
adversely affected the agro-ecosystems of the country.
Global change is perceived to have even higher levels of impacts on the agro-ecosystems of
the country. Population is expected to increase from 135 million to about 250 million before
being stabilized by the turn of the century. Associated food demand will have very profound
impacts on the remaining biophysical resource entitlements. Climate change will aggravate
flood conditions, increase both salinity and moisture stress, exacerbate cyclonic surge
induced problems along the coast, while sea level rise would pose additional risks to coastal
agriculture (Ahmed, 2005). The use of increased amounts of chemical inputs in agriculture
will further degrade water quality, while continued encroachment into floodplains will
aggravate fragmentation of aquatic ecosystems. Increase in transformation of paddy fields
into shrimp farms will increase export potential, but it will have adverse social and
environmental impacts in the coastal areas. Expansion of textile-dyeing to support exportoriented ready-made garment sector is likely to further pollute water bodies, especially if the
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implementation of the current regulatory system remains ineffective. Overall, the elements of
global change may further reduce livelihood potential of the poor people of Bangladesh.
7.2

INTERACTIONS BETWEEN CLIMATE INDUCED HAZARDS
LIVELIHOODS: A FEW EXAMPLES FROM BANGLADESH17

AND

The relationships between frequently occurring hazards and their implications for livelihoods
of poor people in Bangladesh are reasonably well researched and documented (Ali et al.,
1998; Elahi et al., 1990; Haque, 2003). Hazards such as floods, river erosion, water logging,
drought, cyclonic storm surge, etc. are known phenomena in the monsoon influenced riverine
landmass, which is also known for its high population density, flat topography and low
elevation. Such hazards, most of which are water-related, often give rise to human miseries
and bring forth disastrous consequences. As an aftermath of a hazardous event, often beyond
the inherent coping capacity of poor households, it becomes difficult to maintain livelihoods,
which in turn trigger out-migration. The proliferation of slums in urban areas following the
major high intensity events in the recent past clearly suggest that the „push factor‟ in the
unprecedented urbanization processes in Bangladesh can easily be attributable to failed
livelihoods, caused by hazards and disasters.
One may find a number of modalities which trigger threatened livelihoods of poor people in
Bangladesh. Flood, riverbank erosion and cyclonic storm surge are the most noticeable
causes that put their livelihoods at risk (Nizamuddin, 2001; Baqee, 1998). However, peoples‟
indigenous knowledge towards coping, the advancement of early warning systems and
subsequent support of infrastructure, and the positive influences of technology and extension
services have played pivotal roles in counteracting the adverse impacts of such environmental
hazards and in shaping up poor peoples‟ livelihoods under dreadful conditions.
Intriguingly, climate change will tend to add additional elements of vulnerability of
livelihoods at risk, especially for the poorer section of the society. There are reasons to
believe that traditional coping practices would not be adequate to safeguard threatened
livelihoods, while established technological answers to past hardships will be severely
constrained by climate change induced extremes events.
Flood has always been a problem in a flat terrain within vast floodplains of the three mighty
rivers of the Eastern Himalaya – the Ganges, the Brahmaputra and the Meghna (GBM). With
the gradual elimination of Aus cropping practices during pre-monsoon season, the sensitivity
of agricultural system to flood has become low. In one hand, new early-growing Boro rice
varieties have effectively reduced the risk of flash flood-related crop losses along the haor
basin, while the investments made to build dwarf submersible dykes have further reduced the
risk of flood-related loss of Boro paddy. Unless there is a late persisting flood, well beyond
the third week of August and extending upto the middle of September, the agriculture system
is now robust enough to avoid large scale losses due to flood – even though both the extent
and frequency of high intensity flood have been on the rise. Figure-1 represents a map of
Bangladesh delineating flood-susceptible zones.

17

This sub-section also draws directly from Ahmed and Neelormi, 2008, ibid.
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However, high intensity floods still cause
havoc in terms of other aspects of livelihoods.
For example, prolonged flooding reduces
opportunity for employment, while urban
drainage congestion reduces opportunity for
urban poor to maintain income and food
security – especially for those who rely on
daily labour.
As well, damage to
infrastructure severely reduces access to
various support services.
The most observed dramatic adverse effect is
the deterioration of human health conditions.
Such conditions take place primarily due to the
inundation of tube-well heads in floodvulnerable low-lying areas with pathogenladen water. Since the poor households often
do not have energy security to boil the water
or financial means for water purification,
people are compelled to drink pathogen-laden water directly from contaminated tube wells
and succumb to various forms of water-borne diseases. A recent estimate suggests that, water
borne diseases account for over 64% of all sicknesses in the country, while the cost of
disease-related health disorder is estimated at a staggering amount of US$700 million per
annum (World Bank, 2006). Of course, the brunt of health toll is shouldered
disproportionately by the poorest within each affected community.
Intriguingly, in recent years the frequency of occurrence of high intensity floods has been on
the rise (Ahmed, 2005). Owing to a moderate flood in 2007, diarrheal disease had broken-out
to such an extent that all the national hospitals including the specialized ones were asked to
create room for treatment of diarrheal patients – an unprecedented step towards minimizing
the death toll. Moreover, the available stock of inter-venous fluids for treating patients was
exhausted in early August (mid-monsoon period).
Available literature suggests that in an average year riverbank erosion generally poses about
200,000 people homeless (CEGIS, 2007). In Kurigram, Sirajganj, Gaibandha, Jamalpur,
Faridpur, Madaripur, Munshiganj, Shariatpur, and Laxmipur districts, there have been regular
riverbank erosion over the past three decades, forcing many people to become homeless and
to live as destitutes. A significant portion of urban slum dwellers were found to have
migrated into urban centres due to riverbank erosion (Begum, 1999). Since the major rivers of
the country are meandering in nature, it appears only natural that the process of bank shifting
will keep continuing in future and will force many more households to out-migrate to urban
centres. Ironically, climate change induced invigorated monsoon flows will only aggravate
this natural phenomenon and add to the misery of the people living in proximity to a river.
As an evidence of early climate change, people along the coastal zone bear testimony to rapid
erosion of coastal islands, which may be attributed to aggressive wind-wave interaction with
the coastal shorelines under a higher sea surface temperature regime (Ahmed, 2008a). It has
been reported that the SST has been increasing over the past four decades along the Northern
Indian Ocean, including the Bay of Bengal (Khole, 2005). Higher SST driven rough sea
events have been causing enormous problems to the fisher-folk communities of coastal
Bangladesh. It is already reported that fishermen have become under high debts as a
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consequence of loss of livelihoods due to the increased rough sea events and many of them
are contemplating out-migration from the coastal zone (Ahmed and Neelormi, 2007).
Cyclonic storm surges often cause major loss to livelihoods. Tidal bore destroys homesteads
and dwellings, often completely. It takes years of reconstruction efforts before being able to
restore poor peoples‟ livelihoods in the affected zones. The super cyclones of 1970 and 1991
have literally destroyed livelihoods of millions of people (Haider, 1991). The category-4
cyclone of 2007 has also left millions homeless and destroyed standing crops. Despite major
rehabilitation support from donor communities, the scars of lost livelihoods are still
conspicuous along the central and south-western coastal regions of Bangladesh. Since surface
warming is expected to increase SST further, it is only likely that climate change will perhaps
increase the frequency of occurrence of cyclone-related hazards, especially of high intensity
cyclones along the coastal Bangladesh.
Although the probability of occurrence of extreme events will only increase in future, a
complete loss of livelihoods due to loss of agriculture is yet to be anticipated. The changes
which have occurred over the past five decades are not yet overwhelmingly significant in
order to force major changes in agriculture. The potential loss due to higher temperature
regime has apparently been compensated by the enrichment of CO2.
There has been a decisive decline in wheat production in recent years (BBS, 2008), which
may be attributed to gradual unfavourable weather conditions. However, farmers responded
well to the introduction of high yielding Boro rice, with complementary investments in terms
of fertilizer, irrigation and other inputs. As a consequence, despite a sharp decline in Aus
production, the overall rice production has shown a gradual increase over the past three
decades (own estimation, based on BBS, 2008). It may be inferred that, the positive
influences of technology and agricultural extension services have so far been successful
towards overcoming the apparent adverse climatic regime.
Since climate change will take place slowly, the inherently resilient cropping practices in the
country may not be as vulnerable as it appears. Moreover, it is expected that farmers will
continue to adopt advanced technologies (e.g. hybrid varieties of rice, saline tolerant rice,
etc.) and maintain strong input streams to ensure increased production. However, one must
recognize the physical limitations of further enhancement of grain production, especially in
hotspot pockets. For example, farmers would find it difficult to maintain irrigation due to
constraints in availability of groundwater under increased drought conditions in the centralwestern region. On similar notes, if warming induced convection causes early rainfall in the
foothills of Assam and Meghalaya, it may trigger early flash floods and may ruin the harvests
in the haor basin along the north-central and north-eastern region. The latter case will beget
food insecurity for the country, in addition to causing household level food insecurity
amongst the farmers.
7.3

LINKAGE BETWEEN CLIMATE CHANGE AND POVERTY18

The extent and pattern of growth is the outcome of the interaction of a country‟s initial
conditions, their institutions, their policy choices, the external shocks or stimuli they receive,
and no small measure of luck19. Changing temperatures, altered rainfall patterns and
18

This sub-section draws directly from DFID, 2004: The Impacts of Climate Change on Pro-poor Growth. It provides global
perspectives.
19
World Bank 2001 World Development Report 2000/2001.
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increased frequency of severe weather events, such as droughts or floods, will vary from
region to region and locality to locality. However, it is likely that climate change – including
increased climatic variability in the short term – complicates and will likely worsen the
picture of the conditions and events that influence the rate and pattern of growth in many
poor countries. Some of the mechanisms through which this is likely to occur are summarised
in Table-1 and detailed in boxes throughout this sub-section.
Judging the likely extent of this impact is difficult. However, in general terms we can, with
reasonable confidence, conclude the following. Firstly, that climatic variability already
affects short-term economic growth in many countries. Events such as drought or flood
severely disrupt economies and it can take years before the impact of that shock fades,
allowing the economy to return to its previous growth path.
Secondly, longer-term, more gradual trends in climate may have sustained downward impacts
on economic growth and may affect potential sources of growth. Without integration of these
risks into development planning, critical sectors such as agriculture and industries based on
natural resources may suffer and be less able to contribute to broad-based growth and
sustainable livelihoods.
The exact nature and scale of these implications will depend on several factors, including:
 The structure of the economy affected. Economies heavily dependent on climate and
weather-sensitive sectors for their growth are likely to be most affected. The
implications of climate change for agriculture are particularly important, as
agriculture‟s development is recognised as critical to the success of pro-poor economic
growth;
 The actual impact on important resources (such as water);
 The longer-term implications of disruption to existing growth paths through, for
example, damage to infrastructure;
 The effect of disrupted government revenues, which may inhibit a government‟s ability
to finance important services and functions that support growth, such as education;
 The stress on government finances resulting from an increased demand for disaster
relief expenditures; and
 The success of risk reduction efforts implemented in response to the anticipated or
experienced change.
Box 7.1
Impacts: Agriculture and natural resources
In the short term, extreme events are more likely to have an adverse effect on agricultural
production than climatic trends. Gradual changes in temperature and the timing and levels of
rainfall will reduce yields in some areas and enhance yields in others, depending on initial
conditions. In the most affected countries, cropping patterns may have to change to respond
to changing climatic conditions. For example:
•

A temperature increase of 2ºC would dramatically reduce the total area available for
growing robusta coffee in Uganda, and restrict it to higher altitude areas; and

•

Models of farm incomes in India suggest that a 2-3.5ºC increase in temperature would
result in a decline in farm net revenues by between 9% and 25%.
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Box 7.2
Impacts: Human health
Analysis shows that countries with the weakest health and education levels are less likely to
achieve sustained growth. Climate change risk increases in the incidence of several serious
diseases, such as malaria, dengue, yellow fever and air-borne infectious diseases such as
polio. Increased flooding will also increase the risks from water-borne infectious diseases.
For example:
• Countries with intensive malaria grew by 1.3% less per person per year between 1965-1990,
and a 10% reduction in malaria is associated with a 0.3% increase in economic growth.
Table-7.1
Impact of Climate Change on Poverty and the Millennium Development Goal
Changes in Mean climate
variability, extreme
events and sea level rise

Economic effects

Impacts on economic
growth

Increased temperature
and changes in
precipitation reduces
agricultural and natural
resources

Lower agricultural
output

Reduced GDP growth

Changes in precipitation,
runoff and variability
leads to greater water
stress

Lower industrial
output

Increased incidence or
intensity of climate
driven disasters leads to
damage to infrastructure
Temperature, water and
vegetation changes
contribute to increased
prevalence to diseases

Reduced povertyreducing effects of
economic growth

Decline in trade and
foreign direct investment

Lower labour
productivity

Increased inequality

Greater instability in
public revenues and
expenditure

Greater instability in
macroeconomic
management

Source: DFID Key papers, 2004

Box 7.3
Impacts: Water resources
Water contributes directly to economic growth through the success of both rain-fed, and, in
the longer-run, irrigated agriculture, through hydropower (which is a major source of
electricity in many developing countries), and through water-intensive manufacturing
industries. Water-intensive industries are often labour-intensive, for example textiles
industries. Disrupted supplies can therefore affect productivity and employment in a range of
sectors either directly, or through the availability of power. An excess of water can also affect
productive sectors, for example:
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•

Rainfall in the wet season in Pakistan could increase by between 5% and 50% by 2070,
with a doubling in the frequency of high intensity rainfall events. These changes may
have significant economic effects owing to the vulnerability of cotton, Pakistan‟s main
cash crop, to flooding in its early stages of growth.
Box 7.4
Impacts: Infrastructure

Increased damage to infrastructure, in both urban and rural areas, will result from an
increasing frequency and intensity of extreme climatic events. Storm surges in coastal areas
pose great risks for growth in coastal zone-orientated economies (such as Egypt and
Thailand), where a large percentage of productive capacity lies less than 1m above sea level.
Based on past experience, loss of infrastructure will carry macroeconomic implications,
setting back economic development by years. For example:
•

7.4

1998‟s Hurricane Mitch affected more than 25% of households and caused an estimated
7% drop in agricultural output in Honduras. In the absence of the hurricane, predicted
GDP growth would have lifted half a million people out of poverty over the next twenty
years; due to the hurricane, GDP growth has been retarded and the numbers of people
living in poverty are growing.
MIGRATION UNDER CLIMATE VARIABILITY AND CHANGE20

Owing to a number of factors including the ones associated with climatic regime, many poor
households faced severe constraints towards maintaining livelihoods and eventually displaced
from their respective ancestral villages. In recent decades, a number of hazards have triggered
forced displacement that include the following: (a) erosion, (b) salinity ingress, (c) storm
surge and rough sea events, and (d) waterlogging.
Erosion: Riverbank erosion has been regarded as the most common cause of failed
livelihoods in Bangladesh, which trigger forced displacement. The mighty meandering rivers
along the GBM system poses over 200,000 people homeless every year. However, otherwise
stable coastal islands have been facing invigorated wave actions, fuelled by warming induced
increase in SST along the Bay of Bengal, which has been eroding sea facing islands rather
quickly.
Although one may argue that such erosion has also been balanced by gradual accretion
elsewhere along the coast line, local people testified that they have not experienced erosion
until early 1990s. Field information provided evidences that many households have migrated
into nearby urban centres and beyond, while a few others have rebuilt their dwellings twice or
thrice in the same island in anticipation of a possible cessation of erosion. In Char Patila, an
island on the estuary of the Lower Meghna River that faces the open sea, a significant
proportion of families have decided to out-migrate in anticipation of further erosion and
subsequent loss of livelihoods.
Migration is also becoming inevitable where there are repeated embankment failures. Again,
one may tend to associate this rather new problem with increased wave actions coupled with
poor maintenance of existing embankment system. In 2007, there had been 16 instances of
embankment failures, where the same event took place thrice in (Gabura Union of)
Shaymnagar sub-district of Satkhira district in the south-western coastal region despite
20

This sub-section also draws directly from Ahmed and Neelormi, 2008.
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repeated attempts to mend the breached embankment. Again in 2008, 12 embankments have
reportedly been breached, leaving many poor families homeless. In Satkhira district alone,
over 42,000 people had to seek alternative shelters for months due to sudden onrush of saline
waters into their homesteads.
In Parulia Union of Debhata sub-district of Satkhira, several abundant homesteads have been
identified as a testimony of the most recent forced displacement. In the same neighbourhood,
few other households were found where the main income earners (male) had left their
respective families in quest of an alternative employment. Embankment erosion and
subsequent crop loss forced them to out-migrate.
Salinity Ingress: Salinity ingress has been a major feature in the south-western region of the
lower Ganges floodplains in recent years. Salinity ingress has been observed as a
consequence of reduced dry-season flow of the major distributaries of the Ganges river.
Although it started with diversion of the Ganges flow by India following the construction of
the Farakka Barrage (Mirza, 2004), literature suggest that the adverse effect of sea level rise
would further aggravate salinity ingress along the coastal rivers (Ahmed et al., 2007). It has
been reported that salinity affected areas in the coastal Bangladesh have increased from 0.83
million hectares in 1990 to 3.05 million hectares in 2003 (Karim and Iqbal, 2001). CEGIS
(2006) reported that the 5 ppt isohaline line would show a northward shift by about 90 km
inland due to sea level rise by 2070s.
Salinity ingress directly affects the yield of the most preferred crops generally observed in the
coastal zone (Karim et al., 1990). Due to increased salinity, a vast tract along the coastal zone
is left fallow during the dry season in apprehension of severe crop loss. The most adverse
affect of salinity ingress is observed in Satkhira district. While the wealthy investors have
thronged and forced a rapid transformation of crop lands into saline shrimp enclosures
(ghers), the poor farmers have lost their agriculture-based livelihoods, forced to transfer their
crop lands to the new gher-owners, and eventually become destitutes. Only a small
proportion of these farmers are found in their locality while a large majority have migrated
out from their villages.
Storm surge and rough sea event: Storm surge which are associated with cyclonic activities
and/or unusually high tide when the occurrence of peak spring tides coincide with full moon,
generally inundates areas that are otherwise protected by coastal embankments (polders).
Since the recession of saline water from a coastal embankment takes a few days the croplands
become salty that destroys standing crops and triggers loss of livelihoods of farming
communities. Cyclonic storm surges are also quite common that destroy weak dwelling
structures of the poor households, drown people and livestock alike and inflict misery to the
cyclone battered people. In the latter cases, reconstruction of livelihood activities takes long
time while people try to collect food from whatever sources. Under such frustrating living
condition, people generally decide to move out from their ancestral homesteads.
Rough sea events have been quite common in coastal Bangladesh, especially for those living
next to open sea. However, both the intensity and frequency of occurrence of rough sea
events have been increased significantly in recent decades, due primarily to gradual warming
up of the sea and subsequent rise in sea surface temperature (Ahmed and Neelormi, 2007;
Khote, 2005). The sea-going fisher-folks along the coastal reaches are the worst victims of
rough sea events, since their fishing-based livelihoods generally come to a halt if weather
signal number three or above is declared by the nearby Port Authority. Not only that they
require to abandon fishing trips half-way and thereby forced to incur certain loss, due to
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increase in frequency of occurrence of rough sea events they cannot go out for fishing as
many times as they used to do until a few years ago. The economic implications of which are
highly significant for the poor coastal fishermen.
An estimated quarter million fisher-folks in Chakaria, Moheshkhali, Laksmipur Sadar, Char
Fassion, Kalapara, and Patharghata sub-districts (out of about 0.35 million fishers
households) have already encountered tremendous economic losses due to repeated
occurrences of rough sea events. They are highly entangled in debt and are also forced out of
the reach of access to credits – a decisive factor that has led to loss of their livelihoods. While
many of them are contemplating to permanently out-migrate, many have already tried to take
naval routes to out-migrate to far away maritime countries. Newspaper reports suggest that a
large number of frustrated fisher-folks have died while trying to out-migrate, while the living
ones are rescued and sent to jail by the naval police of India, Myanmar and Sri Lanka.
According to popular newspaper reports, about 20,000 fisher-folks are now in different jails
of these neighbouring countries.
Waterlogging: Waterlogging is perhaps the most recent phenomenon that has triggered
failed livelihoods. In recent times the phenomenon thus caused forced displacement of an
estimated 80,000 population from several southwestern districts. A combination of gradual
natural shifting of the Ganges river and its principal distributaries towards the east, creation
of coastal embankment system that induced increased sediment deposition on the river beds
by making floodplains unavailable, salinity intrusion due to diversion of the Ganges flow
during the dry season since the commissioning of the Farakka Dam in India, and lack of
operation and maintenance of sluice gates of the coastal embankments have aggravated
choking up of the intricate river network in the southwestern region of the country to give rise
to rapid waterlogging over the past three decades. In recent years, waterlogging has become a
major cause of the loss of livelihoods.
Waterlogging in the southwestern region has gradually been spreading from Jessore district
(along the river Kobadak) to a large area covering four districts: Jessore, Khulna, Satkhira,
and to a lesser extent, Narail. In Noakhali district, however waterlogging has been caused by
permanent choking up of rivulets and Noakhali River, owing to human induced rapid
upliftment of land from the shallow sea by erecting two earthen cross dams. The Noakhali
Sadar, Subarnachar, and Laksmipur Sadar sub-districts are most prone to seasonal
waterlogging in the area that lasts for about 7 months a year (Ahmed, 2008a). Under
waterlogged conditions, land based production system cannot be utilized for maintaining
livelihoods, which triggers hunger and loss of livelihoods – the latter being the determining
factor for forced displacement (Neelormi, 2005).
When land based productive system under waterlogged condition remains inaccessible for
crop production, farmers loose their subsistence. They tend to out-migrate first to semi-urban
areas in search of temporary employment, leaving behind their families. Initially, they send
remittances (Ahmed, 2008b). However, with any adverse shock in market price of
commodities they cannot remit any more, which leads to further economic hardship for the
spouse and dependents. The left-behind households thus become female headed households,
where the lead women shoulder extra burden of kids and immediate family dependents, and
kins.
Waterlogging not only enhances forced displacement and aggravates economic hardship, it
inflicts upon severe healthcare debacles and other social problems (Ahmed et al., 2007). In
order to avoid such problems, many families out-migrate to immediate urban peripheries.
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Manirampur and Kehsabpur sub-districts of Jessore district bear the evidence of gradual
increase in the number of female headed households and the subsequent high occurrence of
out-migration. In contrast, the level of forced displacement in Noakhali region is quite less
due to the fact that the seasonal waterlogging leaves room just to ensure at least one crop
during the dry season.
Intriguingly, climate change is about to aggravate one or more causes of occurrence of
waterlogging (Ahmed et al., 2007). Therefore, it is argued that an increasing number of areas
will become prone to waterlogging in the SW region of the country in future. Due to the
increased probability of expansion of waterlogged areas, an estimated population ranging
200,000 ~ 240,000 will perhaps out-migrate from their ancestral households in the next two
decades.
Table-7.2: Potential Out-migration Rates in Bangladesh under Severe Climate Change Scenario

Climate driven issue

Loss of livelihoods
to number of
people/yr
50,000~200,000

Potential outmigration people/yr

Frequency

60,000

Annual

1,200,000

10,000 ~ 15,000

Annual

Storm surge and
rough sea event

300,000 ~ 400,000

100,000 ~ 120,000

Once in three to five
years

Water Logging

350,000

30,000

Annual

Erosion (in both
coastal and riverine
chars)
Salinity

Source: Ahmed and Neelormi, 2008

BOX 7.5: The inter-linkages between climate-induced hazards and effects on livelihoods
BOX-7.5a: Flood
HAZARD TYPE

Flood

LIVELIHOODS RELATED EFFECTS











Rise in water level
Crops cannot be sown
Troubles to maintain livestock
Water quality
Water inside the home
Loss of assets
Risk o drowning
No employment opportunity
Reduced employment opportunity
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MANIFESTATION






Reduced or no
income
Reduced food
security
Health disorder
Restricted mobility

BOX-7.5b: Drought
HAZARD TYPE

Drought

LIVELIHOODS RELATED EFFECTS

MANIFESTATION





High temperature
High evaporation transpiration
Cost of agricultural production
increases





Reduced food security
Pest and diseases
increase
Reduced /no income





Shallow tube well will not work.
Hand tube-wells will not work properly
Reduce nutritional balances



Migration



Increase poverty

BOX-7.5c: Salinity ingress
HAZARD TYPE

Salinity
ingress

LIVELIHOODS RELATED EFFECTS







Rise salinity in soil
Agricultural loss
Reduce land based production
Difficulty in collecting safe drinking
water
Water borne diseases increase

MANIFESTATION





Reduce food
security
Household
vulnerability
increase
Health
disorder/hazard

BOX-7.5d: Cyclone and Storm Surge
HAZARD TYPE

Cyclone and
storm surge

LIVELIHOODS RELATED EFFECTS









High wind speed and water surge
Loss of lives, dwelling and livestock
Crop loss
Shortage of safe drinking water
Women are mostly effected
Salinity ingress
Sexual harassment on the way of
Cyclone center
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MANIFESTATION








Reduced or no
income
Reduced food
security
Increased
malnutrition
Health disorder
Migration
Increase poverty
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MODULE-8
Topic: GENDER, MINORITY AND SPECIAL VULNERABLE GROUPS
Target: The objective of this module is to provide linkages between hydro-geophysical
implications of climate change in Bangladesh and their effects on disadvantaged as well as
marginalized groups such as women, minority and special vulnerable groups. The critical
issue covered in this module is to check how women and other disadvantaged groups are
differentially vulnerable and how such sensitivity may be built into national adaptation
approaches.
Following this session (Session-08), the participants will be able to learn about the following
aspects:
 Gender concerns in mainstream development
 How women are differentially vulnerable?
 Towards gender-sensitive responses
 Implications on minority groups
Time frame: Total session duration will be a maximum of 75 minutes hours
Format: Lecture: 30-40 minutes; followed by interactive discussion: 30-35 minutes
Method of learning and Materials to be used: Lecture module, hand outs, reference
materials, graphics/pictures, discussions, power point presentation, Q&A
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8.1

INTRODUCTION: GENDER CONCERNS IN MAINSTREAM DEVELOPMENT

An increasing number of evidences in recent years have clearly established the fact that
anthropogenic climate change is a reality (IPCC, 2007a). According to latest findings of the
International Panel on Climate Change (IPCC) and other concerned organizations/agencies,
developing countries are expected to suffer the most from the negative impacts of climate
change (IPCC, 2007b; DFID, 2004a,b; UNF-Sigma Xi, 2007). This is because climate
sensitive sectors such as agriculture and fisheries are particularly important in economic
terms and because these countries have limited human, institutional, and financial capacity to
anticipate and respond to the direct and indirect effects of climate change. Many sectors
providing basic livelihood services to the poor are not able to cope even with today‟s climate
variability and stresses (Sperling, 2003). This is particularly true for Bangladesh (Ahmed,
2000). The frequent occurrence of extreme weather events such as the floods and tropical
cyclones in Bangladesh can set back development in the country for decades (Ahmad and
Ahmed, 2000; Mirza, 2003).
To many across the globe, Bangladesh is known as one of the most vulnerable countries
under climate change. A number of major studies in the past investigated the causes of
vulnerability of Bangladesh due to Climate Change (Huq et al., 1998; Warrick and Ahmad,
1996; ADB, 1994). In general, warming would increase both the summer as well as winter
mean temperature, while there would be an increase in monsoon rainfall with a likelihood of
withdrawal of dry season rainfall over the country (Ahmed and Alam, 1998; Agarwala et al.,
2003). The water resources sector of the country would most likely be affected significantly
due to anticipated changes (Ahmed, 2005). Most of the adverse effects of climate change will
be in the form of extreme weather events, while water-related hazards such as flood, drought,
salinity ingress, bank erosion, and tidal bore are likely to exacerbated, leading to large scale
damages to crop, employment, livelihoods, and national economy (Huq et al., 1996;
Asaduzzaman et al., 1997; Choudhury et al., 2005). Vulnerability and adaptation to the
adverse impacts of climate change are the most crucial concerns for Bangladesh.
Initial attempts to link gender and climate change may seem rather far-fetched. There have
been only a few publications to establish this linkage. Most of the approaches towards
tackling the threats of climate change focus on scientific and technological aspects of the
problem, ignoring the social issues (Masika, 2002). In at-risk resource-dependent
communities, men and women have distinct roles and responsibilities, which give rise to
differences in vulnerability and ability to cope with climate change. Both the Kyoto Protocol
and the UN Framework Convention on Climate Change ignored to even mention gender
concerns.
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Gender, or the distinct social roles assigned to men and women, is a critical part of all
development initiatives. A gender analysis is not a special focus on women, but rather, an
understanding on how discrimination against women and gender roles interact to shape men
and women‟s enjoyment of human dignity, rights, as well as quality of living. In the context
of climate change, a „gender analysis‟ promotes an understanding of the ways that men and

women are differently impacted by climate-related hazards and by adopting adaptation and
mitigation strategies (Masika, 2002).
Gender disaggregated research is required in order to shed more light on levels of
vulnerability and coping mechanisms of different social groups. The findings should feed into
the climate negotiating process to enable decision makers to have a better understanding of
how different segments of people are affected and what capacity and support is needed.
Given this premise and the paucity of information on women‟s particular vulnerability to
climate change, it is only rationale to carry out a gender analysis of climate change for
Bangladesh. In responding to the needs the Climate Change Cell (CCC), working under the
ministry of Environment and Forest (MOEF) and the Department of Environment (DOE), has
come forward to facilitate a research on this important issue. BASTOB and Centre for Global
Change (CGC) have jointly conducted the study.
The overarching goal of the research is to build an information source on specific aspects of
vulnerability of women to climate change and to analyze how these specific vulnerability
contexts can be addressed with planned adaptation measures, given the sustainable
development framework of the country. The study also covered, though to a much lesser
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extent, various other disadvantaged groups such as ethnic minority groups, physically and/or
mentally challenged groups, etc.
Initially an attempt is made to collate relevant information from available literature. 12 study
sites from all over Bangladesh were carefully chosen to meet the criteria of representing
diverse geo-physical realities and their interactions with the climate system anticipated for the
future. Participatory Vulnerability Analysis technique, facilitated by tools such as Focus
Group Discussions and Key Informants‟ interview (KII), has been used for the study.
Through this technique an attempt is made to analyze vulnerability in the eyes of the
vulnerable people. Two regional sharing workshops (at Jessore and Cox‟s Bazar) are held in
order to share the findings with local stakeholders and to have their feedbacks.
In both developed and developing countries women are primary caregivers, combining the
care for the children and elderly with their domestic and income earning activities. These
additional responsibilities place additional burdens on women impacting their ability to work
outside the home and to deal with the effects generated by environmental changes. In a
traditional society like Bangladesh women are even more vulnerable to the impacts of climate
variability and change because they are often not allowed to participate in the public sphere,
and are therefore less likely to receive critical information for emergency preparedness. They
are also less mobile due to strict gender codes of social behavior, and have lesser chances to
escape from affected areas. Most climate change issues, policies and programs are not gender
neutral. In view of the above, several areas deserve attention, specifically: gender specific
resource-use patterns; gender-specific effects of climate change; gender related pattern of
vulnerability; women‟s capacity to cope with climate change; gender and decision-making on
climate change; and gender aspects of adaptation and mitigation.
8.2

WHY AND HOW WOMEN ARE DIFFERENTLY VULNERABLE?

The hydro-geophysical situation specific vulnerability contexts for the women, as reported by
the vulnerable themselves in field discussions, are summarized below.
Cyclonic storm surge is a natural hazard in
coastal Bangladesh for which strong warning
system has already been in place. Women in
the coastal areas are aware of the issuance of
warnings but the design and the insecure
environment of the cyclone shelters in
Bangladesh is not found gender-friendly. The
capacity of these shelters is found to be
inadequate and gradually decreasing with
increasing population. The inadequacy of
shelter capacity is translated into self-denial to
save lives for those who decide against taking
shelter, it also has caused occasional abortion
and/or miscarriages while advanced stage
would be mother is cramped into a crowded
shelter. Women report that there are cases of
sexual harassment on the way to shelters. The
very design of the shelter does not often
provide minimum gender-friendly sanitation
facility. During post cyclone period, intra101

household food insecurity and sanitation become the major concerns for the women. Water
logging disrupts land based productive system, which in turn aggravates women‟s
malnutrition in affected areas due largely to gender-biased intra-household food distribution.
Water logging compels women to stay in marooned conditions for several months a year.
Prolonged exposure to filthy water cause severe skin diseases and gynecological problems to
women. Collection of fuel and potable water become extremely hazardous. However, because
of patriarchal nature of gender-specific roles as care givers, women cannot avoid being
exposed to hazardous living conditions. Women can not send their children to schools during
prolonged water logging. Males often leave their families back home in search of
employment, leaving the responsibility to „take care‟ of the family members on the shoulder
of women, thereby adding to their vulnerability. Female headed households are common in
water logging affected areas. In absence of land based productive system and incidence of
acute poverty, women often are forced to go for anti-social works just to feed their child and
their family as a desperate effort.
Under the present climate change variability, salinity ingress becomes a major hydrogeophysical as well as social problem in the south western region of Bangladesh. During the
dry season, salinity is more intense and lack of suitable drinking water becomes an acute
problem for affected communities. Women and adolescent girls are usually required to fetch
drinking water from distant sources, even 5-6 kilometers each day in some southern areas.
Young girls often sacrifice their academic activities in a bid to fetch non-saline water. Even
during their pregnancy women are forced to fetch water irrespective of the distance between
the source and their dwellings. Women and girls suffer from various gynecological problems
in the long run for taking over extra hurdle of work in their daily life and by using saline
water during menstruation. Premature birth, abortion and still birth (blue-baby syndrome) are
reported in alarmingly high numbers in these areas. Women in these areas plant few select
species those are grown well in saline condition. Due to proximity of gher fisheries, women
raise ducks.
As a floodplain, part of the country becomes inundated in every peak monsoon. For the same
hydro-geophysical hazard, however, women face flood differently than males. Among those
affected by flood and related problems, women and children are usually the most helpless and
disadvantaged (Nasreen, 1995). Flood related deaths are often caused by drowning and snake
bites, which, tend to occur in increasing numbers for children, following by adult women.
Destitute women, without any employment, and compelled to migrate elsewhere, face the
most acute conditions of physical and social insecurity. Poor women find it extremely
difficult to ensure food and drinking water security when they struggle to live in flooded
condition. In deeply flooded areas young girls are reportedly scrounging for edible reeds and
roots, while women of all ages travel long distances by boat or raft to fetch drinking water. In
most cases, water sources become contaminated with pathogens. Moreover, due to lack of
fuel water can not be boiled to make pathogen free, which in turn triggers wide-scale spread
of water borne diseases.
During flood women‟s privacy seems to be completely challenged. Sanitation becomes worse
especially in case of pregnant women. In absence of freshwater, adolescent girls cannot
maintain hygienic reproductive health care and often report perinea rashes and urinary tract
infections. Moving on the embankments or road side high lands often put the adult and young
women in constant dangers of sexual harassment and assault. Women headed household in
flood affected areas are increasing in numbers as the male counter parts leave the flooded
area to a higher land for employment opportunities, and often they never come back to the
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family. In case of flash floods, food insecurity and sanitation are considered to be major
issues for the affected women.
Urban flood coupled with drainage congestion has been emerging as one of the major
concerns these days. The slum dwellers are the worst victims of urban drainage congestion.
Collecting safe drinking water appears as the biggest challenge for women as they are the
responsible actors for this. Slum dwelling women make their living mostly by finding self
employment as temporary housemaids (Thika Jhee). If the shanty dwelling is inundated, it
becomes difficult to join in daily activities in employers‟ household while trying to safeguard
her belongings. Creating an alternate temporary safe haven for the kids also becomes a
necessity. Delay or absence in the job often is translated into loss of employment, with
counterproductive results on food security. Many slum dwelling women are self employed as
food producers and /or food vendors, especially targeting rickshaw pullers as their customers.
They face enormous hardship during periods of torrential rainfall followed by temporary
water logging, when their prime customers do not ply on city roads.
River bank erosion, charland erosion, and coastal bank erosion are quite common in
Bangladesh. Erosion leaves nothing for the affected people. In erosion prone areas, women
are concerned regarding loss of homesteads, loss of housing for months and years, physical
insecurity, loss of self as well as family esteem, lack of production opportunities, and lack of
food security in the aftermath of the event. Since men tend to leave the area in search of
employment, the onus of household well being falls on to rather weak shoulders of women.
Often males never come back, causing enormously extra burden and vulnerability to the
women with little kids. It is the women in the family who can not leave her family unfed and
unguarded. In the dire poverty situation, trafficking is very common. Out migration is the
only coping in erosion, if this desperation is titled as „coping‟.
Bangladesh regularly faces agricultural drought. The entire western part of the country is
drought prone, though the problem is acute in central-western and north-western regions. In
the drought prone areas the major concerns of local women include food insecurity, problem
in collecting drinking water, and outbreaks of diseases. However, none of these problems
appears to be as acute as in case of water logged and saline affected areas. Women‟s lives are
adversely affected due to difficulties towards maintaining homestead vegetable garden and
managing water and fodder for the livestock. Although drought is well managed by means of
groundwater irrigation, women have little or no option to cope with drought-induced adverse
conditions around them. The most observed survival mechanism against drought-induced
food insecurity is to sell whatever assets that women own, such as jewelry, poultry, livestock,
etc. Sometimes women take part in pre-harvest and post-harvest activities as day labours, in
addition to taking full responsibility of households activities, in a bid to increase monetary
flow. They also try to grow various types of vegetables in their courtyard which are
moderately drought tolerant.
Food insecurity, hurdle to collect safe drinking water, sanitation problem as well as health
hazards, mental and physical trauma during and post disaster period, etc. are the cross cutting
problems in almost all the hydro-geophysical contexts covered under this study. Bangladeshi
people have been familiar with climate induced hazards since ages. As a result they have
developed various coping practices against such hazards. Since agriculture has a profound
impact on the economy of the country, farmers always practice their self innovative coping
mechanism for survival. Millennia old traditional knowledge plays a significant role towards
modifying and adjusting coping practices. As women are differently vulnerable than men
under climate variability, they also have developed their own „survival coping‟ mechanisms.
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Many of their practices are needs-based, appear to be so obvious. However, these apparently
„obvious‟ practices have all passed the true test of time and have contributed immensely to
reduce their immediate vulnerabilities against vagaries of nature. Women possess a strong
body of traditional knowledge, which is used in disaster mitigation and coping. Proper
acknowledgement of the contribution of women, provision of protection and financial support
should be made available to them sustain and develop this knowledge base. Women-friendly
technologies should be properly adapted where suited.
Apart from gender analysis of climate change, the study has explored the vulnerability
context, coping strategies and adaptation needs of hard core poor, persons with special needs,
some minority and ethnic communities in selected areas. It is generally found that the
absence of ownership on prime resources such as land and lack of access either to common
properties or to governance processes increase vulnerability of these disadvantaged groups in
any given hydro-geophysical context. The changed hydro-geophysical contexts under climate
change will push them in distress by further alienating from governance processes and/or
resource endowment. An all out effort to dent poverty is a must in a bid to reduce
vulnerability of these disadvantaged people.
In the nexus between poverty and climate change, sustenance of decent living under
invigorated extreme weather events must be severely questioned, especially in countries such
as Bangladesh where pervasive poverty is prevailing. Frequently occurring natural hazards
and occasional disasters are perceived to be the major causes of the perpetuation of poverty in
Bangladesh. Despite utmost efforts to bring the net fraction of population below poverty line
by achieving MDGs and so on, there is a strong likelihood that the overall poverty level will
remain at the same level, if not deteriorate further, due to adverse impacts of climate change
on poor and marginally better off people.
8.3

TOWARDS GENDER SENSITIVE RESPONSES

Women‟s vulnerability is context specific. Women as a group is heterogeneous. Therefore,
all the women in the same community, exposed to the same hazard, are not equally
vulnerable. The overall vulnerability of marginal people (such as poor, physically/mentally
challenged, ethnic minority etc.) in any given hazardous geophysical context is high.
However, among any such group of marginal people, vulnerability of women is of the highest
order in Bangladesh.
Women try to „cope‟ with the altered hydro-geophysical condition the most. Their utmost
attempt to survive through the bad times takes a lot of personal sacrifice and compassion as
well as accepting psycho-physical burden. However, the anticipated intensity of changes in
geophysiocal contexts under climate change appears to be so overwhelming in the backdrop
of women‟s current vulnerability context that mere „coping‟ will not be sufficient even to
ensure survival coping.
Women‟s coping efforts are severely challenged by gender relationships and handicapped by
power structure both within the household as well as within the community. Despite having
provisions for inclusion of women representatives in (local) governance processes, gender
relationship having a bias towards males does not allow women to meaningfully participate
in any decision making fora, while lapses in good governance practices alienate women‟s
voices further, leaving virtually no room to meaningfully contribute towards the reduction of
their vulnerability.
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The patriarchal elements of vulnerability of women will further eliminate women‟s
opportunity to overcome their vulnerability.
Women, entrapped in water world due to prolonged water logging appears to be the most
vulnerable group compared to other vulnerability contexts of women in various known
geophysical set ups. Salinity affected women are also extremely vulnerable.
Women‟s resilience building demands women‟s empowerment in all aspects of life: physical
and mental, social, economical, political, and cultural. The State must assume responsibility
to remove common and known barriers towards empowering women.
Special attention is also required to ensure that similar barriers for other disadvantaged
groups are removed with needs-based targeted programmes and practices.
Though it appears obvious that simple coping would not help women much to reduce their
vulnerability, raising awareness regarding the anticipated elements of risks and early warning
could facilitate them to strengthen their approaches to coping. However, such programmes
must be tailor-made to cater the needs of the target audience – the women and the
disadvantaged.
The role of social safety net (SSN) towards helping communities in any geophysical contexts
of vulnerability is becoming increasingly important. Efforts must be made to enhance
allocation to maintain a healthy social safety net. However, new modalities will have to be
sought and developed so that vulnerable women can directly receive the benefits from SSN
practices. The current barriers in relation to rather illusionary access to SSN for women,
especially for women headed households, should be eliminated with proper planning and
implementation of programmes.
To complement State-run programmes, the donor and NGO communities must devise
matching plan and programmes, taking special care to the above-mentioned issues. To
facilitate inter-agency coordination and monitoring, a gender caucus may be developed and
nurtured.
In cyclone prone areas, adequate number of new cyclone shelters need to be built on the basis
of population density. Despite the recognition that the existing cyclone shelters have saved
millions of lives already, new structures should be built on modified design having provisions
for women: at least one separate toilet designated for women, preferably a separate floor for
women, at least one room designated for pregnant and elderly women, a ramp to
accommodate the needs of physically challenged and women with advanced stage of
pregnancy, etc.
The hydro-morphological causes of water logging must be addressed with adequate
participatory planning and financing. Maintaining a sustainable drainage system is a must in
order to address the issue of water logging. Emergency floating medical service is of utmost
need in the waterlogged areas. Separate community latrines for women can be built,
connected through a raised road network, and maintained under the supervision of female
members of local government institutions. Roads connecting to schools must be raised. In
absence of a land based production system, alternative sustainable livelihoods must be sought
for.
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Carefully planned efforts must be made to push saline front towards the estuary – a long-term
solution is provided in National Water Management Plan, which requires immediate attention
and financing. Meanwhile, sustainable solutions to address salinity in drinking water must be
sought and implemented. The State must facilitate to increase coverage of safe and non-saline
water supply in the saline affected areas. The relevant national institutions must pay attention
towards surveillance and monitoring of salinity and of women‟s health. Public health care
system needs to be strengthened in saline affected areas.
Since extent and duration of floods will only increase under climate change, a good coverage
of multipurpose flood shelters in flood vulnerable areas needs to be established. Each of these
structures must cater to the particular needs of women, as in the case of cyclone shelters.
Instead of curative measures towards fighting against water borne diseases including
diarrhea, efforts must be made to popularize alternative „preventive measures‟ to reduce the
health cost of women and children – the major victims of such diseases.
Credit flow needs to be strengthened in drought prone regions to facilitate supplementary
irrigation. Safety net program for poor women and children needs to be strengthened.
8.4 IMPLICATIONS FOR MINORITY GROUPS
In Bangladesh, there are ethnic minority groups, living mostly in the hilly regions with a few
exceptions of Santlas living in greater Barind regions, Mundas living in coastal areas and
Rakhains living in Patuakhali District. Both the hilly and floodplain minority groups are
generally represented a small population compared to majority Bengalis. However, they are
richly endowed with extremely interesting and diversified language, culture and
anthropogenic characteristics. Moreover, these minority groups generally live in ecologically
fragile landscapes with limited means and hence they are generally poor. Any climate driven
hazard therefore increases their vulnerability.
Jaladash is a community where fishing both in sea and rivers is the only occupation they are
involved in. They are secluded from the mainstream of the society. With the only exception
of going into fishing grounds, their access to natural resources and social facilities are
restricted by social taboos and practices.
They live in a congested, highly populated place, often next to the seashore. In the dry season
when the sea is comparatively calm and cyclone does not seem to occur, the male members
of Jaladash families go to sea for fishing. They get advance from their boat owners, give it to
their families and go to sea for about 5 to 6 months. During that period, not a single adult
male member is available in the community unless someone is physically incapable of taking
the trouble. In the absence of male members in the community, the women and children of
Jaladash families often face economic hardship and social harassments. It is reported to the
study team that there had been instances of physical harassments to the women. Outsiders
know about the absence of the male members in the neighborhood and often tend to take
advantage of the situation.
Jaladash community represents the most oppressed and extremely poor section of the society.
Not a single brick-made house is found during the visit of the Study Team. Due to their sheer
proximity to the sea, they often face cyclone storm surge. Although their traditional
knowledge help them sense an imminent cyclonic event, the formal cyclone warning hardly
reach them. When they tend to take refuge in nearby shelters along with other „mainstream‟
people, they face misbehaviour and maltreatment. It is reported that in some instances they
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are forced to stay in a toilet of a nearby cyclone shelter since other people were reluctant to
stay with them
The Jaladash community often find no traces of their shanty dwellings following a high
intensity cyclonic event. If their male counterparts can safely negotiate to the shore, they do
not receive any help from formal „rehabilitation services‟. The women collectively help each
other, often in the absence of the male members of the community, to rebuild their shanty
houses – only to be destroyed again in the next cyclone. The extreme living condition of the
Jaladash women is never heard or discussed!
Rakkhain community is another minority group who possesses distinct social and cultural
values. The women in Rakkhain community are gifted craftsman, as they weave beautifully
coloured clothes by using looms. Like many other minority groups, these women are poor
and struggling to eke out a living. However, the remarkable feature is that they do not feel
like exposing their particular vulnerability to climate related events.
They can read Bangla and follow closely the issuance of cyclone warnings. Unfortunately,
they are reluctant to go to nearby cyclone shelters due to the fact that they are maltreated by
Bengali people. Their presence in the shelter is regarded as „unholy‟ by the mainstream
people and they do not get equal treatment there. Coexistence with Bengali people often does
not give them a sense of comfort.
In a bid to avoid from certain drowning, Rakkhain men climb up the hills, thereby leaving the
family behind. It is the women who stay back in their dilapidated houses, stay close and pray
until the storm surge is over. They take care of the elderly people and the kids, bear the risk
of drowning and prepare food for their male counterparts who have gone in the wilderness to
safeguard their lives. Even after all that when a Rakkhain woman says “... we just do our
duties”, it really sounds surreal.
Garo is also a minority community, who are habituated to live in hilly environment. Garo
women are extremely hard working. They never leave their toddlers unattended; rather tie her
with her back, no matter how extraordinary physical labour she has to put on. Garo women
find flash flood and flood are the two topmost priority issues in relation to climate induced
vulnerability.
They are fearful for the simple fact that quickly on-setting flash floods often tend to drown
livestock and human beings if they are on the natural ways of rushing waters. Unlike other
people Garo women are not differently vulnerable than their male counterparts, since males
are willing to share the responsibility burden in their society. However, during the
reconstruction processes, Garo women need to work equally hard, if not more, and that too
after ensuring well being of the kids and the elderly people. In that respect, Garo women also
have to accept an extra burden in view of facing flash flood.
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MODULE-9
Topic: MITIGATION
Target: Although mitigation (or emission reduction) hasn‟t been regarded as a major concern
for the country to pursue at local levels, however a discussion on climate change will be
incomplete without appreciating the most important solution to the problem.
The module on mitigation deals with the core concept of avoiding the unmanageable, which
entails management of risk at international levels through emission reduction. The module
links with Modules 1 and module 2, provides a rationale why mitigation is of extreme
importance for humanity, why it has to be pursued immediately through an international
agreement and the role of technologies in mitigation efforts across the globe.
Following this session (Session-09), the participants will be able to learn about the following
aspects:
 Climate Risk management: Responding to Climate Change
 Why mitigation?
 Potential sectors
 International negotiation & climate justice
 Technology Transfer
Time frame: Total session duration will be a maximum of 60 minutes
Format: Lecture: 35~40 minutes; followed by discussion: 15~20 minutes
•

Discussion on GENDER ENTRY POINTS (20 minutes)

Method of learning and Materials to be used: Lecture module, hand outs, reference
materials, graphics, power point presentation, Q&A, discussions
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9.1

INTRODUCTION: AVOIDING THE UNMANAGEABLE

Mitigating climate change and its impacts lies at the heart of the Convention‟s objective.
Stabilizing GHG concentrations in the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system, which is the ultimate objective of the
Convention, can be achieved in two ways. The first is by limiting or, as appropriate, reducing
anthropogenic GHG emissions by sources and the second by preserving or, as appropriate,
enhancing sinks and reservoirs of GHGs.
For the purposes of the Convention, Article 1 defines a source as “any process or activity
which releases a greenhouse gas, an aerosol or a precursor of a greenhouse gas into the
atmosphere”; a sink as “any process, activity or mechanism which removes a greenhouse gas,
an aerosol or a precursor of a greenhouse gas from the atmosphere” and a reservoir as “a
component or components of the climate system where a greenhouse gas or a precursor of a
greenhouse gas is stored”. Climate system is defined as the totality of the atmosphere,
geosphere, hydrosphere and biosphere and their interactions, thus including not only the
atmosphere, but also earth, water, and living organisms.
9.2

MEASURES TO MITIGATE CLIMATE CHANGE: ALL PARTIES

9.2.1 General policy aspects of mitigation
Article 3.3 stipulates that Parties should take precautionary measures to anticipate, prevent or
minimize the causes of climate change and mitigate its adverse effects. In order to ensure
global benefits at the least possible cost, such policies and measures should take into account
different socio-economic contexts, be comprehensive, cover all relevant sources, sinks and
reservoirs of GHGs and adaptation and comprise all economic sectors. In addition, they may
be carried out cooperatively by interested Parties. The Convention addresses the full range of
GHGs with the exception of those which are already controlled by the Montreal Protocol on
Substances that Deplete the Ozone Layer.
General commitments of Parties to mitigate climate change are included in Article 4.1 (for all
Parties) and more specific commitments are in Article 4.2 (for Annex I Parties). The
Convention draws attention to the different needs and capacities of Parties in the
implementation of the commitments contained in Article 4.1. The article is premised on the
need to take into account Parties‟ “common but differentiated responsibilities and their
specific national and regional development priorities, objectives and circumstances”. Article
4.2(a) also calls for differentiation among the Annex I Parties, stating that account should be
taken of “the differences in these Parties‟ starting points and approaches, economic structures
and resource bases, the need to maintain strong and sustainable economic growth, available
technologies and other individual circumstances”.
Article 4.1(b) calls on all Parties to “formulate, implement, publish and regularly update
national and, where appropriate, regional programmes containing measures to mitigate
climate change by addressing anthropogenic emissions by sources and removals by sinks of
all greenhouse gases not controlled by the Montreal Protocol”.
On sinks and reservoirs, Article 4.1(d) calls on Parties to “promote sustainable management,
and promote and cooperate in the conservation and enhancement, as appropriate, of sinks and
reservoirs of all greenhouse gases not controlled by the Montreal Protocol, including
biomass, forests and oceans as well as other terrestrial, coastal and marine ecosystems”.
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Article 4.1(f) requires Parties to “take climate change considerations into account, to the
extent feasible, in their relevant social, economic and environmental policies and actions”. It
also calls on Parties to “employ appropriate methods, for example impact assessments,
formulated and determined nationally”, with a view to minimizing adverse effects that
projects or measures undertaken in the context of mitigation could have “on the economy, on
public health or on the quality of the environment”.
Article 4.1(h) requires Parties to promote and cooperate in the full, open and prompt
exchange of relevant scientific, technological, technical, socio-economic and legal
information related to the climate system and climate change, and to the economic and social
consequences of various response strategies.
Article 4.7 requires that to the extent to which developing country Parties will effectively
implement their commitments under the Convention will depend on the effective
implementation by developed country Parties of their commitments under the Convention
related to financial resources and transfer of technology and will take fully into account that
economic and social development and poverty eradication are the first and overriding
priorities of the developing country Parties.
9.2.2 Scientific, technical and socio-economic aspects of mitigation
Scientific, technical and socio-economic aspects of mitigating climate change are now
discussed as a separate item on the SBSTA‟s agenda. During the consideration of the Third
Assessment Report (TAR) of the IPCC by SBSTA 16 (June 2002), mitigation was one of
three areas identified for regular consideration. Up to SBSTA 19 (December 2003), it was
treated together with “Scientific, technical and socio-economic aspects of impacts of, and
vulnerability and adaptation to, climate change”, as a sub-item of the consideration of the
TAR. At that session, the SBSTA completed its consideration of the TAR. SBSTA 20 (June
2004) started to consider mitigation and adaptation as two separate new agenda items21. The
work on these issues was also endorsed by COP 9 in 2003, which asked the SBSTA to report
on it to COP 11, and to focus on exchanging information among Parties on practical ways of
helping implement the Convention (decision 10/CP.9).
SBSTA 19 noted that relevant themes for consideration under the two new agenda items
included: sustainable development, opportunities and solutions, and vulnerability and risk,
and mandated workshops on each item during SBSTA 20. SBSTA 20 identified two topics
for further consideration under mitigation:


Technology innovation, deployment and diffusion, including identification and removal
of barriers; and



Practical opportunities and solutions that contribute to sustainable development.
SBSTA 21, SBSTA 22 and SBSTA 23 continued to consider these topics. SBSTA 23

21

Views submitted by Parties on these two areas can be found in FCCC/SBSTA/2003/MISC.2
<http://unfccc.int/resource/docs/2003/sbsta/misc02.pdf> (synthesized in FCCC/SBSTA/2003/2
<http://unfccc.int/resource/docs/2003/sbsta/misc02.pdf>), FCCC/SBSTA/2003/MISC.2.Add.1
<http://unfccc.int/resource/docs/2003/sbsta/misc02a01.pdf>, FCCC/SBSTA/2004/MISC.6
<http://unfccc.int/resource/docs/2004/sbsta/misc06.pdf>and FCCC/SBSTA/2004/MISC.6/Add.1
<http://unfccc.int/resource/docs/2004/sbsta/misc06a01.pdf>.
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asked the secretariat to organize workshops at its next sessions, on the following
themes:


Agriculture, forestry and rural development (in-session, SBSTA 24 (May 2006)); urban
planning and development, including transportation (in-session, SBSTA 25 (November
2006));



Energy efficiency, including industry, and residential and commercial endues (presession, SBSTA 26 (May 2007));



Power generation, including clean fossil fuels and renewable energy (presession,
SBSTA 26);



Non-CO2 emissions, including methane recovery and use (in-session, SBSTA 27
(December 2007)).



Aspects considered at each workshop included:



Available and emerging technologies, including small-scale ones, and the associated
potential to reduce emissions; opportunities and best practices to promote, and to
overcome barriers to, innovation, deployment, transfer and diffusion of these
technologies, including through innovative financing;



International cooperative efforts to promote innovation, deployment,
diffusion of technology, and opportunities to enhance such cooperation;



Socio-economic aspects of mitigation, such as costs and benefits, cobenefits, spillover
effects and “win–win” practices that contribute to sustainable development;



Cross-cutting aspects and methods and tools for assessing mitigation opportunities.

transfer and

Based on the outcomes of the workshops and views submitted by Parties, the SBSTA took
stock of its work on this issue at its twenty-seventh session and report to COP 13.
Presentations and other information presented at the workshops organized until now can be
found
on
the
UNFCCC
web
site
<http://unfccc.int/methods_and_science/mitigations/items/2681.php>.
Relevant COP decision:
Decision 10/CP.9: Scientific, technical and socio-economic aspects of impacts of, and
vulnerability and adaptation to, climate change, and of mitigation

9.2.3 Measures to mitigate climate change: Annex I Parties
9.2.3.1 Mitigation and related communication commitments
Specific commitments by Annex I Parties to mitigate climate change are laid down in Article
4.2. According to Article 4.2(a), each Annex I Party “shall adopt national policies and take
corresponding measures on the mitigation of climate change, by limiting its anthropogenic
emissions of greenhouse gases and protecting and enhancing its greenhouse gas sinks and
reservoirs”. The article further states that “the return by the end of the present decade [i.e. the
1990s] to earlier levels” of anthropogenic GHG emissions would contribute to modifying
longer-term trends in these emissions consistent with the objective of the Convention, an
undertaking in which Annex I Parties are called upon to take the lead.
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In addition, Article 4.2(b) stipulates that Annex I Parties “shall communicate detailed
information” on their policies and measures that aim to return their GHG emissions
individually or jointly to their 1990 levels. Taken together, these provisions have been
interpreted to add up to the non-legally binding aim of returning GHG emissions of Annex I
Parties to their 1990 levels by the year 2000.
The information mentioned in Article 4.2(b) is to be communicated by the Party “within six
months of the entry into force of the Convention” and “periodically thereafter” in the context
of the national communications further defined by Article 12. Communications have also to
provide estimates of the effects which the policies and measures will have on anthropogenic
GHG emissions by sources and removals by sinks. These communications are to be
submitted “during the period referred to in Article 4, paragraph 2(a)” i.e. by the end of the
1990s. Subsequent guidance by the COP has provided for Parties submitting estimates for
later years too. The secretariat, in its last compilation and synthesis report of Annex I Parties‟
third national communications22, noted that Parties had reported policies and measures which
covered all the important sources of emissions much more comprehensively than previously.
There was a clear indication of a shift towards implementing new climate-specific policies
and measures, such as emissions trading, carbon taxes and green certificate trading. The
greatest number of policies and measures reported were in the energy sector.
As noted in this report, the total aggregated GHG emissions of all reporting Annex I Parties
had “decreased by about 3 per cent from 1990 to 2000”. Thus Annex I Parties have jointly
attained the aim of Article 4.2 of the Convention – to return their 2000 emissions to 1990
levels. Furthermore, in a subsequent publication23, the sizeable emission reduction of
developed countries, taken as a group, was confirmed. Compared to 1990 levels overall GHG
emissions of these countries were down by 5.9 per cent in 2003. However, the extent to
which Annex II Parties succeeded in reversing an increasing trend in GHG emissions varied
widely24. According to Article 4.2(g), any Party not included in Annex I may at any time
notify the Secretary-General of the United Nations, as the Depositary of the Convention, that
it intends to be bound by Article 4.2(a) and 4.2(b). Such notifications have been made by
Croatia, the Czech Republic, Kazakhstan, Liechtenstein, Monaco, and Slovakia. With the
exception of Kazakhstan, however, the notifications have lost their significance because the
other countries have been included in Annex I.
Article 4.2(d) states that the COP is to review the adequacy of Article 4.2(a) and (b) at its first
session, as well as at further
sessions. For more detail on
this provision and its
implementation.
Article 4.6 calls on the
COP to allow the countries
with
economies
in
transition
(EITs;
see
chapter 3) “a certain degree
of
flexibility”
in
22

FCCC/SBI/2003/7 <http://unfccc.int/resource/docs/2003/sbi/07.pdf>.
Key GHG data, Greenhouse gas emissions data for 1990-2003 submitted to the United Nations Framework
ConventiononClimateChange,November2005, <http://unfccc.int/resource/docs/publications/key_ghg.pdf>.
24
FCCC/SBI/2003/7/Add.1,paragraph189 http://unfccc.int/resource/docs/2003/sbi/07a01.pdf>.
23
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implementing their commitments under Article 4.2. This includes the historical level of GHG
emissions chosen as a reference. The provision is intended to take account of the economic
and political upheavals experienced by these countries in the late 1980s and early 1990s
which led, among other effects, to unusual decreases in GHG emissions.
Several EITs made use of the option for flexibility on the base year. Bulgaria and Hungary
made declarations regarding Article 4.6 when they ratified the Convention, with Bulgaria
choosing 1988 as base year and Hungary applying the average of the 1985–1987 period. In
addition, COP 2 approved modified base years for two other countries, Poland (1988) and
Romania (1989)25.
In 1998, COP 4 approved 1986 as base year for Slovenia26. In 2005, at the request of Croatia,
COP 11 asked the SBI to consider the level of GHG emissions for the base year of Croatia
and the exact nature of the flexibility allowed to that Party27. All other Annex I Parties use
1990 as base year.
9.2.3.2 Activities implemented jointly in the pilot phase (AIJ)
Referring to the principle of cost-effectiveness, Article 3.3 of the Convention states that effort
to address climate change may be carried out cooperatively by interested Parties. Article
4.2(a) explains that Annex I Parties may implement mitigation policies and measures “jointly
with other Parties and may assist other Parties in contributing to the achievement of the
objective of the Convention” and, in particular, the objective of Article 4.2(a) to modify
longer-term emission trends. Furthermore, Article 4.2(d) provides that the COP, at its first
session, shall “take decisions regarding criteria for joint implementation”.
At its first session in 1995, the COP launched a “pilot phase” of AIJ (decision 5/CP.1). In this
phase, Parties may, on a voluntary basis, implement projects that reduce GHG emissions, or
enhance removals of GHGs through sinks, in the territories of other Parties. The reductions in
emissions of these projects must exceed those which would have occurred otherwise.
However, no credits (or emissions reduction units; see Box 11.2) may accrue to any Party for
such reductions or removals. During the pilot phase AIJ may take place “among Annex I
Parties and, on a voluntary basis, with non-Annex I Parties that so request it”. The aim is to
gain experience through learning by doing, for example in establishing baselines and
estimating the environmental benefits of a project.
Decision 5/CP.1 also makes clear that AIJ between Annex I Parties and non-Annex I Parties
will not be considered as fulfilling current commitments of Annex I Parties under Article
4.2(b) (on limiting emissions), but could contribute to achieving the objective of the
Convention and to fulfilling commitments of Annex II Parties under Article 4.5 (on
technology transfer). Furthermore, AIJ “are supplemental, and should only be treated as a
subsidiary means of achieving the objective of the Convention”. They do not modify the
commitments of each Party. The financing of AIJ has to be additional to the financial
obligations of Annex II Parties under the Convention (related to the financial mechanism), as
well as to current official development assistance (ODA) flows.

25

Decision 9/CP.2.
Decision 11/CP.4
27
Decision 10/CP.11
26
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At its first session in 1995, the COP launched a “pilot phase” of AIJ (decision 5/CP.1). In this
phase, Parties may, on a voluntary basis, implement projects that reduce GHG emissions, or
enhance removals of GHGs through sinks, in the territories of other Parties. The reductions in
emissions of these projects must exceed those which would have occurred otherwise.
However, no credits (or emissions reduction units; see Box 11.2) may accrue to any Party for
such reductions or removals. During the pilot phase AIJ may take place “among Annex I
Parties and, on a voluntary basis, with non-Annex I Parties that so request it”. The aim is to
gain experience through learning by doing, for example in establishing baselines and
estimating the environmental benefits of a project.
Decision 5/CP.1 also makes clear that AIJ between Annex I Parties and non-Annex I Parties
will not be considered as fulfilling current commitments of Annex I Parties under Article
4.2(b) (on limiting emissions), but could contribute to achieving the objective of the
Convention and to fulfilling commitments of Annex II Parties under Article 4.5 (on
technology transfer). Furthermore, AIJ “are supplemental, and should only be treated as a
subsidiary means of achieving the objective of the Convention”. They do not modify the
commitments of each Party. The financing of AIJ has to be additional to the financial
obligations of Annex II Parties under the Convention (related to the financial mechanism), as

well as to current official development assistance (ODA) flows. Parties are encouraged to
report on their AIJ under the pilot phase using a Uniform Reporting Format (URF). The latest
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version of the URF was adopted at COP 8 in 2002 (decision 20/CP.8), replacing the first
URF, adopted at COP 3 in 1997 (decision 10/CP.3)28.
Most Parties have identified a designated national authority to act as a primary national
contact on AIJ. The COP regularly reviews the progress of AIJ under the pilot phase drawing
on reports from Parties, and decides whether or not it should be continued. A first
“comprehensive review”, based on decision 5/CP.1, was completed at COP 5 in 1999 and led
to the decision to continue the pilot phase beyond 2000 (decision 13/CP.5). Parties agreed
that, during the continuation of the pilot phase, the issue of geographical imbalance should be
addressed, in particular the lack of projects in Africa and SIDS. Decisions to further continue
the pilot phase were adopted by COP 7 (decision 8/CP.7), COP 8 (decision 14/CP.8) and
COP 10 (decision 10/CP.10).
The latest report on AIJ (2002)29 includes more than 150 projects, engaging around one
quarter of Parties to the Convention, either as investors or as hosts. Interest in AIJ has
steadily grown, especially since the adoption of the Kyoto Protocol. There has been an almost
50 per cent increase in the number of projects since 1997 – possibly with the expectation that
these projects may eventually operate under the clean development mechanism or joint
implementation introduced under the Kyoto Protocol (see Box 11.2). Non-Annex I Parties
make up 70 per cent of host Parties and most projects are concentrated in EITs, although the
balance is gradually shifting towards developing countries. Most AIJ projects are in
renewable energy and energy efficiency, although the largest projects involve forest
conservation, reforestation or restoration. The seventh synthesis report on AIJ will be issued
in 2006.
9.2.3.3 Cooperation and coordination of policies and measures
While the Convention requires Annex I Parties to adopt national policies and measures to
mitigate climate change (Article 4.2(a)) and to report regularly on them (Article 4.2(b)), it
does not prescribe particular policies and measures that Annex I Parties should apply. This is
left to each Party to determine in accordance with its national circumstances. Article 4.2(e)(i),
however, calls on Annex I Parties to “coordinate as appropriate with other such Parties,
relevant economic and administrative instruments developed to achieve the objective of the
Convention”. Furthermore, Article 7.2(c) provides that the COP is to “facilitate, at the request
of two or more Parties, the coordination of measures adopted by them to address climate
change and its effects”. No such request has yet been made, and the coordination of measures
has not been pursued at the COP level.
COP 4 initiated a process of considering “good practices” in policies and measures. This was
also fostered by the Kyoto Protocol which, in its Article 2.1, enumerates specific policies and
measures and calls on Parties to share their experience and exchange information on them to
increase their effectiveness. As part of the Buenos Aires Plan of Action, decision 8/CP.4
asked the secretariat to prepare a report on best practices in policies and measures, based on
Annex I Party national communications and their reviews and additional information submitted
by Parties, as well as any other relevant information; and to organize a workshop to assess the
best practices in policies and measures on the basis of the conclusions of SBSTA 11.
28

This former URF is included in the session report of SBSTA 5: FCCC/SBSTA/1997/4, Annexes III (for AIJ) and IV (for
national programmes on AIJ) <http://unfccc.int/resource/docs/1997/sbsta/04.pdf>.
29
Sixth synthesis report on activities implemented jointly under the pilot phase, FCCC/SBSTA/2002/8
<http://unfccc.int/resource/docs/2002/sbsta/08.pdf>. COP 10 postponed the preparation of the seventh synthesis report from
2004 until 2006, as Parties had submitted no further information on AIJ.
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The issue was subsequently often considered under the heading of “good practices” rather
than “best practices”, as participants in the workshop had found that the concept of “good
practice” was more relevant in the international context, while “best practice” could be to a
large extent specific to a particular country30.
Within the Marrakesh Accords, decision 13/CP.7 stipulated that cooperation among Annex I
Parties to increase the individual and combined effectiveness of policies and measures should
come under the guidance of the SBSTA. This work should contribute to the improvement of
transparency, effectiveness and comparability of policies and measures.
Transparency in reporting on policies and measures in the national communications of Annex
I Parties should be enhanced through criteria and quantitative parameters, as appropriate.
Furthermore, the work should consider issues of methodology, attribution, and national
circumstances. It should also encompass sharing information on how adverse effects of
policies and measures – including on developing countries – could be minimized, taking into
account information provided by non-Annex I Parties.
Decision 13/CP.7 also asked the secretariat to make available the information on policies and
measures reported in the third national communications by Annex I Parties. The SBSTA
continued its work on
policies and measures
based
on
this
information and on
submissions
by
Parties31.
During
SBSTA 22 (May 2005),
Parties
exchanged
information and views
on the implementation
of
policies
and
measures at a roundtable discussion.
SBSTA
22
also
considered options for
using
web-based
approaches to sharing
experience32
and
decided to consider
next steps at SBSTA 24
(May 2006).
Relevant COP decisions:
Decision 8/CP.4: Preparations for the first session of the Conference of the Parties serving as the
meeting of the Parties to the Kyoto Protocol: matters related to decision 1/CP.3, paragraph 6

30

FCCC/SBSTA/2000/2, paragraph 20 <http://unfccc.int/resource/docs/2000/sbsta/02.pdf>. See also FCCC/SBSTA/2001/INF.5
for the report on a further workshop mandated by COP 6 part I <http://unfccc.int/resource/docs/2001/sbsta/ inf05.pdf>.
31
FCCC/SBSTA/2002/MISC.7 <http://unfccc.int/resource/docs/2002/sbsta/misc07.pdf> & FCCC/SBSTA/2002/ MISC.19
<http://unfccc.int/resource/docs/2002/sbsta/misc09.pdf>.
32
As a background document, see FCCC/SBSTA/2004/INF.10 <http://unfccc.int/resource/docs/2004/sbsta/inf10.pdf>.
<<
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Decision 13/CP.7: Good practices in policies and measures among Parties included in Annex I to
the Convention

9.2.3.4 Enhancement of sinks and reservoirs of GHGs
In addition to the reduction of GHG emissions at the source, the Convention refers to the
enhancement of sinks and reservoirs of GHGs (e.g. in Articles 4.1(b), (d) and 4.2(a)) as an
option for mitigating climate change. During the evolution of the Convention process, the
term “Land use, land-use change and forestry (LULUCF)” was used to refer to land-use
categories that could either increase the removals of GHGs from the atmosphere (e.g. by
planting trees or managing forests) or reduce emissions (e.g. by curbing deforestation).
LULUCF categories can be a relatively cost-effective way of combating climate change;
however, they also have their drawbacks. It may often be difficult to estimate GHG removals
and emissions from LULUCF. In addition, GHGs may be unintentionally released if a sink is
damaged or destroyed, for example through a forest fire or disease.
Annex I Parties reported in their third national communications a range of policies and
measures in the LUCF sector. These focused on afforestation, reforestation and forest
management, and forest programmes with wider policy objectives than mitigating climate
change. There was less emphasis on the role of other LUCF activities such as cropland and
grazing management, revegetation and the role of soils in carbon sequestration. Parties
reported a range of research-based policies and measures including some that have the
potential to improve understanding of carbon dynamics and others tackling fire and pest
control. The policies and measures in the LUCF sector were implemented using a range of
instruments, with regulatory, fiscal and economic instruments being the most common33.
The emergence of issues related to LULUCF has stimulated cooperation among many
organizations and institutions with forest and agriculture experience. As a result, the
UNFCCC secretariat has been collaborating with such bodies as the United Nations Forum
on Forests (UNFF), the Food and Agriculture Organization of the United Nations (FAO) and
the Collaborative Partnership on Forests (CPF).
Relevant COP decision:
Decision 14/CP.11: Tables of the common reporting format for land use, land-use change and forestry.

9.2.4 Measures to mitigate climate change: non-Annex I Parties
According to the guidelines for the preparation of national communications from non-Annex
I Parties adopted at COP 8 (decision 17/CP.8 and Annex; see chapter 18), each Party is to
provide the COP with a general description of steps taken or envisaged towards “formulating,
implementing, publishing and regularly updating national and, where appropriate, regional
programmes containing measures to mitigate climate change”. More specifically, “based on
national circumstances, non-Annex I Parties are encouraged to provide, to the extent their
capacities allow, information on programmes and measures implemented or planned which
contribute to mitigating climate change …, including, as appropriate, relevant information by
key sectors on methodologies, scenarios, results, measures and institutional arrangements”.
Parties have indeed reported a wide range of measures in their initial communications with

33

See FCCC/SBI/Add.1&2.
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varied scope and level of detail. Most measures relate to the energy, agriculture, LUCF and
waste management sectors34.
COP
11
(November–
December 2005) introduced
a new agenda item on
reducing emissions from
deforestation in developing
countries. Parties recognized
the need to address this issue
as part of mitigation. Topics
under consideration include
scientific, technical and
methodological
issues.
Parties will also exchange
relevant information and
experiences, including policy
approaches and positive
incentives. SBSTA 24 (May
2006) took up this item and
will report on it at its twentyseventh session, drawing on
submissions by Parties and
accredited observers.
According to the sixth
compilation and synthesis of
initial
national
communications from nonAnnex
I
Parties35,
sequestration
of
carbon
dioxide emissions by the
LUCF sector in most nonAnnex I Parties offset the
GHG emissions originating from this sector. Roughly half of the reporting Parties also
identified measures to limit emissions and enhance removals by sinks in the LUCF sector.
According to Article 12.4 of the Convention, developing country Parties may also propose, in
their national communications, mitigation projects as candidates for financing. These could
include specific technologies, materials, equipment, techniques or practices that would be
needed to implement such projects, together with, if possible, estimates of removals of GHGs
and an estimate of the consequent benefits. Many Parties have submitted such project
proposals in their national communications. The secretariat has developed a database for
them and, following decision 12/CP.4, compiles and makes available to Parties a list of them.
Some of the projects have already been implemented with funding from the Global

34
35

See FCCC/SBI/2005/18/Add.3 <http://unfccc.int/resource/docs/2005/sbi/eng/18a03.pdf> and FCCC/SBI/2004/INF.13
See FCCC/SBI/2005/18/Add.3
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Environment Facility (GEF; see chapter 13) or from bilateral and other sources. As of March
2005, the list contained 469 project concepts and profiles proposed for financing36.
SBI 23 asked the Consultative Group of Experts (CGE) to make recommendations on ways of
improving the reporting of projects identified in national communications from non-Annex I
Parties in accordance with Article 12.4 of the Convention. It also asked the CGE to report to,
and advise, the SBI, at its twenty-sixth session (May 2007), on ways of improving access to
financial and technical support for such projects. Furthermore, in its decision 5/CP.11, the
COP reiterated its request to the GEF to assist non-Annex I Parties in formulating and developing
project proposals identified in their national communications, when Parties are formulating their
national programmes to address climate change issues, and to report on it to the COP.
Relevant COP decisions:
Decision 12/CP.4: Initial national communications from Parties not included in Annex I to the
Convention
Decision 17/CP.8: Guidelines for the preparation of national communications by Parties included in
Annex I to the Convention, part I: UNFCCC reporting guidelines on annual inventories.
Decision 5/CP.11: Additional guidance to an operating entity of the financial mechanism

36

FCCC/SBI/2005/.INF.2 <http://unfccc.int/resource/docs/2005/sbi/eng/inf02.pdf>. For a more comprehensive list also
including proposals already implemented, approved for funding, or planned for implementation, as well as prioritized
areas/activities
for
mitigation
or
mitigation
options,
see
FCCC/SBI/2004/.INF.13
<http://unfccc.int/resource/docs/2004/sbi/inf13.pdf>.
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Other areas of relevance for mitigation
Education, training and public awareness: the New Delhi work programme on Article 6 of the
Convention recognizes the importance of Article 6 in engaging all in developing and
implementing policies on climate change, consistent with sustainable development goals.
Under the programme, Parties are called upon to inform the public about causes of climate
change and sources of GHG emissions, as well as actions that can be taken at all levels to
address climate change.

The frameworks for capacity-building in developing countries and in EITs adopted at COP 7
(decisions 2/CP.7 and 3/CP.7) include issues around GHG inventories, managing emission
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databases, and systems for collecting, managing and using activity data and emission factors.
They also include assessments for implementing mitigation options. The technical
paper37investigating the range and effectiveness of these activities in developing countries
confirms that GHG emissions inventories is one of the areas where the need for capacitybuilding is high. Parties are also assisted by the web-based technology information clearing
house TT:CLEAR that provides information on methods, models, and tools to assess
mitigation and adaptation options and strategies.
Relevant COP decisions:
Decision 2/CP.7: Capacity-building in developing countries (non-Annex I Parties)
Decision 3/CP.7: Capacity-building in countries with economies in transition
65 The range and effectiveness of capacity-building in developing countries relating to decision
2/CP.7,
FCCC/TP/2004/1 <http://unfccc.int/resource/docs/tp/tp0401.pdf>.

9.3 International Negotiation and Climate Justice: Issues Concerning Climate Debt38
A wealthy minority of the world‟s countries and corporations are the principal cause of
climate change; its adverse effects fall first and foremost on the majority that is poor. This
basic and undeniable truth forms the foundation of the global climate justice movement.
Climate change threatens the balance of life on Earth and with it human communities
everywhere. Addressing climate change requires urgent actions by all peoples, rich and poor,
and all countries, developed and developing.
But to be effective the response to climate change must also be fair. Developing countries and
communities are unlikely to ignore the wealthy‟s historical responsibility for the causes and
consequences of climate change. Nor are they likely to sit by while a wealthy minority
continues to consume an excessive proportion of the Earth‟s limited environmental space.
Nor should they.
9.3.1 Responsibilities of the rich
Atmospheric concentrations of greenhouse gases are higher today than anytime in millennia.
Emitted since the industrial revolution, they have built up in the atmosphere, blanketing the
Earth and causing considerable warming.39 Responsibility for these emissions lies principally
with the developed countries. With less than one fifth of the world‟s population they have
grown wealthy while emitting almost three quarters of all historic GHG emissions into an
atmosphere they share with all life on Earth.
9.3.2 Problems of the poor
The excessive emissions of the wealthy have destabilized the climate, harming the poor and
threatening our future. Already, climate change is causing the oceans to rise and acidify;
melting ice caps, glaciers and permafrost; damaging forests, coral reefs and other ecosystems;
and intensifying fires, floods, droughts and other extreme weather events. It is increasing
water stress, hindering the production of food, altering disease vectors and threatening the
infrastructure and resources that are the life-blood of millions of people. Poor countries and
37

The range and effectiveness of capacity-building in developing countries relating to decision 2/CP.7, FCCC/TP/2004/1
<http://unfccc.int/resource/docs/tp/tp0401.pdf>.
38
39

This sub-section (i.e., 10.3) draws directly from TWN Briefing Paper #2, 6th Session of AWG-LCA 6, June 2009.
IPCC Fourth Assessment Report, Synthesis Report, page 72
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communities that have done least to cause climate change suffer first and worst from its
adverse effects.
9.3.3 The concept of climate debt
For their disproportionate contribution to the causes of climate change and its adverse effects,
developed countries owe a two-fold climate debt.40




For over-using and substantially diminishing the Earth‟s capacity to absorb greenhouse
gases – denying it to the developing countries that most need it in the course of their
development – the developed countries have run up an “emissions debt” to developing
countries.
For the adverse effects of these excessive emissions – contributing to the escalating
losses, damages and lost development opportunities facing developing countries – the
developed countries have run up an “adaptation debt” to developing countries.

The sum of these debts – emissions debt and adaptation debt – constitutes the “climate debt”
of developed countries.
9.3.4 Emissions debt
The extent of developed countries‟ emission debt reflects their excessive past, present and
proposed future use of shared environmental space. With less than 20% of the population,
developed countries have produced more than 70% of historical emissions since 1850 (Figure
9.3), far more than their fair share based on equal per-person emissions (Figure 9.4).

Figure 9.3: Actual historical
emissions

Figure9.4: Equal individual shares
(past)

After diminishing the Earth‟s environmental space – denying it to poor countries and
communities – the same rich countries now propose consuming a disproportionate share of
the remaining space through until 2050 (Figure 9.5) when compared to an equal per-capita
share (Figure 9.6). 41
Developed countries representing a minority of people have appropriated the major part of a
shared global resource for their own use – a resource that belongs to all and should be fairly
shared with the majority of people.
40

The concept of a debt relating to climate change has been advanced by a growing number of Heads of State, Ministers,
government officials, non-governmental organizations and social movements representing indigenous peoples, development,
gender, organized labor, environmental and social justice groups in Africa, Asia, Latin America, Europe and North America.
41
This analysis focuses on emissions from fossil fuel use and assumes Annex I countries reduce by around 30% by 2020 (as
proposed by the EU) and 85% by 2050, and that global emissions reduce by around 80% by 2050 (which still involves
significant risk of exceeding 2C and associated harm and costs).
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Figure 9.5: Proposed future emissions

Figure 9.6: Equal individual shares (future)

By basing their future “assigned amounts” of emissions on their past excessive levels, they
are effectively proposing to write-off the full amount of their historical emissions debt, and to
simultaneously appropriate trillions of dollars42 of remaining atmospheric space which should
rightfully be allocated to the South.
Their proposals, if adopted, would lock developing countries into low and rapidly decreasing
per-capita shares, denying them the environmental space needed to build the houses, schools,
roads and infrastructure that developed world already has.43 Their proposals would deepen
the debt of developed countries rather than honoring it, leveraging past injustices into a future
climate regime, and proposing a system in which the “polluter profits” and the “poor pays”
for the excessive historical and current consumption of the rich countries.
9.3.5 Adaptation debt
As well as freeing up environmental space, developed countries must accept responsibility
for the adverse effects of their historical and continuing high per-person emissions on poor
communities and countries. Among the hardest hit are:
 Farmers and farming communities. In some countries rain-fed agriculture is expected
to drop by up to 50% by 2020, leaving millions of people without food.
 Indigenous and local communities. Indigenous peoples and local communities are
harmed by changing ecosystems and threats to traditional livelihoods.
 Women. 70% of the world‟s poor are women. Women provide half of the world‟s
food. They are hardest hit by climate change and must be at the center of any solution.
 Poor communities. At particular risk are people concentrated in high-risk areas, such
as coastal and river flood plains, or areas prone to extreme weather events.
 People relying on scarce water resources. Between 75 and 250 million of people are
likely to face increased water stress by 2020 due to climate change.
 Communities susceptible to health impacts. The health of millions of people will be
affected through increased malnutrition, disease burden, death and injury.

42

Nicholas Stern, The Global Deal (2009) at page 154 (stating that the negotiation of emission rights “involve substantial
financial allocations: at $40 per tonne CO2e a total world allocation of rights of, say, 30Gt (roughly the required flows in
2030) would be worth 1.2 trillion per annum”).
43
Under proposals by the European Union for a proposed reduction by Annex I countries of 30% from 1990 levels by 2050
and a 15-30% deviation by non-Annex I countries from so-called “business as usual” emissions, the United States would
continue polluting at around 14 tonnes per-person in 2020 and India would be locked in at around 3 tonnes per-person.
Transfers of technology and financing may alleviate some part of the burden of such an unjust allocation of environmental
space by improving efficiency; but the burden of demonstrating this is possible should remain with the developed countries.
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These impacts are caused by the historical emissions that have led to current levels of
warming, and that will lead to considerable future “committed” warming as the Earth‟s
oceans and other systems warm. The very existence of some communities is threatened while
others face serious impediments to their efforts to lift billions of people out of poverty and to
promote development.
There is no way to predict the full extent of future adverse impacts and costs – emission
pathways are uncertain and the climate system is too complex. However, any just approach to
climate change must ensure that those who have benefited in the course of causing climate
change compensate the victims of climate change. They should cover the full costs of
avoiding adverse impacts and provide compensation for those harms that cannot be avoided.
This constitutes the adaptation debt of the rich industrialized world to poor countries,
communities and people.
9.3.6 Climate debt as a component of ecological debt
Climate debt is a component of a larger ecological debt, reflecting the excessive pollution and
over-use by the wealthy of the goods and services provided by nature (see figure 9.7). Overconsumption of food, water, minerals, forests, fisheries and other goods by a minority is
contributing to excessive use of scarce resources. The United States‟ ecological footprint per
person (measured as the productive land and sea required to provide resources and to absorb
wastes) is more than four times the globally sustainable level, more than four times China‟s
and more than nine times India‟s.44
Globally, our ecological footprint exceeds the Earth‟s capacity to regenerate by about 30%. If
present trends continue, by mid-2030s we will require the equivalent of two planets. Of this,
our carbon footprint forms a large and growing part. As a consequence, any effort to advance
the cause of climate justice must be rooted in a broader effort to promote ecological and
social justice between rich and poor, developed and developing countries.

Figure 9.7 (Source: WWF Living Planet Report)

9.3.7 Repaying climate debt
The wealthy industrialized world must take responsibility for repaying the full measure of
their climate debt. Doing so is not merely right; it also provides the basis of an effective
climate solution. A fair and effective climate solution requires at a minimum that:

44

WWF Living Planet Report (2008) at page 14 onwards.

126







Developed countries repay the full measure of their adaptation debt to the developing
countries and communities who did little to cause climate change and are its first
victims. They must provide financing and technology to ensure full compensation for
losses suffered, and the means to avoid or minimize future impacts where possible.
They should commit to fully repay their adaptation debt to developing countries,
commencing immediately.
Developed countries must repay the full measure of their emission debt to developing
countries and communities. There will be no sustainable climate solution if developed
countries seek to continue polluting at 70% or more of their 1990 levels all the way
through until 2020 (consistent with 30% cuts). To avoid deepening their debt,
developed countries must seek to become carbon neutral and more. Reflecting their
historical responsibility, their assigned amounts of atmospheric space in any future
year should be even lower.45 They must take a lead in cutting emissions through deep
domestic reductions, and by accepting assigned amounts that reflect the full extent of
their historical emissions debt.
Developed countries must provide the financing and technology required by
developing countries to live under the twin constraints of a more hostile climate and
restricted atmospheric space. They must honor their obligation to provide the full
incremental costs of emission reductions undertaken in developing countries, so that
these countries can play their part in curbing climate change, while still meeting the
needs and aspirations of their people.

9.4
Technology Transfer
Mitigation (or emission reduction) would require a clear shift from inefficient technologies to
much advanced efficient technologies. All the advanced economies, where there have been
regular investments towards the research and development of energy technologies, are not
equally advanced. Therefore, reduction in emission will certainly entail transfer of
technologies from one country to another. When a developing economy will tend to achieve
energy efficiency under the principle of common but differentiated responsibility and
respective capacity (CBDR&RC), it might require substantial investments to acquire
advanced technologies from developed country parties. The question arises, who is supposed
to pay for such technology transfer?
The UNFCCC has provided directions to address this important issue. Article 4.8 and article
4.9 have created provisions to foster energy efficient technology diffusion in developing
countries where the monetary support should go from developed country parties to the
former. Such a process under the UNFCCC is called technology transfer.
As in the Bali Action Plan (CP1/13), there has been an agreed roadmap to foster technology
transfer. The proposed NAMAs in developing countries can only be successfully
implemented if technology transfer is facilitated with adequate mitigation financing.
Currently, the price tag for mitigation is believed to be in the order of US$100 billion per
annum, a significant part of which will go for mitigation technology transfer.

45

Nicholas Stern, The Global Deal (2009) at page 154 (stating “if the allocation of rights to emit in any given year took
greater account both of history and of equity in stocks rather than in flows, then rich countries would have rights to emit
which were lower than 2 tonnes per capita (possibly even negative)”.
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ADAPTATION
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MODULE-10
Topic: ADAPTATION: CONCEPTS AND PRACTICES
Target: The module intends to highlight basic concepts of adaptation, starting from historical
approaches to climate change adaptation through to newly adopted concepts. The available
definitions of adaptation as well as the inherent meaning of adaptation to climate change will
be discussed. Then the module will help trainees to appreciate adaptation practices being
advanced in recent years in different conditions throughout the country.
The module also aims to establish linkages among various concepts such as development,
disaster risk reduction and livelihood approach within the purview of adaptation to climate
change. Differences among such concepts will be highlighted while points of convergence
will be explained so that a better appreciation may be achieved.
The module will provide little information on international adaptation financing initiatives
under UNFCCC processes. Challenges regarding community based adaptation practices will
also be discussed.
Following this session (Session-10), the participants will be able to learn about the following
aspects:
 What do we mean by adaptation
 Definition and beyond
 Typology of adaptation
 Development, disaster risk reduction and adaptation: differences & complimentarity
 Adaptation Fund and Disbursement
 Sustainability of Adaptation Practices
 Responsibilities of Different Stakeholders including Local Government
Time frame: Total session duration will be a maximum of 60 minutes
• Discussion on GENDER ENTRY POINTS (20 minutes)
Format: Lecture: 35~40 minutes; followed by discussion: 15~20 minutes
Method of learning and Materials to be used: Lecture module, power point presentation,
Q&A, discussions, experience sharing, hand outs, reference materials, graphics/pictures
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10.1

DEFINING ADAPTATION

The word adaptation has been evolved from the term „adapt‟, which means “making
things/conditions/situations more suitable by altering”. According to Smit et al. (2000),
„adaptation‟ refers to both the process of adapting and the condition of being adapted. The
most commonly available definitions of adaptation, in relation to climate change, are
provided in BOX-1.

A careful analysis of the above definitions suggests that, all these refer to adjustments in a
system in response to climatic perturbation and/or stimuli, but they also indicate differences
in scope, application and interpretation of the term adaptation (Smit et al., 2000). Adaptation
can refer to climate change, to change and variability, or just to climate. Adaptation can be in
response to adverse and/or favourable effects of climate variability and change, which refer to
past, actual or anticipated conditions, changes or opportunities.
In general, adaptations are mere reflections of „needs of adjustments‟ felt by the impacted
individual, household, and community. However, „needs of adjustments‟ are largely
characterized by extent of adverse impacts. In Bangladesh, water-related impacts of climate
change warrant the highest attention for adaptation due to the severity of such impacts and
their socio-economic implications.
Depending on its timing, goal and motive of its implementation, adaptation can either be
reactive or anticipatory, private or public, planned or autonomous. Adaptations can also be
short/long term, localised or widespread (IPCC 2001). In unmanaged natural systems,
adaptation is autonomous and reactive and is the means by which species respond to changed
conditions. In these situations, adaptation assessment is essentially equivalent to natural
system impact assessment.
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10.1.1 Typology of Adaptation
Adaptations undertaken by individuals/communities is the focus here and can be classifies as:
Reactive or Anticipatory Reactive adaptation takes place after the initial impacts of climate
change have occurred. Anticipatory adaptation takes place before impacts become apparent.
In natural systems, there are is no anticipatory adaptation.
Private or Public The distinction is based on whether adaptation is motivated by private
(individual households and companies) or public interest (government).
Planned and Autonomous Planned adaptation is consequence of deliberate policy decision,
based on the awareness that conditions have changed or are expected to change and that some
form of action is required to maintain a desired state. Autonomous adaptation involves
changes that systems will undergo in response to changing climate irrespective of any policy,
plan or decision.
Figure 10.1 shows examples of the types of adaptation differentiated according to timing,
natural/human systems and public or private decision makers.
Types of adaptation

Figure 10.1 Classification of adaptation options
Source IPCC 2001. <http://www.grida.no/climate/ipcc_tar/wg2/645.htm#1825>

10.1.2 Adaptation at the multilateral level
Initially adaptation was viewed as a response mechanism, something to be undertaken
specifically for expected or anticipated impacts of climate change, such as sea-level rise
(IPCC 1996). Increasingly, it is being seen as a way of addressing risks associated with
extreme events such as droughts and floods and climate variability (seasonality).
Although during the 1990s, most of the scientific research and negotiations concentrated on
mitigation, a number of Articles in the UNFCCC refer to the need for adaptation to climate
change. Article 3.3, does not mention the term adaptation explicitly, but states that, “The
Parties should take precautionary measures to anticipate, prevent or minimise the causes of
climate change and mitigate its adverse effects”. With regard to the implementation of
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adaptation measures as part of a response strategy, Article 4.1 (b) commits parties to,
“formulate, implement, publish and regularly update national and where appropriate,
regional programmes containing measures to mitigate climate change…and measures to
facilitate adequate adaptation to climate change”. Article 4.1 (e) further goes on to state that
all parties should, “Cooperate in preparing for adaptation to the impacts of climate change”
(UN, 1992).
Within the negotiation process, the profile of adaptation has palpably increased, with the
establishment of the Marrakesh Funds46 at the CoP7 (Conference of Parties # 7), the Delhi
Declaration at CoP8, which reaffirmed economic and social development, poverty
eradication, and the Buenos Aires Programme of Work on Adaptation and Response
Measures at CoP1047. A five-year Work Programme on Adaptation was agreed upon at the
CoP 11 in Montreal, 2005.
Outside the purview of the negotiations, there has been also been a cascade of research and
policy activity on the issue of vulnerability and the need to adapt (Burton 1997, Cohen et al.,
1998; Goklany, 1995). At the multilateral level, the CBD (Convention on Biological
Diversity) is examining the potential impacts of climate change on biodiversity and
ecosystems. Several environmental, conservation48, development and humanitarian
organisations have also established work programmes on adaptation. Apart from ongoing
academic scholarship into the characteristics, indicators and measurability of adaptation,
several programmes such as the UK‟s Climate Impacts Programme, Canada‟s Climate
Change Impacts and Adaptation Programme and the Caribbean Community Climate Change
Centre have been established.
In summary, adaptation is important in the climate change debate in two ways – relating to
the assessments of impacts and vulnerabilities, the other to the development and evaluation of
response options (Smit and Pilifosova 2001: 881). It is generally agreed that effective
adaptation:
 Must reduce vulnerability of the system and build in the potential to anticipate and act
to future climatic changes
 Must be congruent with local environmental conditions and the needs of the local
populace
 Responses and measures to be „mainstreamed‟ into development and poverty
eradication processes.
For vulnerable groups, adaptation strategies are vital, as failure to adapt could lead to
"significant deprivation, social disruption and population displacement, and even morbidity
and mortality" (Downing et al. 1997). The problem is in identifying those adaptations that
favour the most vulnerable groups. For example, strategies such as large-scale agriculture,
irrigation and hydroelectric development, may benefit large groups, or national interests, but
may harm local, poor, indigenous populations. Hence what must be remembered is that
adaptation does not yield the same benefits everywhere and win-win situations are unlikely in
climate change, and there will also be winners and losers.
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The LDC Fund (Least Developed Country) and SCCF (Special Climate Change Fund) to be managed by the GEF and
Adaptation Fund under the Kyoto Protocol.
47
The decision in COP10 adds to earlier work on adaptation undertaken by the SBI (Subsidiary Body for Implementation)
and SBSTA (Subsidiary Body for Scientific and Technical Advice). It initiates a process for the development of a new 5year work programme within the SBSTA.
48
The World Conservation Union and the World Wildlife Fund are highlighting the role played by ecosystems in building
adaptive capacity of communities.
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The costs of adaptations need to include the secondary effects of the adaptations themselves,
and the losses suffered by groups bypassed or marginalised (Kates 2000).
10.2

DEVELOPMENT, DISASTER RISK REDUCTION AND ADAPTATION

Any people-centric development activity should ideally offer adaptation co-benefits (Ahmed,
2008a). Development projects can be designed in such a fashion that those can modify risks
associated with changing climate, can even reduce vulnerability by either increasing
resilience or decreasing sensitivity to the imminent risks. Building of a nice school complex
in a floodplain with robust structure and an elevated playing field can benefit locales during a
high flood, as people can take refuge in that complex. However, the planning of development
project must take the issues of adaptation into consideration. Maldevelopment practices can
ruin the objective of accrual of adaptation co-benefits.
Since disaster risk reduction (DRR) efforts reduce risks directly, it offer significant
adaptation opportunity. However, business-as-usual DRR approach may not fit well with
changing hydro-geophysical conditions. Therefore, DRR design should take into
consideration future risks from similar hazards, their return period and probability of
occurrence in a bid to make DRR approach more robust and useful under climate change
(Ahmed, 2008a).
Community based livelihood approach can also be useful towards building people‟s
resilience (Ahmed, 1998b). This may be achieved by enhancing any of the five capitals
considered under the livelihood framework analysis, as provided by Chambers (1989). For
example, by enhancing livelihood skills, the human capital of a distressed person/household
can be increased so that the household may find alternatives during stressful climate driven
conditions. Helping people to access paravet training in a deeply flooded region can be quite
useful to facilitate livestock management, even defying higher levels of inundation under
climate change. The famous skills development training on floating garden in water
logged/inundated areas in the floodplains is a great example of capacity building to achieve
higher level of resilience (Ahmed and Schaerer, 2004).
10.3

ADAPTATION POSSIBILITIES IN BANGLADESH49

The implications of high intensity floods cannot be overemphasized in Bangladesh.
Management of flood in future will remain a major challenge, especially in view of further
densification in increasingly flood vulnerable lands (Ahmed et al., 1998a, Faruque and Ali,
2005). Creation of flood defense along the major rivers has been recommended by several
authors (Alam et al., 1998; 1989, Faruque and Ali, 2005). Community efforts to cope with
floods can tremendously benefit from issuance of early warning. Improvement of current
flood warning system and dissemination in people-friendly manner are thought to be highly
potential adaptation option for future (Ahmed, 2005a). To enable this, one may contemplate
further improvements in terms of modelling of monsoon rainfall throughout the GBM region
and effective regional cooperation for on-time transfer of data from upstream areas along the
GBM river systems as necessary pre-conditions for adaptation (Mirza and Ahmed, 2003).
Removal of impediments of drainage (dredging/re-excavation of choked rivers/khals;
drainage canals), construction of drainage structures (culverts, bridges, and regulators),
rehabilitation of structures such as roads, embankments etc. should be considered as
49

This sub-section draws directly from Ahmed, 2006.
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adaptation measures towards facilitating drainage and reduce flood-related vulnerability
(Ahmed et al., 1998a, Ahmed, 2005a; Faruque and Ali, 2005). Pumping out water to remove
water logging, especially in polder areas, has already been practiced, which will likely to be
considered as an adaptation option for future (Faisal et al., 2003). In view of urban flooding,
this option will remain as an important adaptation option despite the high cost of its
implementation. In increasingly flood vulnerable areas (FVA), efforts should be made for
flood proofing of infrastructure, as deemed necessary (Faruque and Ali, 2005). Similar to that
of Multi-purpose Cyclone Shelters, flood shelters should be built in FVAs (Choudhury et al.,
2003; GOB, 2005). In recent years, community-based flood management practices had shown
high potential, which could also be considered as an important modality to adapt to climate
change induced floods (Ahmad et al., 2004). A large number of small steps have been
considered to advance community-based flood management, each of which deserves due
consideration.
For drought management, making water available to offset moisture deficit appears to be the
major adaptation modality (Karim, 1996). However, creation and recreation of water storage
systems (ponds, khals, reservoirs etc.) – operated and maintained by vulnerable communities
– needs to be given due emphasis (WB, 2000). Choice of low-water-consuming crops instead
of paddy will reduce immense pressure on dwindling ground water aquifers (Ahmed, 2005b).
Such an adaptation will not only help diversify crop agriculture, it will also counteract
gradual lowering of piezoelectric surface of groundwater aquifer system (Ahmed, 2005a).
Capacity building for advanced irrigation techniques could also be considered as an important
adaptation option in order to conserve available water resources. Conjunctive use of water for
irrigation, as highlighted in National Water Policy, might also be considered as an important
adaptation option (Ahmed, 2004a). Resuscitation of surface water bodies including silted-up
rivers and rivulets should be given due priority in order to maintain water bodies even during
the dry season for irrigation purposes (Ahmed et al., 1998a). Such an adaptation could be
extremely useful in the central western region of Bangladesh to address increased drought
susceptibility.
The proposed Ganges barrage is thought to offer huge potential for adaptation, especially for
the entire Southwestern region (BUP, 2001; CEGIS, 2006). Regional cooperation towards
ensuring augmentation of dry seasonal flows in international rivers has also been considered
as an adaptation option (Ahmed, 2004a; Ahmed, 2005a).
Maintaining a sustained flow regime in coastal rivers throughout the dry season and flushing
of brackish water zones with increased volumes of freshwater will help adaptation to
increasing salinity ingress under climate change. Ahmed (2004a and 2005a) argued that,
investing on a barrage on the Ganges River would profusely benefit the southwestern region
of the country by pushing salinity front towards the bay. Indeed, CEGIS (2006) found this
measure as highly beneficial against ingress of salinity under climate change. It is also found
that the option of having a barrage with proposed link canals to maintain a good flow regime
along Betna-Bhairab, Gorai, and Madhumati systems would provide high dividend in terms
of salinity control under climate change.
Deaths arising from cyclones and associated tidal bores (both human and livestock) could be
minimized by maintaining the Cyclone Preparedness Programme, and further strengthening
the programme by means of building new MCSs, killas and other facilities along the coastal
zone (Mahtab, 1989; Ali, 1999). The dilapidated structures need to be replaced by new ones,
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whereas those requiring occasional repairs should be repaired to enhance capacity to save
lives when needed.
Ahmed et al. (2007) reported that the design criteria for the cyclone shelters were not gender
friendly. Adjusting the design to better suit to women‟s needs can be an institutional
adaptation. There should be adequate number of cyclone shelters along the coastal zone,
where the location of these shelters should be identified based on population density (Ahmed,
2008c).
The polders which might be at risk of inundation due to rising sea levels and/or by
invigorated tidal waves should be identified and rationalized, in order to enhance their
efficiency towards safeguarding lives, crops, and properties (Ahmed, 2005a). NAPA for
Bangladesh proposed community focused coastal afforestation as a priority adaptation
measure to reduce climate hazards (GOB, 2005).
According to Ahmed (2004a), there exist a good number of policy elements in the current
policy regime which offer good adaptation potentials. Efforts need to be made to analyse
these options further and through institutional coordination, a few of these adaptation
measures – as outlined earlier in this section – be implemented on a priority basis.
The NAPA has forwarded a few prioritized programmes in water sector (GOB, 2005), which
could be given high priority. This itself has been regarded as an institutional adaptation,
which may be advanced further as well as mainstreamed by the development of a proposed
„climate change adaptation policy‟ (Ahmed, 2004a).
In addition to adaptation in water-resources sector, one must consider adaptation in
agricultural sector. The gravity of the issue and its importance on people‟s livelihoods
deserve special treatment, which is why the potential adaptation options in agriculture are
discussed separately in the following section.
According to WB, the risk associated to human health in tropical developing countries is one
of the salient risks of climate change (WB, 2000). Bangladesh‟s current vulnerability to
outbreaks of cholera and other waterborne and diarrheal diseases such as dengue or dysentery
needs to be given due importance in view of increasing risk potentials caused by climate
change induced drainage congestion and standing water. Treating pathogen-laden water with
a mixture of lime, bleaching powder and alum, as provided in Ahmad et al. (2004), should be
given due importance to avoid large-scale outbreak of water borne diseases. Inadequate
provisions for drinking water in saline affected regions adds to people‟s vulnerability, which
needs to be given high priority towards designing national adaptation programmes (Ahmed,
2005a). Providing saline free drinking water should be considered as an immediate adaptation
in view of current as well as future health risks (Ahmed, 2004b). The pressure on the
availability and access to safe water, in particular during the dry period, and the increasing
reliance on groundwater are an additional threat. RVCC project considered designation of
community ponds to establish PDFs as an adaptation (RVCC, 2003). Moreover, sinking deep
hand tubewells, subject to availability of groundwater sources, and building
community/household based rainwater harvesting units in water scarce regions should be
considered as adaptation measures, as promoted through the RVCC project (Ahmed and
Schaerer, 2004).
Awareness needs to be increased among illiterate and poor people, especially along the drier
western parts of the country, to combat heat-stress related health disorders. Improved cyclone
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as well as flood shelters, with increasing capacity and coverage, are likely to reduce overall
death tolls in case of climate change induced high intensity disastrous events. Similarly,
building relatively stronger houses by low-cost retrofitting along the cyclone-affected coastal
regions could save lives as well as assets (RVCC, 2003). Safe use of carbolic acid would
reduce susceptibility to snake bites in flooded regions. Use of oral rehydration saline for
treating diarrheal patients will continue to save lives. Other major adaptation proposed for
human health involves improving the health care system, which is needed anyway to address
the current human health situation. These improvements could significantly reduce the risks
to human health from climate change (WB, 2000). Thus, the benefits of improving health
care are likely to be even greater when avoided health impacts of climate change are
accounted for.
Very little research has so far been undertaken to fully appreciate implications of climate
change on ecosystems and biodiversity. However, it is suggested that ecosystems and
biodiversity may be at greatest risk of all sectors sensitive to climate change (WB, 2000).
Since the management of ecosystems is still relatively weak in its institutional realization and
the institutions that are involved lack the capacity, adaptation to climate change for
ecosystems and biodiversity warrant special institutional arrangements. Maintaining a
sustained freshwater flow along the distributaries of the Ganges River, particularly in the dry
season, has been recommended as a viable adaptation option (Ahmed, 2004a). CEGIS (2006)
considered two adaptation options50: the „Ganges barrage option‟ and the option for
„augmentation of lean flow of River Gorai‟. Modelling results provide ample evidence that
both the options will be useful for adapting to increasing salinity along the Sundarbans.
10.3.1 Adaptation in Agriculture: Identifying Potential and Limitations
Crop agriculture in Bangladesh is highly susceptible to variations in the climate system. It is
anticipated that crop production would be extremely vulnerable under climate change
scenarios, and as a result, food security of the country will be at risk. Despite being highly
vulnerable, very little efforts have so far been made to understand potential of agricultural
adaptation in Bangladesh. Ahmed (2000) made an early attempt to analyse the adaptation
potential of the country's crop agriculture in a warmer world. Faisal and Parveen (2004)
examined food security aspect and implications of climate change, however adaptation
potentials were not discussed. A brief account of adaptation types, based on IPCC typology
of adaptation (UNEP, 1996), and limitations of a few adaptation options in agriculture are
provided below.
Bear Crop Losses When potential loss of a standing crop is totally accepted by the growers,
bearing crop losses is an adaptation option. It is however criticised that the option is rather
theoritical, with limited applicability in Bangladesh (Ahmed, 2000). In practice, it is argued
that, it is possible only when the cost of adaptation appears to be higher compared to the net
crop loss. Such responses are often strategic and situation-specific.
Share Losses The anticipated crop losses may be shared among the stakeholders.
Compensating the farmers for trying out agricultural activities under high threats of crop loss
can be a potential mechanism for sharing loss. Provision of insurance against crop loss has
worked well in advanced economies. Provision of government subsidies and remission of
taxes for the farmers operating in susceptible croplands could be other possible options where
some of the losses might be shared among the different stakeholders. Loss sharing strategies
necessitate strong political will, adequate financial resources and careful planning. Loss
50

According to OGDA Study, commissioned by the GOB, these two options for the betterment of OGDA areas are known
as Option No. 8 and 7, respectively (Halcrow et al., 2001b).
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sharing mechanisms can be a very local affair, and sometimes can even be extended to the
worldwide family of humanity.
Modify the Threats to Crop Production This appears to be the mostly practiced option in
Bangladesh. Vulnerability analysis may provide important lessons concerning the nature and
Extent of the threats to crop production under a given climate regime. In such cases, adequate
precautionary measures might possibly modify the threats. Although most of the
precautionary measures are anticipatory in nature, there might be some spontaneous measures
as well. Modifications may be approached either on an individual or a collective basis. Many
such measures are technology-oriented and may require early investment for research and
extension.
Development of drought and/or salinity tolerant varieties, switching to alternative cropping
patterns with respect to altered agro-ecological zones etc. could modify the threat to a
significant extent. Good extension programmers would help achieve awareness up to a
desired level so that the farmers may respond to the threatening environmental factors.
Adequate policy framework and market instruments (technology availability at subsidized
rates, credit, etc.) coupled with social engineering processes could facilitate implementation
of such measures.
Prevent Adverse Effects Some measures might consider preventing the losses in agricultural
production. Preventive measures are anticipatory and might require large-scale investments.
Building of large embankments to protect prime agricultural lands from excessive flooding
may be cited as an example of preventive measure. Preventive measures often involve
financial and institutional support of the government for planning and implementation.
Change Land Use In case it becomes extremely risky to continue agricultural activities under
an altered climate scenario, an alternative land use might be considered as the next available
option. If the suitability of Aus paddy in pre-Kharif months (March-June) appears to be too
low, the farmers should alter the land use and instead grow other suitable crops. However,
such alterations should ideally lead to acceptable economic returns, optimizing social goods
and services. In beel areas, growing kachu & kachu-mukhee (a local vegetable) appears to be
better land use option than growing paddy with a risk of higher levels of inundation. In water
logged areas, attempts have been made under the RVCC project to create floating gardens
(i.e., hydroponics) by the use of water hyacinth and grow vegetables (Ahmed, 2008b). The
application of a indigenous practice through capacity building and extension allowed farmers
of Jessore District to profitably change their land use and maintain livelihoods (Ahmed and
Schaerer, 2004).
Change Location Change of location entails relocation of agricultural activities in areas that
are not likely to be adversely affected. For Bangladesh, this appears to be a theoretical
approach. Here access to land resources per capita is already high and there is hardly any
unproductive land. Relocation, therefore, might not be socially accepted. Opting for
relocation may necessitate long-term planning involving the farmers, farming communities
and local governments. Planning for relocation has to be done through consultations among
those involved. The farming communities that would have to accept such relocation in their
areas should be compensated for lost opportunities. On the other hand, change of location
may be a spontaneous adaptation (rather coping) measure in the highly vulnerable areas and
people may become climate change refugees
-13.1 highlights a few
agricultural adaptations, according to the IPCC typology of Adaptation (Ahmed, 2000).
The project titled Reducing Vulnerability to Climate Change (RVCC), implemented in six
southwestern Districts of Bangladesh during 2002 till 2005, applied a few interesting
adaptation measures in a bid to reduce vulnerability of communities to climate change by
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increasing people‟s coping capacity (RVCC, 2003; Schaerer and Ahmed, 2004). The
agricultural adaptations worth special mention, due primarily to their simplicity and their
overall social acceptance. Table-13.2 highlights the agricultural adaptation measures
considered under the project.
Table 10.1: Adaptation measures and requirements for crop cultivation under climate change
Adaptation Measures
Bear loss (no adaptation)
- Loss of production
- Loss of assets
Share losses
- Crop insurance
- Cooperative management
- Governmental subsidies

Modify the threats
- Preparedness (early warning)
- Awareness and training
- Investment for structural
measures
Prevent adverse effects
- Structural measures

Change land use
- Alternative cropping
- Abandon crop agriculture

Requirements

Comment
Hypothetical, highly unlikely to take place.

Additional investment in terms of Provisions to be made. Political motivation is
premium. Agreement for sharing the required.
output. State allocation for offering
subsidies.
Adequate
legal
and
institutional framework.
- Research & extension
- Extension, media campaign
- Investments (anticipatory)
- Crop calendar adjustment
- Opting for less susceptible crops

Farmers are already practicing it, based on
ancestral behaviour/ knowledge. Manifold
opportunities are plausible, barrier removal
and implementation could be less costly.
High priority option.

- Large investment
- Political motivation
- Long-term planning

Investment intensive option. Financial
constraints might hinder implementation
process.

Innovation
through
research, Unless alternative employment opportunities
investment
are created, it is not likely to be accepted
- Means of survival, skills for alternative socially.
employment

Change location
- Relocate to less vulnerable places - Free cultivable land

Heavily constrained due to unavailability of
fallow cropland.

Source: Modified from Ahmed, 2000.
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Table 10.2: Strategic Approaches Considered for Agricultural Adaptation for RVCC Project
Strategy

Measure

Brief Description of Measure

Household level strategies in agriculture (crop, fishery, agro-forestry, & livestock)
Increase food
Drought tolerant
Introduction of drought tolerant crops such as groundnuts, watermelon,
through agriculture crops/vegetables
etc.
Floating gardens
Cultivation of vegetables on floating beds of water hyacinth
(hydroponics)
Low-cost irrigation
Demonstration of treadle pump and other simple technologies for
irrigation
Homestead gardening
Cultivation of vegetables and fruits on homestead plots for
consumption and market
Saline tolerant non-rice crops Introduction of saline tolerant varieties of chili, mustard, maize and
potato
Increase income
Embankment cropping
Cultivation of beans, gourds, okra & other vegetables on embankments
through alternative
surrounding prawn ghers (ponds)
livelihoods
Integrated farming systems
Using small area of land, small water body, and surrounding
embankments to produce rice, fish and vegetables
Cage aquaculture
Small-scale fish farming in cages, implemented in household ponds or
common water bodies
Prawn fish poly-culture
Prawn and fish culture in fresh-water ghers (ponds)
Shrimp fish poly-culture
Shrimp and fish culture in salt-water ghers (ponds)
Cattle rearing
Raising cattle for consumption and market
Poultry rearing
Raising chickens to produce meat and eggs for consumption and
market
Crab fattening
Collection, rearing and feeding of crabs for a period of 15 days to
increase their market value
Duck rearing
Raising ducks to produce meat and eggs for consumption and market
Goat rearing
Raising goats for consumption and market
Pig rearing
Raising pigs for consumption and market
Apiculture & honey processing Beekeeping and processing of honey for market
Nursery & homestead
Establishment of community nurseries and distribution (with handling
afforestation
instructions) of indigenous varieties of tree saplings (mango, coconut,
sofeda, korai, guava, mehaguni, neem, kewra, etc.) to beneficiaries for
homestead planting
Saline tolerant tree plantation Planting of saline tolerant fruit and timber trees for longer term income
generation
Mele (reed) cultivation
Cultivation of reeds that are used to produce mats that are widely used
for sitting and sleeping on
Source: Modified from Schaerer and Ahmed, 2004.

10.3.2 Limitations of Agricultural Adaptation
It is reported that the existing institutions had inherent inefficiencies, lack of foresight in
planning for the future, poor coordination among relevant institutions, poor information
assimilation capacity and lack of trained and motivated personnel (Ahmed, 2000). As a result,
those often proved to be ineffective. The central government could not successfully utilize the
full potential of the local government and the latter could not assume the full responsibility of
implementing local-level planning due to weaknesses in governance system. This made it
difficult to implement development activities at the grassroots. All these are possible barriers
to successful adaptation, which might have direct implications in agricultural sector.
People‟s lack of understanding might also be considered as a possible barrier. Lack of
understanding on far-reaching implications of certain actions considered by one can
jeopardize adaptation options taken by many. Resorting to alternative livelihood options
could be of immense help if understood their merits properly and planned early. Capacity
building might be a pre-requisite to enhance people‟s understanding.
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Poverty might be identified as another potential barrier. Many people would not be able to
take advantage of crop insurance due to acute poverty. It was argued that, in order to
overcome the limitations of adaptation the first step should be to strengthen the institutions
which would enable and facilitate the farming communities to go for adaptation measures
(Ahmed, 2000). Weaknesses in the current legal framework were also considered to be a
limitation. Weak institutional coordination, especially among large numbers of institutions
dealing with agriculture and support facilities, might also be identified as a limitation.
Strengthening of the agricultural extension services was recommended as an institutional
adaptation towards safeguarding future agricultural activities (Ahmed, 2006).
Financing investments in agriculture may appear a major issue, especially amongst poor
farmers (Warrick and Ahmad, 1996). Requirements for cash investment soon after a major
flood event limit cultivation of cash crops such as vegetables (brinjal) and spices (chilli), as
observed in Jamalpur District. Early investments in relatively highlands for seedbeds could
not be possible, even though the benefits of doing so were known to the farmers of the same
region (Choudhury et al., 2004). Lack of adequate credit facilities is reported as major
constraints of coping in agriculture (Ericksen et al., 1996; Asaduzzaman et al., 2005).
10.4

ADAPTATION MEASURES AS PRIORITIZED IN NAPA

By collating available information from literature and through four regional consultations, the
NAPA51 document highlighted a few adaptation measures and prioritized them. The
following are the adaptation measures which have received endorsement of the Government
of Bangladesh through NAPA exercise. It is important to note that the proposed adaptation
measures are primarily based on existing coping mechanisms and practices, as well as „needs
based suggestions‟ forwarded by national experts in relevant field/sector (MOEF-UNDP, 2006).
10.4.1 Intervention Type Measures
 Promoting adaptation to coastal crop agriculture to combat salinization through maize
production under Wet Bed No-tillage Method and Sorjan systems of cropping in
tidally flooded agro-ecosystem.
 Adaptation to agriculture systems in areas prone to enhanced flash flooding – North
East and Central Region through no-tillage potato cultivation under water hyacinth
mulch in wet sown condition, and Vegetable Cultivation on Floating Bed.
 Promoting adaptation to coastal fisheries through culture of salt tolerant fish
especially in coastal areas of Bangladesh.
 Adaptation to fisheries in areas prone to enhanced flooding in North East and Central
Region through adaptive and diversified fish culture practices. • Construction of flood
shelter, and information and assistance centre to cope with enhanced recurrent floods
in major floodplains.
 Reduction of Climate Change Hazards through Coastal afforestation with community
focus.
 Providing drinking water to coastal communities to combat enhanced salinity due to
sea level rise.
 Enhancing resilience of urban infrastructure and industries to impacts of climate
change including floods and cyclone.

51

NAPA was meant for identifying „immediate and urgent‟ pilot scale projects which would address adaptation
needs of the poorest. There hasn‟t been any effort within the country to evaluate the projects in view of their
usefulness. Till date, GEF/UNDP has forwarded finance to implement one out of 15 NAPA projects.
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10.4.2 Facilitating Type Measures
 Capacity building for integrating Climate Change in planning, designing of
infrastructure, conflict management and land water zoning for water management
institutions.
 Exploring options for insurance and other emergency preparedness measures to cope
with enhanced climatic disasters (e. g. flood, cyclones and drought).
 Mainstreaming adaptation to climate change into policies and programmes in different
sectors (focusing on disaster management, water, agriculture, health and industry).
 Inclusion of climate change issues in curriculum at secondary and tertiary educational
institution.
 Climate change and adaptation information dissemination to vulnerable community to
raise awareness.
 Promotion of research on drought, flood and saline tolerant varieties of crops to
facilitate adaptation in future.
 Development of eco-specific adaptive knowledge (including indigenous knowledge)
on adaptation to climate variability to enhance adaptive capacity for future climate
change.
10.5

RECOMMENDED INSTITUTIONAL ISSUES OF ADAPTATION

A number of institutional issues have been recommended by various authors in order to
advance adaptation to climate change in Bangladesh (Ahmed et al., 1998a; Ahmed, 2004a;
Ahmed, 2005a; Choudhury et al., 2004; Thomalla et al., 2005). Mainstreaming adaptation in
development thinking and practices has been recommended as a priority (Ahmed and Haque,
2002; Huq et al., 2003). Ahmed (2004a) revealed that the basic premise of adaptation to
climate change has been grounded in the policy pronouncements; which needed to be
formally recognized as another dimension of concern. Another institutional recommendation
was to give climate change its due importance in decision-making processes.
It is necessary to understand that most of the climate change induced problems are likely to
be exhibited in the form of water-related problems. Since climate change will have severe
adverse impacts on agriculture and livelihoods and well being of the poor will most likely be
at risk, a holistic policy approach should be considered.
It is recommended that, in order to mainstream adaptation to climate change, specific
institutional guidelines need to be developed, which will provide for mechanisms on how
inter-ministerial coordination will be achieved, how inter-ministerial policy conflicts will be
resolved and who is supposed to mainstream adaptation to climate change, in which direction
(Ahmed, 2005a). It is argued that, the current institutional authority revolves around two
national institutions52, leading to a potential impasse in terms of integrated and coordinated
approach towards mainstreaming adaptation (Ahmed, 2004a). Removal of such institutional
hindrance is therefore recommended. NAPA for Bangladesh is found to be in full conformity
with the integrated approach of adaptation (GOB, 2005).
Ahmed (2004a) highlighted a few inter-sectoral policy conflicts, which might be counter
productive towards implementing adaptation. It is recommended to establish an appropriate
institutional regime, supplemented by the creation of a policy and regulatory regime.

52

Ministry of Environment and Forest (MOEF), and Bangladesh Meteorology Department (BMD).
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It is also recommended that the proposed Climate Change Policy should be housed and
implemented under a supra-ministerial institutional platform, in order to facilitate its smooth
functioning and to avoid unnecessary confusion. The proposed institution must be adequately
empowered so that it can operate in cooperation with other relevant sectoral ministries53. To
facilitate its functions, it may invite designated ministerial focal points to ensure coordination
and cooperation among relevant line ministries. It is recommended that the pronouncement of
the Coastal Zone Policy and the applications of generic guidelines provided in the Standing
Orders on Disaster on horizontal and vertical integration may be revisited towards developing
the proposed Climate Change Policy.
Recognizing that there exists a lack of awareness regarding all aspects of climate change, it is
recommended that the government would consider steps towards enhancing awareness at all
levels (WB, 2000; GOB, 2005). Building capacity through training appeared a useful
mechanism to enhance human ability to adapt to a given climate condition (RVCC, 2003;
Ahmed and Schaerer, 2004). Mainstreaming concerns of climate change would not take place
without enhancing human capacity to analyze and respond. It is recommended that
government officials, especially those dealing with water resources, agriculture, land-use,
human health, coastal zone, fisheries and livestock should be provided with adequate training
on climate change issues (Ahmed, 2004a). Climate change issues should also be an integral
part of primary to tertiary level education, as advocated by RVCC (2003) and the NAPA for
Bangladesh (GOB, 2005). RVCC has already initiated school-based educational programme
on climate change, which should be integrated into national level curricula (Ahmed, 2006).
A major cross-cutting adaptation is to fill in the existing gaps in understanding on climate
change (WB, 2000). The long-term water sector planning identified climate change as a gap54
area and therefore no specific adaptation measures have been forwarded as such (WARPOHalcrow et al., 2004). It is recommended that such lack of understanding be removed on a
priority basis during the time of revision of the plan55 (Ahmed, 2005b). It is recommended
that the entire development regime would follow a planned approach, similar to that in water
sector, and inter-sectoral coordination be ensured during implementation of programmes.
Through the latter approach, it is anticipated that, the concerns of adaptation could be
integrated into the plans and a climate resilient future therefore be established. NAPA for
Bangladesh fully endorses such an institutional adaptation (GOB, 2005).
Recognizing that the major impacts of climate change will likely to be in water resources
sector and national water resources are highly influenced by regional flow patterns, it is
argued that efforts must be made to engage in regional cooperation on water (Ahmed, 2005a).
Sharing of water in international rivers, especially during the lean flow period, should be a
priority. Exchange of data from upstream areas to increase lead time for flood warning is a
long-standing concern (BANCID, 1997), which need to be resolved with co-riparian
countries. The micro-level planning exercises carried out under the RVCC project at Union
levels should be replicated to identify key risks of climate change and to seek solutions that
might be useful to reduce vulnerability of that area.
Several studies emphasized on the needs of involving „environmental diplomacy‟ as an
institutional adaptation mechanism (Ahmed, et al., 1998a; Huq et al., 1996; Asaduzzaman et
53

The NAPA for Bangladesh, however, duly emphasized on an integrated approach and advocated for coordination.
However, there exist a few programmes/components which would facilitate adaptation in water resources sector.
55
WARPO, the concerned authority on behalf of the government, is pledge bound to revise the NWMP in every 5 years
since its endorsement on 24 March 2004 in the National Parliament. The first five years have elapsed in 2009. No official
attempt has been made to revise the Plan and to incorporate concerns regarding climate change.
54
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al., 1996; Haque, 1996). Engaging in negotiations to draw adaptation financing have been
recommended. In water sector, engaging in regional cooperation with a view to augment lean
flows of international rivers has been recommended as an institutional adaptation (Ahmed,
2004a; Faruque and Ali, 2005). Considering legal measures have also been recommended by
Freestone et al. (1996).
The civil society organizations have so far been proactive to raise public awareness and
concerns regarding the country‟s special vulnerability to climate change. Bangladeshi
researchers have been conducted research on climate change issues and projected the
country‟s vulnerability at various international forums. The official GOB delegations have
also played very important roles for raising concerns through official deliberations at SBSTA
and COP. Continued engagement in negotiations and development of scientific background
for adaptation should also be recognized as activities which would eventually facilitate
institutional adaptation in the long run.
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MODULE-11
Topic: CLIMATE SMART DEVELOPMENT
Target: This module aims at increasing awareness amongst the trainees regarding
safeguarding development and investment from adverse implications of climate related
hazards in future. It explains the risks associated with ignoring climate change concerns
towards designing development projects. It highlights the ways and modalities perceived
towards ensuring climate safe development and it explains the steps necessary to implement
climate smart development.
Caution: This is just a brief introduction to the concept and will not be discussed at length.
Following this session (Session-11), the participants will be able to learn about the following
aspects:
 Development without climate change concerns
 Climate safe development
 Towards climate resilient development
Time frame: Total session duration will be a maximum of 30 minutes
Format: Lecture: 20 minutes; followed by discussion: 10 minutes
• Discussion on GENDER ENTRY POINTS (20 minutes)
Method of learning and Materials to be used: Lecture module, power point presentation,
Q&A, discussions, experience sharing, hand outs, reference materials, graphics/pictures
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11.1

INTRODUCTION

Stride for development in any country should be at the core of social advancement efforts,
especially so in a Least Developed Country (LDC) such as Bangladesh. There is no denying
the fact that LDCs have been struggling to attain high levels of social as well as human
development and sustain the development status achieved in the process. In their
development strides, LDCs often face so many competing priorities with extremely limited
financial and technological resources, which is why their advancements are also made at a
slow pace. However, climate change would place additional pressure by weakening
development processes itself, nullifying past advancements, and distracting financial
allocations from a planned development path to a costly post-recovery and rehabilitation path
following a hazard/disaster.
A planned and holistic development offers, in most cases, adaptation co-benefits: either by
reducing risks, or by enhancing resilience. In a climate vulnerable country, there may be high
levels of risk onto current development investments or climate driven hazards may reduce
opportunities for target beneficiaries to accrue goods and services from development-related
investments. Not only adaptation co-benefits cannot be accrued, even the objectives of the
development effort could not be achieved, if the planning fails to accommodate concerns
regarding climate change.
For example, a road network may be designed today and the road is built based on today‟s
understanding without giving any consideration to climate change related effects. Since there
are projections that the peak flood flow might increase up to 11% by 2050 and the frequency
of occurrence of a high intensity flood would reduce to 2.8 years as against 20 years, if the
design criteria are not adjusted for the drainage infrastructures within the road network, the
investment might be at a great risk of being washed away in any given high intensity flood
event. Development without climate change concerns therefore can be quite expensive and it
may even slow down and negate the development stride of the country.
11.2 CLIMATE SAFE DEVELOPMENT
Since the path to development is already costly for resource constrained countries, especially
LDCs, development initiatives must be made safe enough so that it may withstand adverse
effects of climate change. A safety factor needs to be plugged into all types of development
activities, taking into consideration future climate related hazards. This is the objective of
climate safe development.
One, however, cannot achieve climate safe development without understanding the context of
climate related issues and their interactions with development activities. One must try to
figure out how climate in future will behave (through projections) and how various relevant
elements of risk would interplay with the perceived development activities/initiatives. This
should be brought and integrated into regular development planning. Since climate change is
a reality, one cannot continue to plan as business as usual.
Various essential elements of climate safe development practices are discussed56 below.
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This sub-section draws directly from Uddin et al., 2006. Uddin, A.M.K., Ahmed, A.U., Haque, N., Islam, A., Reazuddin,
M., Rector, I.S., Ali, M.S., Haque, Z. and Ernst, R., 2006. Climate Resilient Development: Country Framework to
Mainstream Climate Risk Management and Adaptation, jointly published by UNDP, DOE, CDMP and DFID in association
with the Climate Change Cell (CCC), Dhaka, 51 p.
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11.2.1 Formulation of Micro-level Risk Reduction Action Plans
The participatory processes which have been carried out for identification of risk
environment would eventually lead to development of Climate Risk Reduction Action Plans
(CRRAP), which should ideally be formulated at community levels (i.e., „local‟ levels or at
the smallest/bottom-most tier of local government system in the country in question). Once
again, it should be based on the principle of participation as well as of integration across
sectors and scales.
Participatory formulation of climate risk reduction action plan at local level is expected to
initiate local level actions. This process shall involve community, civil society, local
government representative, functional organizations at local level such as water management
committees, disaster management committees, community based organizations, national
Government agencies at local level and NGOs providing various types of services. Area
specific exercise involving all major stakeholders is expected to identify specific coordinated
actions that may be implemented by the community itself being organized and under the
leadership of local government institutions and a few other actions, which may supplement
the community-led actions at a relatively higher administrative tier (say, meso-scale and
regional scale), to be implemented simultaneously and/or subsequently by the respective line
agencies. Such actions are specific responses (i.e., adaptation actions) with a view to reduce
risks assessed by the stakeholders representing the community. Since all such adaptation
actions (responses) are integral part of the CRRAP of a locality, each of these actions needs
to be implemented within a specific time-frame. Since these responses are designed within
the development programmes and activities, the sectoral development authority should make
the budgetary allocation for their implementation. By design, therefore, the adaptation
activities will become integral part of development practices.
11.2.2 Identification of Climate-related Risks in Development Plans
There is a general apprehension throughout the developing world that many of the
development activities will not be able to perform up to their potential under climate change,
because climate driven issues would greatly reduce effectiveness of such development
activities (Davidson et al., 2003). To many, sustaining development measures and
maintaining accrual of development benefits under climate change would be a major
development challenge (Yamin and Kenbar, 2004; Newell, 2004; Huq and Reid, 2004). It
would therefore be necessary to identify climate related risks in sectoral development plans,
mostly applicable at meso- and regional-scales. However, each of the micro-level CRRAPs
needs to be tied to these sector-specific RRAPs in order to ensure synergy and integration. On
a national scale, integration of RRAPs with national level sectoral programmes is considered
to be a major step towards ensuring „climate resilient‟ development.
11.2.3 Social Communication of Micro-level Climate Risks
It is needless to mention that participatory climate risk reduction planning at the grassroots
cannot ensure participation of all stakeholders. Rather, only a representative body of the
major stakeholder groups can at best be integrated into the processes leading up to a CRRAP.
In order to create general awareness among general stakeholders and allow everyone in a
community to respond in her/his own way, it appears extremely important to inform every
member of a community in a vulnerable area. Social communication of risks is considered to
be a necessary step in this pursuit.
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The objective of social communication for climate risk management is to establish a
mechanism that ensures appropriate information flow across the wide array of stakeholders.
Social communication for adaptive response should be multidirectional where messages
transmitted through various media and mechanisms involving a wide variety of audiences, all
individually and collectively participating to sharing, receiving, and responding to those
messages.
Responding to climate risk involves a wide array of stakeholders‟ right from the primary
stakeholders such as farmers or fishers and in general common people who are and will
remain exposed to risks associated with climate change. „Know‟ing risks shall eventually
lead to „no risk‟ (SDRC, 2005; ISDR, 2005). A strategic approach of spreading risk-related
information may be deemed useful. Such a strategy involves identifying specific recipients of
various relevant information; identifying appropriate media; selection and adequacy of
messages etc. It might be even useful to initiate a knowledge network, where the actors
would find country- and/or region-specific information on climate risks, and spread such
information according to the needs of its stakeholder groups/audience.
11.2.4 Capacity Building
A wide array of stakeholders, representing grassroots people through to national level policy
makers, need to be involved in responding to climate risks. Information alone would not build
capacity of people to respond to climate risks. Depending on the level of knowledge and
information, capacity building might be necessary at various tiers and across sectors.
Capacity building may be of different types which include raising awareness through
information; providing orientation, formal or informal training, continued education etc. It is
expected that a society (or a community) will respond to climate risks better if capacity of its
stakeholders are much improved. Enhancing capacity is therefore considered to be a
fundamental element in responding to climate change and adaptation (Olsson, 2003; Brooks
and Adger, 2005).
Awareness: Although the science of climate change is well established since nineteenth
century, its implication on various systems on earth is indeed a fairly new phenomenon. The
level of awareness on climate change issues is rather low, especially in developing countries.
However, awareness on the climate change related matters is a prerequisite for considering
any meaningful adaptation. Stakeholders at different levels including communities need to
know about climate variability, change, impacts and risks related to such issues in a bid to
prepare for the inevitable changes. Actors, especially those living in the grassroots,
sometimes might not even know what information do they need in order to respond to
specific problems. Awareness in this instance shall generate understanding of the need and
thus people will become knowledgeable of what they might need to respond better.
Orientation: Stakeholders at various levels with different responsibilities and mandates may
not be properly oriented to conceptual and multi-faceted issues such as sustainable
development, CRM, globalization, gender etc. However, without having proper orientation, it
might not be possible for them to analyze risks and challenges associated with development
processes in relation to above mentioned issues. It is therefore necessary to provide
orientation training for the professionals, especially those designing and carrying out
development activities at the grassroots, particularly in the developing countries and LDCs. It
is expected that, such orientation courses/training sessions would cover complex issues such
as CRA and CRM and contribute to the capacity building of those professionals.
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Training: Skill development training should be mandatory for key professionals, especially
those designing small to large-scale development projects and developing plans on behalf of
their respective Ministries/Divisions/Directorates/Departments. The planning people at the
local through to central levels of the relevant government agencies need to be oriented and
trained on climate risk management. Having proper training, it is expected that the
professionals will be able to appreciate and conduct participatory climate risk assessments
with communities at all levels and develop risk reduction action plans as necessary. capacity
enhancing training involves hands on sessions on participatory planning, sustainable
development, and interpretation of climatic risk reduction into concrete enabling activities.
Although in most of the developing world, planning and implementation development
activities are managed by public servants and government professionals. However, there has
been growing partnership between government agencies and a host of non-government actors
including NGO activists, Community-based Organizations (CBO), private sector operators
and representatives of formal and informal institutions at local level, who share the
responsibility along with their respective government counterparts in undertaking
development activities and rendering various services for the grassroots people. Since
development activities can no longer be initiated without recognizing such partnerships, it is
recommended that the representatives of such partner agencies should also be provided with
training similar to those provided to the government officials.
Education: For overall leveraging of needed knowledge, continued education has to be
introduced in the routine curriculum of academic institutions. Climate related issues need to
be included in the education system of any country. However, the extent of material and
information to be incorporated into the curricula should ideally depend on the urgency of the
country in question. It is expected that continued education on relevant aspects would help
prepare a pool of national level experts, who in turn would provide critical services in future
years to come.
11.2.5 Demonstration of Good Practices
Since climate is expected to change gradually, vulnerable societies practically have a few
decades to prepare themselves for responding well to climate change. Many of these gradual
changes will be observed in the form of changes in extent and frequency of known extreme
climate-related events (McCarthy et al., 2001; Smith et al., 2000). Vulnerable communities
often have indigenous knowledge, accumulated over millennia, to cope with such known
events (WCDR, 2005; Stigter et al., 2005). Adaptive responses could be of
a) traditional responses (e.g. dis-saving following an extreme event, relocation in the
neighbouring hazard-free areas, pond excavation/rain water harvest for retention of
water in water scarce areas; building houses on stilts under flooded/marooned
conditions in floodplains etc.) (Morduch, 1995; Karami and Hayati, 2005; Ahmed,
2003);
b) state supported responses (e.g. state run irrigation schemes, land use zoning, flood
protection measures, highways built above flood danger levels etc.) (Few, 2003;
Mitchell, 1995)
c) market driven responses (e.g., operation of credit markets even in remotest of villages)
d) alternative responses at community and household level (e.g. changing crop calendar,
alternative livestock and poultry rearing etc.).
State and market operate throughout a region or a country, irrespective of geographic
preference. However, because of many social drawbacks, there can be different adaptive
152

measures/practices in different parts of a country. Many of such adaptive measures/practices
could be replicated elsewhere within the country, even outside the country where similar
vulnerability exists. Evaluation of successes of practiced adaptive responses within a given
overall vulnerability context shall lead to identification of models of good practice for
adaptation which then could be replicated at other places of the country having similar
settings. It is therefore necessary to investigate current and past adaptive responses and
coping strategies of various vulnerable groups to climate-related risks and initiate
demonstration of good practices for wider acceptance and replication.

11.3

PREREQUISITE CONSIDERATIONS
DEVELOPMENT

TO

DESIGN

CLIMATE

SAFE

11.3.1 Country Specificity Towards Defining Risk Environment
Geo-physical risks associated to climate variability and change are often location-specific,
while vulnerability of people living there is generally a function of geo-physical elements of
vulnerability and the contexts of vulnerability – the latter are often determined by interactions
among people‟s well-being, access to various forms of assets and livelihoods (DfID, 2000;
Carney, 1998). Since the needs for the management of risks associated with climate change
should ideally be fulfilled by a state, the perception of risks at different tiers of the state is an
important element towards defining vulnerability and it is generally country-specific.
Regarding an assessment of vulnerability, the global scientific community on relevant field
reached to a consensus that “vulnerability, by definition, is always area specific” (Davis et
al., 2004).
People living in a country (or locations within) are the ultimate sufferers to climate-related
hazards. The degree of impacts of climate change is directly related to the resilience of the
population. People exposed to adverse effect of climate change undertake certain adaptation
measures depending on the degree of their access to livelihood assets (Cannon et al., 2003;
Carney, 1998). Empirical studies reveal that both climatic conditions and anthropogenic
factors are likely to contribute towards increasing vulnerability of life and livelihoods of the
people (IUCN et al., 2003; RVCC, 2003; Elasha et al., 2005). Climatic factors are capable of
creating vulnerability contexts but due to lack of anthropogenic capabilities (and the access to
various forms of assets) livelihoods can become increasingly vulnerable, even leading to
human tragedies and disasters (Bohle et al., 1994; Eakin, 2002).
Country-specific geophysical settings identify the degree of impacts of climate change on
geophysical systems in a given time frame (Burton et al., 2005). However, to determine
extents of vulnerability to human (social as well as economic) systems, it is essential to
characterize social and economic realities of the country (or location within) (Wehbe et al.,
2005), the financial and institutional setting including policies and regulatory regimes (Eakin,
2002) which determine access of people to various forms of assets (DfID assets: DFID, 2000)
and the development processes (both planned and autonomous) of the country (Burton et al.,
2005; ) which might have potential to either reduce people‟s vulnerability to climate change
or increase/enhance resilience of both geophysical and human systems to better cope with
changed realities in a given time frame.

153

11.3.2 Various Aspects of Current Risk Environment
There may be a number of aspects which define current risk environment of a community, a
group of people and/or even a household. An understanding on risk environment in a given
context involves risks associated with:





Natural conditions (endowment, availability and quality of natural resource base; geophysical characteristics; climate-induced primary phenomena etc.);
Status of physical infrastructure including their concentration, placement, quality,
relevance and how these infrastructures behaving to the natural capital flowing
pattern;
Both
social
and
economic
condition
of
the
population
(i.e.
community/group/household) in the area in question; and
Institutional environment including policy regime and support services.

The detailed methods of assessing current climate risks are described in Jones and Boer
(2005). Following are some of the elaborations of the above mentioned risk environment.
11.3.2a Natural Condition
Since climate change will interact with „agents of change‟ which in turn would cause change
in natural conditions (endowment, availability and quality of natural resource base; geophysical characteristics; climate-induced primary phenomena etc.), it is necessary to
characterize these and identify how climate change induced effects would modify
conditions/state of each of these elements of nature. A thorough knowledge-based
characterization of natural condition/setting enable people to understand the dynamics of the
impacts of climate change over time and help identify appropriate measures to manage
climate risks (McCarthy et al., 2001; Carter and Parry, 1998; Hewitt and Burton, 1971).
There may be a large number of elements which help define natural condition. The following
are most common indicators that describe natural conditions: physiology, proximity to the
sea, landscape and terrain, watersheds, land type characteristics, land elevations, land cover,
land use, state of land degradation; soil quality, major crops and cropping patterns, forest
cover, ecosystems and ecosystem health, river network and flow regime, tidal dynamics,
erosion and accretion (morphological) processes, drainage congestion, cyclone and storm
surge characteristics, salinity intrusion, drought and dry periods, (seasonal) soil moisture,
humidity, temperature regime, ground water (availability and quality), precipitation pattern,
availability of safe drinking water etc.
11.3.2b Status of Physical Infrastructure
Physical infrastructure can play dual roles: it may either help reduce vulnerability (a public
infrastructure transformed into a shelter during a hazard: MSCP, 1994) or may also increase
risks by aggravating certain types of problems (road network aggravating floods by creating
obstacles in drainage systems: World Bank, 2000). Mapping and characterizing physical
infrastructure are necessary to understand the exposure to climate induced phenomena,
performance capability under changed conditions, and overall risks of these infrastructures to
climatic hazards. Overlaying likelihoods of occurrence of hazards shall enable one to
determine likely adverse impacts on these infrastructures and enable to devise and implement
protective measures for existing infrastructure in one hand and decide on safe design for
future infrastructure development (Nicholls and Leatherman, 1995).
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Examples of physical infrastructure include roads and highways, health care centres
(hospitals/ clinics/ diagnostic centres etc.), urban centers, village growth centers, industries
and factories, school buildings, ports (inland and sea-bound), disaster rehabilitation centres
(shelters such as multi-purpose cyclone shelters), settlement infrastructures, utility and
communication infrastructures, embankments and polders, flood management and irrigation
infrastructure and other infrastructures that support livelihood activities. Likelihood of
occurrence of hazards such as flood, riverbank erosion, drought, salinity intrusion, cyclone,
storm surges, winds, erratic fluctuations in precipitation and temperature, drainage
congestions/water logging and their magnitudes and extents generally determine the degree
of impacts on the physical infrastructure.
11.3.2c
Socioeconomic Condition
In the discourse of livelihoods at risk, the five categories of livelihoods capital assets (human,
social, natural, physical and financial) play decisive roles in determining one‟s contexts of
vulnerability (DfID, 2000). Socioeconomic conditions of an individual, a household, a
community, and a society (or even the whole country) determine how the contexts of
vulnerability will change underlying risks (of the subject) due to change in exposure of any
hazard. It is generally perceived that people living in abject poverty would have lesser means
to enhance resilience and reduce risks from exposures to climate driven livelihood hazards
(IUCN et al., 2003; Yohe and Tol, 2002; Folke et al., 2002). To better understand human and
economic conditions one has to analyze a number of vulnerability contexts that characterize a
few aspects that include livelihoods; status of gender equity; social capital; networking and
kinship; status of nutrition; population growth rates; infant mortality rate; fertility rate; access
to productive resources; labor and wage conditions; the proportion of functional landless;
seasonal migration dynamics; demographic dependency ratio; level of service provision and
density of growth centers; literacy rate and primary school densities; primary school
enrollment rate; per capita GDP; the share of the industrial sector in GDP; household
coverage by credit servicing agencies including NGOs; development of private sectors etc.
A number of the above mentioned indicators are applicable for the entire society, whereas a
few of them are particularly important to identify and characterize socio-economic conditions
of major livelihood groups. It is important to develop socio-economic profiles for the major
livelihood groups in an area to establish links between livelihood activities and climaterelated risks. Application of Sustainable Livelihoods Framework (SLF) can be of great help
to this end (DfID, 2004). Once the interaction between Livelihood Capital Assets (LCA) and
agents of change under altered climate conditions are superimposed, the effect of climate
change on livelihood strategies and livelihood outcomes may easily be identified, as indicated
in the SLF. There are a number of tolls which may be employed for such a participatory
process. The use of SLF, involving a series of Focus Group Discussions and Key Informants‟
Interviews (DfID, 1999; Farrington et al., 1999), or the much elaborated Participatory
Vulnerability Assessment (PVA) technique of Action Aid International (Rennie and Singh,
1996; AAB, 2002) may be utilized for these purposes. A good number of early applications
have already shown the strengths of such methodologies (Ahmed and Schaerer, 2004).
11.3.2d Institutional Setting
Not only institutions, including the current policy regime, help identify part of the social and
financial strengths of a vulnerable society (community/households/ individual), their
interaction with LCAs and climate driven vulnerability contexts provide information on
livelihood outcomes of the society. Presence of credit institutions and the local poor having
access to such institutions hugely influence livelihood outcomes following a major hazard.
Current policy regime may have number of elements which might become useful for
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reducing risks of climate induced hazards. A detailed analysis of institutional setting, a clear
understanding on the institutional gaps, and an assessment of policy needs to tackle climate
change can be of great help.
A typical information base on institutional setting should encompass the following:
 A mapping of national institutions with defined respective mandates and service
delivery mechanisms;
 The processes of inter-agency and intra-agency collaboration and cooperation, with
special references to climate induced slow-onset as well as rapid-onset hazards;
 Local through to national level support organizations including voluntary agencies,
NGOs, networks, and efforts; their respective roles and capabilities;
 Linkages among public, private, and voluntary agencies towards delivering certain
necessary services, those are necessitated due to climate driven events and extremes;
 Identifying gaps between intended/anticipated service requirements and actual service
capabilities;
 Analysis of the needs for new organizations/institutions;
 Assessment of current policy and regulatory regime; existing gaps in policy regime;
 Identification of specific needs for new/alternative policies to offer better services those
are necessitated due to climate driven events and extremes etc.
The same analytical approach may be repeated in every tier of governance system. Certain
public institutions may not have necessary capacity at each tier to serve the vulnerable. It is to
be noted here that despite having very strong institutional guidelines and policy statements on
paper, the chronic problem to many of the LDCs is their poor capability to actually offer
institutional supports when in need. Many of such inadequacies in institutional strengths stem
in poor governance, lack of transparency, weak administrative monitoring, and inadequate
budgetary provisions to offer such services – the latter being a function of economic
performance and allocation. The description of institutional setting should highlight these
aspects and properly map inherent weaknesses where proper institutional reform might be
necessary.
Influence of the climate change on the life and livelihood of the population depends on the
natural condition; socioeconomic condition of the population, physical infrastructure,
institutional environment and hazard context has been discussed above. Following prismatic
analysis shows the impacts/risks of the climate change on the sectors, generic response and
actions (broad based and not exhaustive).
11.3.3 Potential for Scaling Up Climate Safe Development Practices
Scaling up the local responses to climate risks can become a major hurdle due to fact that it
demands both horizontal and vertical integration of all: perceived actions, actors, institutions
and policies, inter- as well as intra-regional politics etc. Horizontal integration is an issue of
institutional arrangement and coordination. In addition to having inter-policy conflicts and
inconsistencies, there are many non-institutional barriers and hindrances which reduce
potential scaling up of good responses throughout the country. Practical aspects of a few
major problems/issues are discussed below.
11.3.3a Scaling Up of Local Vulnerabilities Through to Regional and National Levels
The major obstacle for scaling up local vulnerability in the meso-scale (regional) and macroscale (national) vulnerability contexts lies with integrating vulnerability contexts across tiers
156

(Wilbanks and Kates, 1999; Adger, 2000). Sometimes upstream-downstream inconsistency
between CRRAPs creates additional barriers, which impede development processes. For
example, an embankment in a floodplain might reduce flood vulnerability of the poor people
within the embankment area, however it can also increase flood vulnerability in the
immediate downstream areas. Such inconsistency can give rise to conflicts and reduce
effectiveness of implementation of response measures. It is therefore necessary to check
CRRAPs in a holistic manner and try to identify potential issues of future conflicts.
Integration of community level CRRAPs into meso-scale CRRAPs and subsequent mesoscale CRRAPS integrated into macro-scale national development plans by sectors (sectoral
risk reduction action plan) and implementation programmes are vital elements for effective
adaptive response measures. Such integrations will remove inconsistencies and help
mainstream adaptative responses in development programmes and activities.
11.3.3b Identify Climate-related Risks in Development Plans
Even after the above mentioned screening and evaluation, there might be elements of risk in
development plans at any scale which might substantially reduce effectiveness of a particular
adaptive response measure. For example, building a coastal polder might aggravate in-stream
sedimentation processes which would have devastating implications under sea level rise. The
latter, in turn, might decrease efficacy of the polder itself to protect the land from saline
inundation. Moreover, it might even increase an element of risk to the investment itself by
reducing the life of the infrastructure. In the CRM process, it is of great value to identify
climate-related risks in sectoral development plans. If not properly flagged in time, such
mistakes are generally multiplied if a faulty adaptive measure is scaled up at local through to
national scale.
Piloting: Adaptive response measures identified through the CRM processes should be
piloted, monitored, adjusted and then replicated. To initiate and conduct field testing of an
identified action, it is suggested to prioritize




Special areas (e.g. coastal zone, coastal islands, drought prone zone, erosion prone
areas, water logged areas, environmentally sensitive areas, flash flood prone areas etc.)
Selected livelihood/sector (e.g. agriculture, water etc.)
Most vulnerable groups (e.g. women, marginal farmers, fisher etc.).

Wide scale replication should only be initiated once the effectiveness of each of the identified
adaptive response measures are adequately field tested (piloted), their technical feasibility is
justified, their economic efficiency is optimized, their social acceptance is found high and
those are synergistic with the institutional and policy regime of the country in question.
11.3.3c
Integrated (holistic) Development Planning and Implementation
As indicated in sections 10.3.3a & 10.3.3b, scaling up any adaptive response strategy to
national scale is only advised when each of the measures are well understood in terms of their
coherence, their potential to be integrated into larger plans and programmes, and the few
criteria mentioned above (technical feasibility, economic efficiency, social acceptance, results
of piloting, replicability etc.). It is interesting to note here that such a process of examining,
screening and piloting would automatically lead to the development of an integrated and
holistic development plan, which in totality can be implemented at the central level and in
part may be implemented under regional development plans.
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11.3.4

The Cyclic Loop: Monitoring, Updating, and Accommodating Feedback

Developing and implementing CRRAPs should not be considered to be an end in itself. These
processes and actions cannot be considered as a one-step process, there should rather be
enough room to accommodate innovations towards managing the dynamic nature of climaterelated impacts in future. It is to be reminded that the impacts of climate change will be
increasingly adverse on a given area as we march along into the future. Therefore, the
Adaptation Framework should have flexibility to embrace an iterative process where the local
to national level CRAAPs are continuously monitored, updated as necessary, and feedbacks
from the society with changing scenarios can be accommodated to improve the efficiency of
adaptive responses on the ground. In each of the cyclic loop, the FA should attempt to
integrate CRRAPs both horizontally and vertically and mainstream itself in development
processes so that the benefits are equitably shared among the stakeholders.
11.3.5 Creating In-country Enabling Policy Environment
In absence of an effective global institutional architecture for adaptation, each country party
should focus on creating its own enabling policy environment to advance adaptation.
Recognizing the fact that adaptation measures should be complementary to development
strategies of the country (or location within a country), each adaptation strategy and option
should ideally be previewed within development-oriented policy regime prevailing over the
country. One may contemplate three aspects in the process of creating enabling policy
regime: (i) policy analysis, (ii) identification of policy gaps, and (iii) policy adjustment.
These issues are discussed below.
11.3.5a Policy Analysis
The complementarily of current policy regime in relation to adapting to climate change
should be analyzed in order to define which aspects of adaptation are already in place which
would not only advance national (also regional and local) development processes, but also
would reduce vulnerability of people to climate change. The work load in this respect might
be significantly reduced if there is a separate national adaptation policy. However, in most of
the developing countries, a separate adaptation policy does not exist. In its absence, it is
practical to check how various policy elements in current policy regime might promote
adaptation to climate change and contribute to increased societal resilience (Ahmed, 2005).
11.3.5b Identification of Policy Gaps
One of the outcomes of a policy analysis might be the identification of gaps in policy regime.
There might be major gaps in the current policy regime which might either delay the
initiation of an adaptation activity, or even negate and/or reduce effectiveness of an
adaptation strategy. It is recognized that the future implications of climate change are not yet
fully understood and therefore, it is expected that the current policy regime might not be
adequate to deal with every aspects of climate change. Lacunas within the policy regime
therefore need to be highlighted carefully.
11.3.5c
Policy Adjustment
Once policy gaps are identified, the next practical step should be filling in the gap by
considering appropriate rectification measures. Main-stream development process of a
country is being pursued through sectoral agencies. Sectoral policies guide the development
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processes. It might be necessary to adjust relevant policies to accommodate climate risk
management. Since climate change would affect the poor the most, adjusting poverty
alleviation policies and programmes to accommodate the increasing needs of adaptation in
the LDCs could immensely help the cause. Similarly, in many countries there are policies to
deal with hazards and disasters. A slight adjustment of those policies to accommodate the
concerns of climate-induced hazards and disasters could enhance the effectiveness of the
policy and ensure development for a long period in future. It might also be necessary to
adjust/fine tune/create legal supports for certain functions of current institutional
arrangements and administrative procedures. To address the dynamic nature of climate
related problems, periodic policy analysis and subsequent adjustment is highly recommended
for successful implementation of adaptation.
11.3.6 Institutional Architecture: Mainstreaming, Coordination, and Financing
There have been numerous examples from the developing countries, especially from the
LDCs, that in spite of having conducive policy elements development practices often tend to
ignore those policies/directives and „business-as-usual development practices‟ take place on
the ground. Mainstreaming adaptation becomes a difficult proposition when policy elements
are either ignored or not translated into actions. Mainstreaming adaptation through climate
risk management focuses on a set of activities that promote a better understanding of the
needs of climate risk management through building partnership among stakeholders and
stimulate and support climate resilient development process in the country. Mainstreaming
also emphasizes on involvement of local as well as national institutions taking part in the
CRRAP planning efforts at local, sub national and national levels with a primary focus on
serving national development agenda, integrating adaptation measures, and addressing crosscutting national issues (e.g. women‟s empowerment and advancement, ecological
conservation and sustenance, integrated coastal zone management, safer islands etc.).
A coordinated and synergistic development approach is also needed, as highlighted in the
principles of this adaptation framework. Lack of coordination among developing agencies
and stakeholders often counteract adaptation processes and leads to unnecessary tension
between institutions and actors. The needs for coordination are generally felt at all levels.
Both horizontal and vertical coordination need to be ensured among institutions and actors
(even groups) working at various levels and tiers.
The most intriguing question at this point is, who would mainstream climate risk
management (in all development sectors and agencies) and which organization should be
given the responsibility to coordinate all the activities and practices involving both
development and adaptation (climate risk reduction)? There is of course no direct answer to
such a question, because selection of institution is primarily the job of a government and it
does so while pronouncing its policy regime. Since there is no separate climate change policy
in a country and all matters related to development are shared by sectoral agencies
(institutions), there appears to be a void in deciding which agency should take the lead in this
respect. However, both the responsibilities of mainstreaming and coordination may
temporarily be placed on the shoulder of „climate change designated country focal point‟
(DCFP) in each of the countries, unless it is already decided and/or new institutional home is
decided by the respective country.
The DCFP should facilitate the entire process envisaged under the FA, however it should
prioritize its activities according to the necessity of the country and proceed in step-wise
fashion. At the outset, the DCFP should attempt to build partnership among various agencies
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and institutions (including public, private and civil society solidarities) and lay down the
institutional arrangements.
11.3.7 Governance
It is important to realize that the proposed FA would not function adequately if the
governance for implementing FA is not practiced well. National level policy makers,
including Parliamentarians and lawmakers, should be made aware of the merit of having the
FA. Without political blessings, FA would not function especially in those countries where
there are competition to secure lion share of scanty resources and there are many immediate
development priorities. The complementarities of CRM issues with those of mainstream
development activities should be explained first in order to ensure political blessing.
In many developing countries, especially in LDCs, it is recognized widely that lack of
governance is often manifested in terms of excessive and unnecessary interference from
political parties towards implementation of development programmes. Inappropriate use
(and/or misuse) of funds, pilferage due to corruption, gross violation of policy directives in
the processes of implementation of projects, political interference to make monitoring and
evaluation processes ineffective – all these provide examples of politically-influenced
malpractices that are rampant in the LDCs while implementing development programmes.
Unless these are taken care of properly, it is difficult to imagine that the fruits of
implementation of FA would be useful for the poor and the most vulnerable people in those
countries.
Adjusting financial priorities is a major task. The LDC syndrome (i.e., placing almost all the
finances available to serve immediate needs and ignoring longer term issues) needs to be
overcome by integrating climate concerns into usual development prioritization. Integrating
climate concerns essentially means integration of longer term issues and addressing those
within the regular development programmes. Such integration might often require finances in
addition to usual development finances. Determining the needs for finances to take care of
longer term issues would largely depend on location-specific and situation-specific aspects,
which should have strong footprints in CRRAPs at various tiers. Strengthening the bottom-up
planning processes and simultaneous integration at each hierarchical levels above should be
ensured. In doing so, the principles and approach mentioned earlier should be followed as
closely as follows.
Once again, political interference might jeopardize the financing processes. Needs-based
financing might not be possible if there are political interferences. Maintaining full
transparency in project designing (tending to needs identified in the CRRAP processes) and
implementation phases as well as in monitoring and evaluation phases and providing
adequate financing in all stages of the project phase with adequate participation of local level
people and administration might help remove political interference and enhance transparency
towards implementation of projects at local levels.
Continuous monitoring, evaluation and feedback are prerequisite routine activities which
would immensely help the governance processes. A monitoring frame work should be
developed including an indicator framework for the purpose of monitoring the activities,
evaluate and provide feedback and at the same time become a tool for evaluating
achievements. Media should be brought in to conduct joint monitoring and dissemination of
monitoring results in public. There should be advocacy groups who should take up
responsibility to act as pressure groups and engage in dialogues with relevant agencies and
focal points on unresolved issues of high importance.
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MODULE 12

COMMUNITY-BASED APPROACHES TO
ADAPTATION
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MODULE-12
Topic: COMMUNITY-BASED APPROACHES TO ADAPTATION
Target: The objective of the module is to enhance skills of the trainees to understand
community-based approaches of adaptation and to develop action/pilot-scale projects to be
implemented at community levels. Emphasis is placed on how adaptation worthy activities
may be identified within a participatory framework, the necessary steps to appreciate
vulnerability contexts of the poor people living in vulnerable communities and how a project
may be perceived by incorporating community choices and concerns. Essential elements of
CBA Approach ARE at the center of discussion.
Caution: This is just a brief introduction to the concept and will not be discussed at length.
However, such an introduction will be tested at the haor basin during the course of field
activities, as planned in the training programme.
Following this session (Session-12), the participants will be able to learn about the following
aspects:
 Adaptation at the grassroots
 Defining vulnerability through the eyes of the vulnerable themselves: CBA
methodology
 How can one respond to the adaptation needs of communities?
 Essential elements of a CBA Approach
 Potential limitations of CBA Approach
Time frame: Total session duration will be a maximum of 45 minutes
Format: Lecture: 30 minutes; followed by discussion: 15 minutes
 Discuss GENDER ENTRY POINTS (20 minutes)
Method of learning and Materials to be used: Lecture module, power point presentation,
Q&A, discussions, experience sharing, hand outs, reference materials, graphics/pictures
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12.1

ADAPTATION AT THE GRASSROOTS

Since adaptation is generally one or more responses to a known context-specific
vulnerability, unless it entails a major institutional intervention such as a policy shift or a
mega-project, there can be many micro-scale interventions towards reducing the known
vulnerability within its hydro-geophysical, social, economic, cultural and political contexts.
Often these micro-scale interventions/responses are conceived, planned and executed at
grassroots levels.
Grassroots level adaptations are mostly driven by local people, the vulnerable themselves
define their vulnerability context and without seeking for external support, define and
implement adaptation responses spontaneously. In fact, such category of adaptations,
generally known as autonomous adaptations, constitutes vast majority of responses at the
grassroots. Vulnerable people do not generally wait for any formal theoretical directions from
any quarter, however spontaneously design and implement with whatever resources they can
mobilize. Since these responses are implemented at micro-scale, these generally do not
require major resource mobilization for each individual response. Intriguingly, if one add all
such micro-level costs, the sum of it would perhaps outweigh any major institutionally driven
adaptation.

12.2

DEFINING VULNERABILITY THROUGH THE EYES
VULNERABLE THEMSELVES: CBA METHODOLOGY

OF

THE

Despite the fact that the initial attempts to study vulnerability have generally dealt with
vulnerability of a country or a contiguous area, there has been a gradual shift in recent years
to study/assess vulnerability of people from all different perspectives (Dercon, 2001;
Kenward, 1999). It is often argued that country- and regional-scale vulnerability assessments
often tend to miss the real vulnerable people, which are primarily due to the context of their
vulnerability which exclude the vulnerable groups from being heard and from decision
making processes, both before and after an assessment. The needs for incorporating
perceptions and views of the vulnerable groups in the assessment mechanisms are highlighted
repeatedly (Kelly and Adger, 2000; Heijmans, 2001; Ahmed, 2004; Smit and Wandel, 2006).
Kelly and Adger (2000) developed an analytical framework to cover climate change related
vulnerability, which has been further developed to cover more generic global scale
environmental issues by Clark et al., (2000).
One of the means to incorporate concerns of the vulnerable people and analyze their
context(s) of vulnerability is to employ the Livelihood Framework Analysis (LFA) technique,
which not only allows to integrate geophysical risks of the vulnerable people in question, it
also considers all forms of assets, the absence of which can potentially increase vulnerability
and/or the availability of which influences their empowerment and contributes to their
resilience (Chambers, 1998; Cannon et al., 2003). In the recent past, Action Aid International
adopted LFA and introduced its Participatory Vulnerability Analysis (PVA) technique to
justify their approach to assess „socially inclusive‟ vulnerability for a group of people, instead
of a generic vulnerability assessment framework (AAI, 2002). The latter has been further
adopted in Bangladesh to successfully assess vulnerability of local people in the southwestern
region of the country under the RVCC project (RVCC, 2003; Schaerer and Ahmed, 2004).
This methodology has again been adopted with modification in Bangladesh and a few more
countries to analyze vulnerability of groups of people in a given context of climate related
hazard (Alam, 2006).
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An attempt has initially been made to collate relevant information on any and/or all of the
above research questions, to the extent possible, from available literature. As a generic
approach of the research, a close interaction between the vulnerable groups including women
and other disadvantaged group members and the Research Team is established. A number of
such close interactions, by applying Participatory Vulnerability Assessment (PVA) technique,
are arranged. At the outset, it is envisaged that the research would cover all major geophysically vulnerable coastal regions in order to identify a wide range of vulnerable people.
The study sites, as identified in the next section, are carefully chosen so that diverse geophysical realities and their interactions with the future climate system are adequately
represented.
Efforts are made to have PVA sessions with economically challenged groups (i,e., farmers) as
well as with women in each of these study sites. These efforts have been supplemented by
organizing Key Informants‟ Interviews (KII), to ensure representation of other groups such as
minority groups, people with special needs, etc. Each of the PVAs begins with general
observation of the area, approached by a transact walk. These physical observations form the
basis of analyzing people‟s vulnerability contexts. „Close interactions‟ with people provide
information on types of vulnerability, perception regarding physical aspects of vulnerability,
ranking of vulnerability, seasonality mapping of livelihood aspects, cropping system,
employment, food security, etc. The entire analysis in each of the study sites has been
informal, without any written (prescribed) format to guide the processes and the researcher
has been involved as mere facilitator of the discussions, not as resource person. This is how,
the collective voice of the participants is heard, which formed the basis of identifying the
specific issues relating to their specific vulnerability to climate variability and change.
12.3

HOW CAN ONE RESPOND TO THE ADAPTATION NEEDS OF
COMMUNITIES?
There are several steps
 Field visits
 Conducting PVA and CRA
 Facilitating the formulation of PAP
 Adaptation Needs Assessment
 Assessing Community Capacity and Gaps
 Assessing Policy Domain
 Identifying Adaptation Advocacy Issues and Target Institutions
 Making Governance Work
[Ref: Ahmed 2009a]

12.4

ESSENTIAL ELEMENTS OF A CBA APPROACH

 All inclusive approach
 Knowledge sharing and empowerment
 PVA, CRA and PAP
 Assessing and prioritizing adaptation needs
 Linking upward with higher tiers of local governance system
 Identifying institutions for change
 The institutional and policy framework
 Defining roles: individual as against collective roles
[Ref: Ahmed 2009b]
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12.5

POTENTIAL LIMITATIONS OF CBA APPROACH

 Exclusion, division, duplication, opacity, extortion
 Ad-hoc approach as against planned approach
 Financing and phasing
 Organization
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MODULE-13
Topic: REFLECTIONS
Target: Following the two-day discussions on various issues, the trainees will have time to
clarify specific points not covered in the training and/or share their thoughts on any of the
above issues discussed. The Session is aimed at consolidating knowledge of the participants
and to remove any inconsistency in knowledge base.
Specific gender entry points discussed in modules will be collated, presented and enhance the
understanding to implement/assess gender sensitive climate change projects and policies.
Time frame: Total session duration will be a maximum of 45 minutes
Format: Discussion: 45 minutes
Method of learning and Materials to be used: Cross checking ideas, Q&A, discussions,
experience sharing, flip charts, graphics/pictures, markers/pens, notebooks
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Annex-1
Session Plan
Time
10.30-11.30
11.30-11.45
11.45-12.30
12.30-2.00
2.00-2.45
DAY 1

LUNCH
MODULE 2: GNEDER MAINSTREAMING

2.45-3.30

MODULE-3: A BRIEF INTRODUCTION TO
CLIMATE CIIANGE

3.30-3.45

Refreshment

3.45-4.30

MODULE -4: IMPLICATIONS OF
GLOBAL CLIMATE
CIIANGE: IPCC FINDINGS

9.00-9.15
9.15-10.30

Reflections from DAY 1
MODULE -5: VULNERABILITY TO
WATER RESOURCES

10.30-10.45
10.45-11.30
DAY 2

Session
MODULE 1: KEY CONCEPTS OF GENDER
AND RELATED ISSUES

11.30-12.30

12.30-2.00
2.00-3.15

MODULE -6: AGRICULTURE AND
FOOD SECURITY
MODULE 7: POVERTY, LIVELIHOODS
AND EMPLOYMENT
LUNCH
MODULE 8: GENDER, MINORITY AND

SPECIAL VULNERABLE GROUPS

3.15-3.30
3.30-4.30

Refreshment

9.00-9.15

Reflections from DAY 2

9.15-10.15

MODULE -10: ADAPTATION:

MODULE -9: MITIGATION

CONCEPTS AND PRACTICES

10.15-10.45

MODULE -11: CLIMATE SMART
DEVELOPMENT

DAY 3
10.45-11.00
11.00-11.45

Refreshment
MODULE -12: COMMUNITY-BASED
APPROACHES:

DESIGNING ADAPTATION PROJECTS
11.45-12.30

MODULE -13: REFLECTION'S
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