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Capacity development for policy makers: addressing climate change in key sectors

In May 2008, the United Nations Development Program (UNDP) launched the global project,
“Capacity Development for Policy Makers to Address Climate Change”. The overall goals of the
project are twofold:

+ Increased national capacity to raise awareness and co-ordinate Ministerial and stakeholder
views on climate change, leading to enhanced participation in the UNFCCC process;

- Support for long-term climate change planning and priority setting, using assessments of
investment and financial flows to address climate change in key sectors, which can provide
a better understanding of the magnitude and intensity of national efforts needed to tackle
climate change, as well as provide more accurate estimates of the funds needed to
implement mitigation and adaptation actions.

Bangladesh is one of the 15 countries participating in the project that undertook the assessment of
investment and financial flows, using a UNDP methodology. National experts in Bangladesh
identified three key sectors for the assessment: energy (for mitigation actions), and agriculture and
water (for adaptation options).

This project was made possible with funding from the governments of Norway, Switzerland, and
Finland, as well as UNDP and the United Nations Foundation.
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1.INTRODUCTION

The geographic location and geomorphologic condition
of Bangladesh have made the country one of the most
vulnerable ones to climate change. Climate change vulner-
abilities affect all aspects of livelihood including food
security, crops, livestock, fish, bio-diversity, environment,
water resources & ground water dependent irrigated
agriculture, industry, infrastructure, transport, navigation
and public health. Floods, tropical cyclones, storm surges
and droughts are common threats to Bangladesh. Extreme
flood frequency has increased in the recent years. In the last
twenty five years, Bangladesh has experienced six severe
floods. These happen in the months just before and after the
monsoon. During recent years cyclone Sidr (2007) and Aila
(2009) hit the southern region of Bangladesh. Devastating
Sidr affected 33 districts and Aila affected 26 districts
damaging around 9 million households with huge loss of
crops, livestock and fishery. They also made considerable
damage to infrastructures and coastal embankments.
Bangladesh experienced moderate to severe droughts in
1973, 1978, 1979, 1981, 1982, 1989, 1994, and 1995. The
Fourth Assessment of Intergovernmental Panel on Climate
Change (IPCC) has also observed increased climate
variability and extreme events in Bangladesh. Rising global
temperature are likely to increase the frequency and
intensity of cyclones in the Bay of Bengal as well as
monsoon rainfall, resulting in catastrophic floods in the
Ganges—Brahmaputra-Meghna Basin. Sea level rise and the
consequent coastal flooding and saline intrusion into
aquifers constitute serious threats. The challenge of climate
change will exacerbate by the fast growth rate and high
density of population. This will have large negative impact
on people’s livelihood and her prospect to improve growth
performance and reducing poverty.

1.1 Objectives

The objective of this report is therefore two fold. On the one
hand, it develops technical knowledge and methodologies
to assist developing countries cost, prioritize and sequence
robust adaptation strategies of water sector into the develop-

ment plans and budgets of Bangladesh.

On the other hand, it intends to estimate the cost of adap-
tation for water sector in order to inform the international
community’s efforts on the additional resources needed to
allow developing countries adapt to climate change.

1.2 Background
1.2.1 Previous Analyses Utilized

A number of studies/analyses were utilized for the sectoral
assessment. These are briefly described below:

(i) Pilot Programme for Climate Resilience (PPCR)

During the first PPCR Joint MDB Mission held in
February 2010, it was agreed with the government of
Bangladesh (GOB) that, the ADB and WB will support the

MOETF in preparing the draft Strategic Program for Climate
Resilience (SPCR).

Preparation has involved desk study of existing develop-
ment policies and strategies including the Bangladesh
Climate Change Strategy and Action Plan (BCCSAP), the
revised National Adaptation Program of Action (NAPA),
the draft Strategy to ensure the Private Sector in Climate
Change Adaptation in Bangladesh, other relevant report,
studies and policies on climate change particularly for the
coastal zone, and a stocking of planned and ongoing climate
change projects by GOB, MDBS, development partners,
the private sector and NGOs.

During the MDB’s held various consultations and
meetings with BWDB, DMB, BMD, MOFDM, MOEE
LGED, FD, ERD, all government agencies associated with
the PPCR process and development partners. The output of
those consultations is SPCR which presents a comprehen-
sive package of plans, programs and actions for climate
resilience what can be financed through PPCR, the
government confirmed that priority interventions will be
channelled through MDBs (ADB, IFC and WB) in line
with the program design.

(ii) Evaluation of the Implementation of the Paris Declara-
tion (PD) and effectiveness of aid utilization, Phase - I,
Country Evaluation Bangladesh, 2010

The assessment reports on the relevance of the PD in
Bangladesh, progress of the PD implementation towards
attaining the expected intermediate outcomes since signing
of the Declaration in 2005 and PD’s influence on strength-
ening contribution of aid to sustainable development
results. The evaluation also includes studies on the imple-
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mentation of the PD in three selected sectors namely,
Health, Transport, and Power and Energy and a cross
cutting issue- Climate Change.

(iv) Worked in synergy and complementary with the GOB
planning process which includes review and determin-
ing intervention areas from PRSP-I, NSAPR-II, Medium
Term Budget Framework (MTBF), GOB Perspective Plan
2010-2021(draft), concept note of GOB Sixth Five-Year
Plan 2011-2015 (through consultation with Planning
Commission), Agricultural Sector Review 2006 (GoB/
FAO, 2006), National Food Policy Plan of Action (2008-
2015), Utilized Annual Development Programme (ADP)
of GOB for cost analysis.

1.2.2 Institutional Arrangements and
Collaborations

Data gathered from Ministry of Planning, Ministry of
agriculture, Ministry of Fisheries and Livestock, Ministry of
Environment and Ministry of Water. These ministries have
programmes and information on investments in agricultural
development and adaptation.

1.2.3 Basic Methodology and Key Terminology

The methodology and reporting guidance provided in the
UNDP User Guide on I&FF Assessments has been used for
this study. The methodology for I&FF assessments consists
of eight steps to be undertaken in agriculture sector
assessment:

i. Establish key parameters of the assessment
*  Define detailed scope of the sector
The agriculture sector can be broadly divided into
different sub-sectors: crops, livestock, and fishery. The
base line scenarios of the sub-sectors were examined

as: a) Current status of crop productions: b) Current
status of livestock productions and ¢) Current status
of fishery productions.

*  Specify the assessment period and the reference year
The base line year is considered to be 2011. The
assessment period is 2011- 2030. The adaptation and
incremental I&FF have been estimated for this
period.

* Identify preliminary adaptation measures

*  Select analytical approach.

ii. Compile historical Investment Flows (IF), Financial Flows
(FF) and operation and maintenance costs (O&M) data,
subsidies and other input data for scenarios

iii. Defining baseline scenario
Describe the socio-economic and technological change,

national and sectoral plans, and expected investments, given
the current national and sectoral plans.

iv. Derive I&FF for baseline scenario
The base line scenario has been estimated excluding all

adaptation investments due to climate change considering
ADP 2011-12. Annual investment requirement is estimated
considering base line investment and assuming a growth
rate of 8% which is similar to GDP growth rate.

v. Define the adaptation scenario
Described the socio-economic and technological change,
adaptation measures and investments, given the implemen-

tation of adaptation measures and estimated annual
investment for the adaptation scenario considering ADP
2011-12.

vi. Derive I&FF for adaptation scenario
Annual investment requirement is estimated considering

base line investment and assuming a growth rate of 8%.

vii. Calculate incremental I&FF needed for adaptation by
subtracting I&FF values of baseline scenario from values of

adaptation scenario

viii. Assess policy implications
Different GOB policies affecting investments in the
agriculture sector (crops, livestock, fisheries, forestry) were

examined to review implications. The chapter on policy
implications would mainly focus on policies that are useful
to implement the results of the I&FF assessment.

Key Terminology

The cost accounting parameters were distinguished
between two distinct types of investments: investment flows
and financial flows:

An “Investment Flow” (IF) is the capital cost of a new
physical asset with a life of more than one year, such as the
capital cost of a new agricultural irrigation system or flood
control embankments. Investment flows are limited to new
physical assets because such investments have climate
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change implications for the duration of the operating lives of
the facilities and equipment purchased.

A"Financial Flow” (FF) is an ongoing expenditure on pro-
grammatic measures; financial flows encompass expenditures
other than those for expansion or installation of new physi-
cal assets. Examples of financial flows include expenditures
for an agricultural extension program for farmers, a malaria
prevention program to distribute mosquito nets, or the im-
plementation of improved forest management techniques.

Other than this, “Operation and Maintenance Costs” are also
separated from the IF and FF flow enumeration. The O&M
cost is the expenditure associated with the operation and
maintenance of the asset acquired. Examples include
ongoing fixed and variable costs such as salaries and raw
materials.

Investment entity: An “investment entity” is the body or
thing making the investment in the asset. This study defines
three types of investment entities: families, companies and
government.

Government: Governments are the national, provincial,
county and local governments of a country. Financial and
non-financial corporation’s owned wholly or in part by
governments, such as public universities, research institutions
and publicly held oil companies, udilities and management of
waters and forestry authorities belong to this category.
Government entities invest in physical assets and long-term
programs and services that provide public benefits.

Corporations: The companies include both financial firms as
non-financial businesses, and organizations may be profit or
non-profit. Financial firms are entities such as banks, credit
unions and insurance companies that provide financial
services to non-financial business, houscholds and govern-
ments. The non-financial firms produce goods (such as fossil
fuels, electricity, food or wood). The non-governmental
organizations are a kind of company of non-profit. Firms
invest in physical assets and programs. Their sources of
investment funds are from domestic sources and external
sources and can be in the form of shares (shares in domestic
capital markets and FDI), debt (loans from commercial
banks and bonds sold in capital market), national govern-
ment support (subsidies) or public foreign aid (in the form
of grants and loans conditional preference, known as ODA

or ODA).

Households: Households are individuals or groups of
people (e.g. families) acting as one unit financially.
Households invest in assets such as houses, farms, crop
fields. It is assumed that all their investment funds,
including capital (savings), debt (borrowing from friends,
family, financial institutions) and government support in
form of grants (that is to say-refundable deductions tax, tax
credits on purchases) are national funds, to simplify the
estimation of I&FE

Scenario: A scenario is an internally consistent and
plausible characterization of future conditions over a
specified period. For each sectoral assessment of I&FF for
adaptation, it must include a baseline scenario and an
adaptation scenario for that sector.

Baseline Scenario: The baseline scenario describes the
conditions of the status quo, that is to say, this is a
description of what will probably happen if no new policy
measure to address climate change is put in place.

Adaptation Scenario: The adaptation scenario includes
measures to adapt to climate change, that is to say, the
adaptation scenario should describe the expected socio-
economic developments, technological change (if appropri-
ate), new measures to adapt to climate change and the
expected investment in the sector given the implementa-
tion of adaptation measures.

Assessment period: The evaluation period is the time
horizon for assessment i.e. the number of years.

Base year: The base year is the first year of the assessment
period, that is to say the first year of baseline, mitigation
and adaptation. The base year should be a recent year for
which information on the I&FF and O&M is available so
that the IE FF and O&M costs for the first year of these
scenarios are all historical data. In fact, the reference year as
the starting waves of cost data for each scenario is based.

Discounting of future costs: We enumerated all costs valued
in constant 2010 prices and future costs were discounted at
a rate of 5% for computation of present value.
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2. SCOPE, DATA INPUTS, AND SCENARIOS

2.1 Sectoral Scope

According to the Bangladesh Bureau of Statistics (2007)
about one-fifth of populations are hard core poor who
consume less than 1805 kcal per capita per day (BBS,
2007). Bangladesh had an estimated 40.2 million under-
nourished people in 2004-06. Food security worsens with
inter-year shortfall in food grain production caused by
climatic variations and natural disaster such as floods, tidal
surge, drought, insects and pests attacks.

Bangladesh grows 46 economic crops of which rice are
the dominant, producing more than 33 million metric
tons annually. Besides, about 8.0 million metric tons of
potato, 0.79 million metric tons of oilseed and 0.66
million metric tons of pulses are produced. All these crops
require temperature between 18-25°C and are highly
sensitive to fog, cloud and change in humidity. Results
from crop simulation studies examining climate change
impacts on agriculture showed a negative impact on crop
productivity in Bangladesh.

Fisheries, livestock and forestry sectors are also largely
affected by climate change variability. The impact is
aggravated by disaster, flood, rising salinity, changing
course of the rivers etc. It affects habitat’s alteration, fish
reproduction, fish migration, natural fish breeding and fish
biology. Livestock production is also affected by the
climate changes due to reduction in the quality and
availability of feed, water, increased diseases and other
environmental stresses.

As the country is located between the Himalayas and the
Bay of Bengal and with three major rivers converging on
its territory, Bangladesh will remain prone to floods,
torrential rains, erosion, and severe cyclonic storms and
tidal surge. The climate change induced devastating events
will worsen livelihood of people with increased poverty.

2.2 Data Inputs and Scenarios

2.2.1 Assessment Period and Cost Accounting Parameters
In this assessment, the year 2010 is considered as the

base year. For future IF and FF calculation, the next 20

years (up to year 2030) have been considered as the
assessment period. In order to address inflation and

fluctuation in values of Bangladesh currency (BDT), the
accounting units are U.S. dollars in 2005 constant values
and a conversion rate of 1 USD=BDT 70 has been used.
All costs were enumerated in constant 2005 US dollars
discounted at a rate of 5% for computation of present
value at 2005 constant price, the formula used was Pn =
Pt/(l + r)t, where Pn is present value of investment, Pt is
investment cost in year t, and r is the interest rate of 5%.

2.2.2 Analytical Approach

The approach for calculating the additional investment
needed is the approximation of additional investment
needed to equal marginal cost of adaptation to marginal
avoided damages. For estimating FF, IF and O&M costs
for the base line and adaptations we followed basic
methodology described earlier in section 1.2.2. The base
line scenario of investment in agriculture sector was
assessed considering investment data base of ministry of
finance and planning commission available in Annual
development Programme (ADP) of Government of
Bangladesh (GoB) for the years 2006- 2010 without any
climate change adaptation costs. Annual investment
requirement in agriculture sector of Bangladesh is
estimated considering base line investment and assuming
an annual growth rate of 8% (over the year 2011-2030)
which is similar to GDP growth rate. The baseline scenario
reflects a continuation of current policies and plans, i.e., a
future till year 2030 when no new measures are taken to
address climate change (otherwise referred to as a “busi-
ness as usual” scenario).

The adaptation scenario of investment in agriculture
sector was assessed considering ADP in 2010 with
inclusion of costs of all adaptations to climate change.
Considering this as adaptation costs projections has been
made for the period 2011-30 with an annual growth rate
of 8% which is similar to GDP growth rate. The adapta-
tion scenario till year 2030 reflects new adaptation
measures taken in agriculture sector (an “adaptation
scenario”)

The investment costs of the baseline and adaptation
scenarios are then compared to determine the changes in
investments needed to mitigate or to adapt to the impacts
to the agriculture sector in Bangladesh.
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2.2.3 Historical IF, FF, and O&M Data, and Subsidies

The historical data on investment allocations of Bangla-
desh government in the agriculture sector was gathered
from the Ministry of Finance (MoF) and the Ministry of
Planning (MoP) for the period 2005-2011. Table 1
presents information on GoB’s investment allocation in
the annual development programme for the agriculture
sector during 2005 to 2011. In a 7 year period average
annual investment of GoB in the agriculture sector was
9.37 billion BDT, which was 3% of the total national
budget. Year to year fluctuation was observed in invest-
ments.

Table 1. Historical data on investment allocation of GoB in
ADP in the agriculture sector of Bangladesh

YEAR ALLOCATION (BILLION % OF GOB TOTAL AN-
BDT) NUAL DEVELOPMENT
BUDGET

Average of 7 9.37 3.00
years

Source: Ministry of Finance, GoB and Planning Commission

2.2.4 The baseline scenario
2.2.4.1 Demographic information

The baseline scenario describes the conditions of the
status quo. In this respect, it reflects the continuation of
the historical trend of achieving the investment and
financial flows throughout the period used for the
assessment (2005-2030).

Table 6.1 presents information on urban and rural
population in Bangladesh. For national aggregation
purpose, to collect the following information: In 2000
total urban population of Bangladesh was 29.60 million
and rural population was 99.70. and 20% live in urabn
areas and 80% in rural areas. In 2010 total urban popula-
tion increased to 33.9 million and rural population to
109.1 million with a total population of 143 million. The
sex ratio of male and female was almost stable (around
105) in the last decade with a population growth rate of
around 1.42 (Table 6.2). A large proportion of population
belongs to teen age group (39.4%) or dependent group,
the proportion of active population is around 56%.
District wise land area and demographic information is

presented in Table 6.4.

Table 2 Total urban and rural population of Bangladesh (in
million)

YEAR BOTH MALE Female Growth Urban Rural
SEX Rate Popula-  Popu-
(An- tion lation

Source: UNFPA 2008
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Table 3 Urban population as a percent of total population

1950 1960 1970 1980 1990 2000 2009 2015

Source: UNFPA 2008

One of the important challenges facing Bangladesh is its
continuous increase of population. In 2015 the total
population of Bangladesh would be around 157.64
million and it would further rise to 168.99 million in
2020 which would aggravate food insecurity problem of
Bangladesh. Bangladesh would face enormous challenges
of increasing food production with shrinking of crop lands
and increased negative shocks of climate change.

In 2005, one quarter of the population resided in urban
areas. By 2030, it is expected that 40 percent of the
population will reside in cities and urban centers (UN-
FPA). One influencing factor is the increase in population,
which is projected to increase by approximately 40 million
by 2030 (Table 2).

2.2.4.2 Macroeconomic perspective

Despite the losses caused by the two consecutive floods
and the cyclone ‘Sidr’ in 2007 and also the adverse effects
arising from unprecedented price hike of crude oil in
international market and agricultural inputs, the GDP
growth over the last five years grew consistently at an
average rate above 6 percent. The growth of import-export
trade, secular increasing trend in the flow of remittance
and the favourable balance of the current account kept the
external sector to some extent stable.



Fig. 2 Recent changes in structure of GDP
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During the recent decade overall GDP of Bangladesh
has been considerably shown upward trend. But the
growth in agriculture GDP slightly declined with an
average of 3.4% during 1997 to 2008. Agriculture being
the supportive of growth of the economy, there is no other
alternative but to develop agriculture sector for alleviation
of poverty by attaining accelerated economic growth.
Since provision of food security, improvement of the living
standard and generation of employment opportunities of
the huge population of the country are directly linked to
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efforts by the Government for the overall development of
this sector.
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2.2.4.3 Sectoral overview of agriculture

Agriculture is the most important sector of Bangladesh
economy due to its role in food security, employment and
livelihood. The current share of agriculture to GDP is
around 21%, although this share has been declining in the
last ten years along with the one of the agricultural sub
sectors’ (Table 1). Still more than 70% of the people in
Bangladesh are directly or indirectly employed in this
sector.

The agriculture of Bangladesh is dominated by crops
which accounts about half of total agricultural GDP
Fisheries & livestock are also important sub-sector
contributing to agricultural GDP (Table 3). It is impor-
tant to note that in the recent decade the subsector of
livestock, forestry and fisheries had faster growth rate
(Table 4). There are, however, substantial year to year
fluctuations in these rates and it is most pronounced in
case of crops.



Table 3.Contribution of agriculture to GDP (%) at constant prices (Base: 1995-96=100)

SECTOR/ SUB-SECTOR YEAR

1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

Source: Statistical Yearbook of Bangladesh 2007

Table 4.Growth rate of agriculture and its sub-sectors at constant price (Base: 1995-96=100)

SECTOR/ SUB-SECTOR YEAR
1999-00 2000-01 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

Ggwe o6 [ass |2 ass el st am  |aas
b 278 2 e es lam | lews s

D. Fishing 8.87 4.53 2.22 233 3.09 3.65 3.91 4.07 4.11

Source: Statistical Yearbook of Bangladesh 2007 & Statistical Pocket Book 2008

Rice dominates Bangladesh agriculture covering more
than 80% of the land area. The production of main staple
rice has shown a long term growth trend of 2.8 percent
per annum over the period from 1981/82 to 2006/07.
During 1997 to 2005, Boro acreage substantially increased
with the reduction of rain-fed Aus which showed about
6.3 percent annual growth during the same period. Boro
rice accounts for about 60 percent of total food grain
production (Figure 1 and 2).
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Figure 1. Rice acreage by season
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During the same period production of potato and vegeta-
bles also increased considerably (Fig 3). For other crops
long term growth remains unsatisfactory. Usually little land
is used to grow nutritionally important food crops such as
vegetables, fruits, pulses and oilseeds (Table 5). During re-
cent years both production and area of wheat, pulses and
oilseeds have been greatly reduced.

Table 5 Percentage of land area planted to different crops

in 2004-05
Rice 79.4
Wheat 4.09
Pulses >2.80
Oilseeds >2.37
Potato >2.39
Jute >2.86
Fruits >1.36
Sugar cane >1.15
Tea >0.39
Spices and condiments >2.21
Vegetable >2.14
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During recent years both production and area of wheat,
oilseed and pulses have greatly reduced. The growth of puls-
es was only 0.3% while sugar was negative 1.2% other than
rice and potatoes all other crops showed the decline in

growth rate (Table 6).

Table 6 Growth of non rice crops in Bangladesh during
1971 to 2007

00D
00

Wheat -2.9
Pulses 0.3
Oil crops 23
Potatoes 3.0
Vegetables 1.5
Sugar -1.2
Fish 25
Meat 23
Milk 23
Egg 4.0
Vegetable >2.14

Livestock: In 2006-07, total cattle population of the coun-
try was about 23 million, buffaloes 1.21 million, goat and
sheep 23 million and poultry and duck 246 million. The
production of milk, meat (beef, mutton and chicken) and
eggs had an increasing trend over the past several years (Fig
4 and 5). However, its total production is still far below
the national requirements. The milk production showed
slow growth but sustained growth while recently meat
production is slightly decreasing. On the other hand, the
egg production largely fluctuates due to avian influenza.

Fig. 4 Trend in production of milk and meat in Banglaesh
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Fig. 5 Trend in egg production in Bangladesh
Data from Bangladesh Economic Review, 2009
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Data from Bangladesh Economic Review, 2009.

Fisheries: Long term growth rate in production of fish
during 1971 to 2007 was 2.5%. During 2001-02 to 2007-
08 total fish production increased from 1.89 million MT
to 2.59 million MT with an average annual growth rate of
5.3%, while inland fish and cultured fish production had
growth rates of 8.2% and 4.2%, respectively (Table 7).
Overall shrimp production has increased steadily over the
last 20 years (Figure 6 and 7), but still much lower than
that of the neighbouring countries such as Thailand with
800 kg/ha (Samsak et al. 2005) and India with 600 kg/ha
(Vasudevappa, 2005). Among shrimp producing coun-
tries, Bangladesh ranks fourth with respect to area under
shrimp farming and sixth in volume of production.
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Fig. 6 Trend in production of milk and meat in Banglaesh Table 8. Estimated growing stock of wood in Bangladesh
c 307 FOREST TYPE GROSS VOLUME OF GROWING
2 STOCK OF WOOD, MILLION M3
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F o Cutwofsh [P 207 |1 |1s7 |
15 A
£ Marine fish
s 10 M Total fish Village/homestead forest** | 69.16 89.58 101.94
2
S * Data from FAO, 2005.
'g 5 1 **Hammermaster data of 54.8 million m3 in 1981 with growth rate of
o 2.62 (Choudhury and Hossain 2009 used to derive the estimated data).
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Source: Data from Bangladesh Economic Review, 2009.

Table 7 Recent trend in fish production in Bangladesh
during 2001-08

COMMODITY GROWTH (DURING 2001-
2008)

Total fish 53

Source: Bangladesh Economic Review, 2009 and authors calculation.

Agro-Forestry: The production of wood in Bangladesh
since 1970 is increasing. This increase depends largely on
the expansion of new social forestry plantations involving
private participants. Beside these, over 10 million home-
steads in about 88 thousand villages across the country
possess a large quantity of trees. These homesteads are the
major suppliers of wood for the nation. The role of the
homesteads in growing stock is presented in Table 8. The
total forest area in Bangladesh is 2.53 million hectare in
2007; but all do not necessarily carry tree cover. The tree
covers 48.8% of the forest land.
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Fig. 5 Trend in egg production in Bangladesh
Data from Bangladesh Economic Review, 2009
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2.2.4.4 Current Food security situation

About 40% of Bangladesh’s total population are calorie
poor, consuming less than 2122 keal per capita per day,
while one-fifth of population are hard core poor who
consume less than 1805 keal per capita per day (BBS,
2007). According to SOFI 2009, Bangladesh has an
estimated 40.2 million undernourished people in 2004-
06'. One positive aspect is that the proportion of under-
nourished in total population has declined from 36% in
1990-92 to 26% in 2004-06. Out of a total of 336.6
people who are estimated to be undernourished in South
Asia, 12% comes from Bangladesh (India’s share is 75%).
The most recent estimates (Household Income Expendi-
ture Survey — HIES, 2005) revised to up to 56 million
(still 40% of the population) the absolute number of
undernourished people, those who fail to meet minimum
level of caloric consumption needs of 2122 Kcals/person/
day. Within this population 27 million are unable to
consume 1805 Kcal/person/day and 11 million are below
the consumption level of 1600 Kcal/person/day.

)
a
ercentage

B Production
—o— Percent

)
P

Food security worsens with inter-year shortfall in food
grain production caused by climatic variations and natural
disaster such as floods, tidal surge and insect and pest
attacks. Variations in food intake also exist between
regions of the country, between adults and children and
between men and women at the household level.

Bangladesh has made good progress since 1992 in
reducing income poverty based on the national poverty
line. The country was able to lower the overall incidence of
poverty from 58.8 percent in 1991-92 to about 48.9
percent in 2000, with an annual rate of decrease of 1.8%
per year. It further declined to 40% in 2005 with a
decreasing rate of 3.9% per annum (Fig. 8). In spite of the
advancement, about 57.7 million people are poor with
one-third caught in hard-core or extreme poverty.

! Undernourishment exists when caloric intake is below the minimum dietary energy requirement (MDER). The MDER is the amount of energy needed for

light activity and a minimum acceptable weight for attained height, and it varies by country and from year to year depending on the gender and age

structure of the population.
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Fig 8. Proportion of population below national poverty line during
1991 to 2005 (estimates for 2007)

Incidence of poverty in Bangladesh, 1991-2007
Source: Reproduced from GOB (2009}, Table 3.3, p.54. 9 8.5% added in 2007/08
because of price hike The figures are primarily based on BBS (2007)
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2.2.4.5 Some historical programmes for climate
change adaptations in Bangladesh by GOB

Flood management schemes to raise the agricultural
productivity of many thousands of km of low-lying
rural areas and to protect them from extremely
damaging severe floods;

Flood protection and drainage schemes to protect
urban areas from rainwater and river flooding
during the monsoon season;

Coastal embankment projects, involving over 6,000
km of embankments and polder schemes, designed
to raise agricultural productivity in coastal areas by
preventing tidal flooding and incursion of saline
water;

Over 2,000 cyclone shelters to provide refuges for
communities from storm surges caused by tropical
cyclones and 200 shelters from river floods;
Comprehensive disaster management projects,
involving community-based programmes and early
warning systems for floods and cyclones;

Irrigation schemes to enable farmers to grow a dry
season rice crop in areas subject to heavy monsoon
flooding and in other parts of the country, includ-
ing drought-prone areas;

Agricultural research programmes to develop saline,

drought and flood-adapted high yielding varieties of

rice and other crops, based on the traditional
varieties evolved over centuries by Bangladeshi
farmers;

Coastal ‘greenbelt’ projects, involving mangrove
planting along nearly 9,000 km of the shoreline.

2.2.4.6 Financial need assessment in National
Adaptation Programme of Action (NAPA)

Developed under the Least-Developed Country
Fund (LDCF)/Global Environment Facility (GEF)
initiative with the participation of civil society
organisations (CSOs) as well as UN institutions.
Focused on three particular effects of climate
change: increasing sea level rise, changing rainfall
patterns; and increases in the frequency and
intensity of extreme events.

Identified 15 immediate and urgent projects that
will address the country’s vulnerability to climate
change in the original plan and 18 specific projects
in the revised plan. So far, only one of the 15
projects has been supported by LDCF/GEF (Table
9).



Table 9. Allocations for climate change adaptations in NAPA

PROJECT TITLE

Providing drinking water to coastal communities to
combat enhanced salinity due to sea level rise

Climate change and adaptation information dis-
semination to vulnerable community for emergen-
cy preparedness measures and awareness raising
on enhanced climatic disasters.

6 Mainstreaming adaptation to climate change into
policies and programmes in different sectors (focus-
ing on disaster management, water, agriculture,
health and industry).

8 Enhancing resilience of urban infrastructure and
industries to impacts of climate change

Promotion of research on drought, flood and saline
tolerant varieties of crops to facilitate adaptation
in future.

Adaptation to agriculture systems in areas prone to
enhanced flash flooding - North East and Central
Region

Promoting adaptation to coastal fisheries through
culture of salt tolerant fish special in coastal areas
of Bangladesh

TYPE OF
PROJECT

Intervention

Awareness and
Capacity Building

Capacity building

Capacity building

Research

Intervention

Intervention

PRIMARY IMPLEMENTING
AGENCY

Department of Public Health
Engineering (DPHE)

Ministry of Environment and For-
est (MoEF)

Department of Environment (DoE)

Department of Environment (DoE)

Bangladesh Agricultural Research

Council (BARC)

Department of Fisheries (DoF)

Department of Fisheries (DoF)

TOTAL COST

Full project: USD 1.5 million
Project design: USD 25,000

Full project: USD 7 million
Project design: USD 50,000

Full project: USD 1 million
Design phase: USD 25,000

Full project: USD 2 million
Design phase: USD 25,000

Full project: USD 5 million
Design phase: USD 50,000

Full project: USD 4.5 million
Project design: USD 50,000

Full project: USD 4 million
Project design: USD 50,000
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Bangladesh is one of the few countries that have
successfully developed participatory disaster management.
Since 2003, the Comprehensive Disaster Management
Programme (CDMP) of the Ministry of Food and
Disaster Management (MoFDM) has advanced govern-
ment-wide and agency risk reduction efforts. The Ministry
of Environment and Forests (MoEF), guided by the
National Environment Council, which is chaired by the
Prime Minister, tackles climate and environmental issues.
Following recent structural changes, the MoEF’s Climate
Change Unit (CCU) now coordinates other ministries to
implement climate change-related projects and pro-
grammes.

The draft version of the sixth five-year development plan
(2011-15) set 16 core targets — for economic growth,
employment, poverty reduction, human resources
development, gender balance and environmental protec-
tion. Along with higher per capita income, the govern-
ment’s Vision 2021 manifesto projects a development
scenario where citizens will have higher living standards,
better education and social justice. It aims to ensure a
more equitable socio-economic environment and sustain-
able development through better protection from climate
change and natural disasters.

The government has earmarked more than $10 billion
in investments for the period 2007 to 2015 to make
Bangladesh less vulnerable to natural disasters. Despite
this effort, the direct annual cost of natural disasters over
the last 10 years is estimated to be between 0.5 and 1 per
cent of GDP2 (The social safety net budget is 2.1 to 2.8
per cent of GDP) The first phase of the Comprehensive
Disaster Management Programme (CDMP), successfully
implemented by the MoFDM, cost about $26 million.

There are several funds in Bangladesh for climate change
adaptation. The subsequent section below describes about
these funds.

2.2.4.7 Current availability of financial resources by
DPs: Pilot Programme for Climate Resilience
(PPCR)

During the first PPCR Joint MDB Mission held in
February 2010, it was agreed with the government of
Bangladesh (GOB) that, the ADB and WB will support the
MOEEF in preparing the draft Strategic Program for Climate
Resilience (SPCR). It was agreed that the preparatory
process would be carried out in close consultation with
other development partners and concerned ministries/
agencies of the GOB and interventions will focus in the
coastal zone.

Preparation has involved desk study of existing develop-
ment policies and startegies including the Bangladesh
Climate Change Strategy and Action Plan (BCCSAP), the
revised National Adaptation Program of Action (NAPA),
the draft Strategy to ensure the Private Sector in Climate
Change Adaptation in Bangladesh, other relevant report,
studies and policies on climate change particularly for the
coastal zone, and a stocking of planned and ongoing climate
change projects by GOB, MDBS, development partners,
the private sector and NGOs.

During the MDB’s held various consultations and
meetings with BWDB, DMB, BMD, MOFDM, MOEE,
LGED, FD, ERD, all government agencies associated with
the PPCR process and development partners. The out put
of that consultations is SPCR which presents a comprehen-
sive package of plans, programs and actions for climate
resilience what can be financed through PPCR, the
government confirmed that priority interventions will be
channelled through MDBs (ADB, IFC and WB) in line
with the program design presented in the Table 10.
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Table 10 Assessment in PPCR for climate change adaptations in 2010

PROGRAM OBJECTIVES

IMPLEMENTING DPS AMOUNT
AGENCY MILLION
uss

Coastal embankment improve- | 1.Embankment stabilization BWDB, FD, BFRI World Bank
ment and afforestation 2. Internal polder management

Preparatory studies and techni- | 1. Feasibility studies on individual climate resilient family

cal assistance housing in the coastal zone

2. Capacity building for mainstreaming resilience to climate
change and knowledge management, strengthening capac-

ity of climate change department of MOEF

2.2.4.8 GOB initiatives for climate change adapta-
tions

The government has taken several positive actions to
implement BCCSAP-2009. GoB set up a ‘Climate Change
Trust Fund (CCTF) and allocated about US$ 100 million
in its budget for tackling climate change. A similar amount
has been budgeted for 2010-11 as well. Early this year
government has instituted a Board for managing CCTE
The government has also established a Climate Change Unit
under the MoEF to deal with all matters related to climate
change and implementation of BCCSAP -2009. So far the
CCTF has approved a total of 66 projects (38 from GoB
and 28 from NGOs). Thirty four GoB projects are under
implementation of which 4 are on food security, social
protection and health, 3 for comprehensive disaster
management, 7 for infrastructure, 6 for research and
knowledge development and 6 for mitigation and low
carbon development. The country has invested heavily in
adaptation measures such as flood management schemes,
coastal embankments, cyclone and flood shelters, as well as
raising roads and highways and research and development
towards climate resilient farming. Over the last three
decades Bangladesh has developed some ability to manage
disasters, in particular, floods and cyclones.

The governments of Bangladesh and the United Kingdom
jointly organized a conference in London in September

2008 to highlight the climate change vulnerability of
Bangladesh and need for international cooperation. In the
London conference, a multi-donor trust fund for climate
change was proposed as a modality for the Development
Partners (DPs) to support Bangladesh in implementing the
BCCSAP.

Following this, the Bangladesh Climate Change Resil-
ience Fund with an amount of US$ 110 million with
contribution from number of donors was set up in May
2010. The DFID has committed US$86.7 million, Sweden
US$11.5 million, Denmark US$1.6 million (DKK 10
million) and the EU US$10.4 million to BCCRE No other
DPs so far made any commitment to the BCCRE The
World Bank Group and Asian Development Bank are
processing a project entitled the Pilot Programme for
Climate Resilience (PPCR) for US$110 million from global
fund as part of the Climate Change Investment Fund.
During recent years several DPs are active and only now
committing some resources, but mostly with Technical
Assistance (TA) to climate change programs of BCCSAPD. It
is difficult to compile an exhaustive list as the process of
commitment by DPs is in transition, however, a list so far
obtained is provided in the Table 11.



Table 11: Some Commitment/ ongoing DP’s supported projects on climate change

NAME OF DONORS TITLE OF THE PROJECT AMOUNT

Strengthening the Resilience of the Water Sector in Khulna to Climate Change $ 600 thousand

Adaptation and Impact Assessment m
CIDA

Emergency Disaster Damage Rehabilitation Project of ADB $10.2 million

‘Climate Change Program - Climate and Life’ (2009-2014) £30.0 million

Complementary project of ‘Integrated Protected Area Co-management Project $ 7.0 million

Support to Assist Landless and Small Farmers in Impoverished Areas $ 10 million

Denmark

Grant for Disaster Prevention and Construction of Multipurpose Cyclone Shelters in the | JPY 960.0 million
cyclone Sidr affected areas

Small Scale Water Resource Development Project JPY 7.5 billion

Construction of 75-100 Multi-porpose cyclone shelters in cyclone Sidr affected areas of | $38.4 million

Khulna and Barisal

Emergency Assistance for cyclone Sidr and for post flood rehabilitation $ 5.5 million
United Nations Development

Sweden International Development
Agency (SIDA)
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It is estimated that a $500 million programme will need
to be initiated in Years 1 and 2 (e.g., for immediate actions
such as strengthening disaster management, research and
knowledge management, capacity building and public
awareness programmes, and urgent investments such as cy-
clone shelters and selected drainage programmes) and that
the total cost of programmes commencing in the first 5
years could be of the order of $5 billion. Between 2007 and
2010, the government invested significantly to build more
than 1,000 new shelters to save lives during cyclonic storm
surges.

2.2.4..9 Comprehensive Disaster Management
Programme phase 2 (CMDP2)

The Swedish Government decided on a Climate Change
Initiative for the years 2009-2012, with new and addi-
tional funding amounting to 4 000 MSEK, to tackle
climate change in developing countries. For Bangladesh, a
total of 180 MSEK has been allocated above already
committed bilateral support. Sweden currently supports
the CDMP2 within the scope of the Climate Change
Initiative: CDMP2 aims at reducing Bangladesh’s vulner-
ability to adverse natural and anthropogenic hazards and
extreme events, including the devastating potential
impacts of climate change. The implementation period is
January 2010 to December 2014. Apart from Sweden and
UNDD, the programme is supported by Norway, UK,
Australia, and the European Union. Total project budget
amounts to 70 MUSD, out of which the Swedish contri-
bution is 7 MUSD. CDMP2 is managed by UNDP and
implemented by the GoB.

2.2.4.10 Baseline IF, FF and O&M expenditures

Table 12 presents baseline scenario IE, FF and O&M es-
timates by investment type in Bangladesh agriculture with-
out any climate change adaptations costs. They were clas-
sified into 17 programme areas:

1. Awareness building. 2. Infrastructure development, 3.
Disaster preparedness, 4. Disaster rehabilitation, 5. Re-
search, Technology generation and knowledge manage-
ment, 6. Agricultural extensions, 7. Livestock development,
8. Fisheries development, 9. Food and nutrition security,
10. Wet land conservation , 11. Biodiversity management,
12. Improved agricultural production and adaptation prac-

tices to reduce emissions of green house gases from agricul-
tural land,13. Agro-processing & agri-business develop-
ment, 14. Market infrastructure development, 15. Irrigation
and water management, Irrigation and water management
adaptations includes cannel digging, capital dredging, de-
velopment of irrigation structure, improving water distri-
bution system, increasing on-farm irrigation efliciency,
training of water users association/groups, etc. Some of
these programmes of Ministry of agriculture (MOA) may
overlap with water sector programmes in Bangladesh under
Monastery of water resources. 16. Agro-forestry, 17. Coast-
al zone management.



Table 12. Baseline scenario of IF, FF and O&M Estimates by Investment Type in agriculture (2005 million USD)

YEAR 1. AWARENESS BUILDING 2.INFRASTRUCTURE DEVELOPMENT 3.DISASTER PREPAREDNESS 4. DISASTER REHABILITATION
IF O&M Total FF Total FF IF O&M Total FF IF O&M Total

mmmmmlmmmmammmmm
2014 Jo1 los |os |12 |477 |3576 |75 |4768 |36 |45 |61 |242 |23 |93 l40s |1621 |

s o1 Jor los |15 sss lema [me |ser [a2 |tes |n |ma |me |ras [ |eer |
s o2 Joa lo7 |17 leas lmes (73 |ews |49 |1os |3z |so |3 |r:e ss2 |me |

00 o2 |10 [oa |20 |s7 |swa |mas |mes |sa |m o6 |ma ams |1sas oes |asra |
oz |12 o3 |23 |ma less |ma lmms |o7 |9 |n2 eea sso |1 750 laon |
04 o3 |12 11 |27 |was |70 [1sas |wma |7a |ova s s sas |aoo wrs lson |
6 o3 |16 (13 |31 |11 |ss [1mor |t |o |ses 152 o0 ez |aso 12r lauma |
o0 Joa lts (15 |27 |woo |1sa [m0r | 107 @7 |va o e |ass |ves s |

2030 0.4 2.1 1.7 4.3 163.3 1225.1 | 245.0 1633.4 124 |49.8 |[20.7 |83.0 83.3 333.3 [ 138.9 |555.5

Table 12a. Baseline scenario of cumulative IF, FF and O&M Estimates by Investment Type in agriculture (2005 million USD)

SOURCE 1. AWARENESS BUILDING 2. INFRASTRUCTURE DEVELOPMENT 3. DISASTER PREPAREDNESS 4. DISASTER REHABILITATION

FF IF O&M Total FF IF 0o&M Total FF IF O&M Total FF IF O&M Total

Government |3 13 10 25 965 7235 1447 9647 74 294 123 | 490 492 1969 |820 3281

Note: Private investment assessment is not possible because of lack of base line data



Table 12. Base line scenario of IF, FF and O&M Estimates by Investment Type in agriculture (2005 million USD) (continued)

YEAR 5.RESEARCH, AND KNOWL- 6. AGRICULTURAL EXTENSIONS 7.LIVESTOCK DEVELOPMENT 8. FISHERIES DEVELOPMENT
EDGE MANAGEMENT

IF O&M Total FF Total FF IF O&M Total FF IF O&M Total

B el el e s | ks p 1 e s
a6 1 las |11 1o [s0 @1 [0 w2 lso |ia a0 | lso |23 lso |33
ot (12 |s7 |12 |sa s |2 s |z la7 | a7 |na lss |2 lss |ws |

2018 |14 67 |14 |95 123 |73 |123 |s1s |s5 |256 |55 |365 68 |317 |e8 |as3
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2 (15 o1 |19 |10 (167 |mo |17 |1e |25 lms lis lws |2 |es ls2 |ews |
024 (23 106 23 |15 (195 [st0 |15 |10 |37 lms a7 lso |ws |s03 s |ns |
s (27 12 27 |17 27 |61 [n7 |isie |11 ;4 w1 les | |sr e |ma |
s [31 144 (3 |06 265 |ms |25 |1es |1a 2 |ns ms |mr |ees |7 |srs |

2030 3.6 16.8 |[3.6 24.0 |30.9 1444 |309 206.2 |13.8 (644 (138 |92.0 171 79.9 171 114.1

Table 12a. Base line scenario of cumulative discounted IF, FF and O&M Estimates by Investment Type in agriculture (2005 million
USD) (continued)

SOURCE 5.RESEARCH, KNOWLEDGE 6.AGRICULTURAL EXTENSIONS 7.LIVESTOCK DEVELOPMENT 8. FISHERIES DEVELOPMENT
MANAGEMENT

FF IF O&M Total FF IF O&M Total FF IF O&M Total FF IF O&M Total

Government | 21.3 (994 |[21.3 142.0 | 182.7 8526 |[182.7 1218.1 |81.5 (380.5 (81.5 |543.6 |(101.1 |471.6 |101.1 |673.7
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Table 12. Base line scenario of IF, FF and O&M Estimates by Investment Type in agriculture (2005 million USD) (continued)

YEAR 14. MARKET INFRASTRUC-  15. IRRIGATION AND WATER 16. AGRO-FORESTRY 17. COASTAL ZONE
TURE DEVELOPMENT MANAGEMENT MANAGEMENT

IF O&M Total FF O&M Total FF IF O&M Total FF IF O&M Total
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Table 12a. Base line scenario of cumulative discounted IF, FF and O&M Estimates by Investment Type in agriculture (2005 million
USD) (continued)

SOURCE 14. MARKET INFRASTRUC-  15. IRRIGATION AND WATER 16. AGRO-FORESTRY 17. COASTAL ZONE
TURE DEVELOPMENT MANAGEMENT MANAGEMENT

FF IF O&M Total o&M Total FF IF O&M Total FF IF O&M Total

Government | 814 |3797 (814 |5425 |709 |3308 709 4725 |35 163 35 232 316 | 1476 |316 2109 [=PLEE)




2.2.5 Adaptation Scenario
2.2.5.1 Scenario description

Bangladesh is already feeling the impact of climate
change. Frequency of disasters like cyclone, flood and
drought has already risen above the normal level. IPCC
4th assessment report (IPCC, 2007) has already listed
Bangladesh as one of the most vulnerable countries of the
world. It has mentioned that climate impacts will effect
Bangladesh in several ways: a) sea level rise will perma-
nently inundate roughly 1/3rd of the country if it is not
properly protected with embankments and polders; b)

Table 13. Causes of impacts, vulnerable area and impacted sectors

CLIMATE AND RELATED ELEMENTS CRITICAL VULNERABLE AREAS

Sea Level Rise and Salinity Intrusion « Coastal Area
«Island

Caclone and Storm Surge « Coastal and Marine Zone

Source: NAPA team

frequent floods will force millions to become climate
refugees; ¢) deteriorate the poverty, health and nutrition
scenario; and d) increase salinity in coastal areas (Haque,
2008). The report further went in to suggest possible
adaptation options for the developed nations in energy,
transportation, construction, industry, agriculture,
forestry, and waste disposal mechanism to reduce or arrest
the growth of carbon emission into the atmosphere. The
agriculture sector of Bangladesh is much vulnerable to
climate change. The climate related elements, critical
vulnerable areas, most impacted sectors and intensity of
impacts are presented in Table 13 and 14.

MOST IMPACTED SECTORS

« Agriculture (crop, livestock, fisheries)
- Water

« Energy

« Health

« Marine Fishing

« Infrastructure

» Human settlement
« Life and property



Table 14. Intensity of impacts on different sectors due to climate change

PHYSICAL VULNERABILITY CONTEXT

Extreme Tem-  Sea Level Rise Drought  Flood
perature

Coastal Salinity River Flood

Inundation Intrusion

Cyclone and Erosion and Sectoral Vulnerabil-
Storm Surges  Accretion ity Context

Flash Flood

e e e e e e e - | CopAgriculure

e e - - e e |- [lwestok |

++ + - - +

+ - Energy

2.2.5.2 Adaptations to climate change in agricul-
ture of Bangladesh

Bangladesh has to adapt to the changing circumstances.
The people of Bangladesh have become adapted over
generations to the risk of floods, droughts and cyclones. In
areas where inundation is at risk, they raise their houses on
mounds, above the normal flood level, and adjust their
cropping patterns to take advantage of the flood water.
Farmers across the country are adapted to local flooding
and rainfall patterns by growing a wide range of indig-
enous and high-yielding varieties of rice and other crops.
Rural roads, paths, tracks and other infrastructure, such as
schools, are also raised above flood level, where possible.
Potential adaptation measures those pertinent for the
water sector are described below:

In order to enable the agriculture sector to adapt to the
adverse effects of climate change, a number of measures
should be promoted to enable it play its role in a context
of food security and general economic crisis. Various
adaptation to climate change for agriculture sector of
Bangladesh is identified through review of various
documents and consultations which are presented in Table
15 (Karim 2009, Karim and Igbal 2001, MoA
1996/1997/1999/2008, MoEF 1994/2009, MoF 2005,
MoFL 1998/2007, Karim and Islam 2010, Planning
Commission 2010/2011).

The Bangladesh Climate Change Strategy and Action
Plan (BCCSAP) in 2009, provided a set of programmes
under six priority action pillar (see figure 8). It is a 10-year
programme (2009-2018) for capacity building and
country resilience to climate change challenges. First
five-year part based on sic themes encompasses 44
programmes related to adaptation and mitigation.

For adaptation investment planning, the same invest-
ment heads as of the baseline investment have been
considered. A total of 17 investment programme areas
have been planned to be implemented over a period of the
next 20 years until 2030. Table 15 identifies the pro-
grammes that are selected or detailed I&FF calculation in
the agriculture sector. Appendix 1 presents details of each
broad programme area.



Table 15 Various adaptation to climate change in agriculture of Bangladesh

BROAD PROGRAMME AREAS

2. Infrastructure development

4. Disaster rehabilitation

Livestock development

7. Food and nutrition security

9. Biodiversity management

11. Agro-processing

13. Irrigation and water management

15. Coastal zone management

SPECIFIC ADAPTATION

Construction and repairing of roads and embankments

Construction and management of food storage, silos, etc; distribution of inputs (seeds, fertilizers, saplings).

Varietal development: salt and draught tolerant varieties, management practices: short maturing varieties,
fertilizer and soil management trials

Technology generation for increasing shrimp and fishery productivity, dredging of rivers, channels, commu-
nity based management of water bodies and rehabilitation of fishers

Expanding veterinary health services, disease control, feeds and fodder production, special breeding and
biogas production.

Ensuring food availability, access, and utilization

Regeneration and protection of biodiversity in varied ecosystems and promotion of improved management
practices.

Promoting climate resilient agro-processing technique, value chain management specifically HRD and post
harvest loss minimization

Improved water reservoir, channels, rivers and improved distribution system and on-farm water management
technology, restructuring of land use based on availability and productivity. Interventions in this programme
area is focused to increase water productivity and solely on the agriculture system.

Polder management towards enhanced agricultural productivity, development of improved drainage, land
suitability zoning, and agricultural intensification, , climate resilient technology and improved management
practices, establishment of special agricultural R & D centres, market development, promotion of off-farm

activities, agro-tourism and human resettlement




ASSESSMENT OF INVESTMENT AND FINANCIAL FLOWS TO ADAPT TO THE CLIMATE CHANGE EFFECTS IN THE AGRICULTURE SECTOR

In Bangladesh most of the adaptation measures are
taken by public sector department/institutions. There are
some NGOs carrying out awareness building programmes
and developing local level community groups. Research
and extensions would be the major functions of public
sector agencies. The role of private sector would be in the
area of agro-processing and market infrastructure develop-
ment. Construction of polders, dredging of rivers are the
responsibility of three ministries including water resources,
local government and agriculture. Whereas the role of
NGOs, community organizations and private sectors is
the operation and maintenance of infrastructure.

We have briefly presented below discounted cumulative
IF FF and O&M of each of the adaptation considered
under the broad investment heads (Table 15 and 16 ):

1. Awareness building: The total discounted adapta-
tion investment is US $ 56.1 million of which FE
IF and O&M costs are 5.6, 28.0 and 22.4,
respectively. One important project undertaken
under this programme is Intensification of agricul-
tural information services of AIS at 10 agricultural
regions (Annex 1)

2. Infrastructure development: The total discounted
adaptation investment is US $ 21438.2 million of
which FE IF and O&M costs are 2143.8, 160.78
and 3215.7 million dollar respectively. Six projects
under taken in 2010-11 (annex 1).

3. Disaster preparedness: These include only for
agriculture sector. The total discounted adaptation
investment is US $ 1089 million of which FE IF
and O&M costs are 163.4, 653.4 and 272.3
million US dollar respectively. Three projects under
taken in 2010-11 (annex 1).

4. Disaster rehabilitation: These include only for
agriculture sector. The total discounted adaptation
investment is US $ 7291 million of which FE IF
and O&M costs are 1093.7, 4374.6 and 1822.8
million US dollar respectively. Six projects under
taken in 2010-11 (annex 1).

5. Research, technology generation and knowledge
management: The total discounted adaptation
investment is US $ 315.5 million of which FE IF
and O&M costs are 47.3, 220.8 and 47.3 million
US dollar respectively.

6. Agricultural extensions services development:

10.

11.

12.

13.

14.

The total discounted adaptation investment is US $
2706.8 million of which FF, IF and O&M costs are
406, 1894.8 and 406 million US dollar respectively.
Seven projects under taken in 2010-11 (annex 1).
Livestock development: The total discounted
adaptation investment is US $ 1207.9 million of
which FE IF and O&M costs are 181.2, 845.6 and
181.2 million US dollar respectively. Eight projects
under taken in 2010-11 (annex 1).

Fisheries development: The total discounted
adaptation investment is US $ 2706.8 million of
which FE IF and O&M costs are 406, 1894.8 and
406 million US dollar respectively. Elevenx projects
under taken in 2010-11 (annex 1).

Food and nutrition security: The total discounted
adaptation investment is US $ 3490.2 million of
which FE IF and O&M costs are 523.5, 2094.1
and 872.6 million US dollar respectively. Six
projects under taken in 2010-11 (annex 1). Six
projects under taken in 2010-11 (annex 1). Four
projects under taken in 2010-11 (annex 1).
Wet land conservation: The total discounted
adaptation investment is US $ 1490.8 million of
which FE IF and O&M costs are 223.6, 1043. and
223.6 million US dollar respectively.

Biodiversity management: The total discounted
adaptation investment is US $ 786.3 million of
which FE, IF and O&M costs are 117.9, 550.4 and
117.9 million US dollar respectively. Seven projects
under taken in 2010-11 (annex 1).

Reducing emission of green house gases from
agriculture: The total discounted adaptation
investment is US $ 1815.8 million of which FE, IF
and O&M costs are 242.4, 1131.1 and 242.4
million US dollar respectively. One projects under
taken in 2010-11 (annex 1).

Agro-processing & agribusiness development:
The total discounted adaptation investment is US $
1388.2 million of which FF, IF and O&M costs are
208.2, 971.7 and 208.2 million US dollar respec-
tively. One projects under taken in 2010-11 (annex
1).

Market development: The total discounted
adaptation investment is US $ 1203 million of
which FE IF and O&M costs are 180, 843 and 180
million US dollar respectively. Three projects under
taken in 2010-11 (annex 1).



15. Irrigation and water management: The total dollar respectively. Three projects under taken in
discounted adaptation investment is US $ 1049.5 2010-11 (annex 1).
million of which FE IF and O&M costs are 157, 17. Coastal zone management: The total discounted
735 and 157.5 million US dollar respectively. adaptation investment is US $ 8685 million of
Fifteen projects under taken in 2010-11 (annex 1). which FE IF and O&M costs are 702, 328 and
16. Agro-forestry: The total discounted adaptation 702.9 million US dollar respectively. Three projects
investment is US $ 516.5 million of which FF, IF under taken in 2010-11 (annex 1).

and O&M costs are 77, 361.5 and 77.5 million US

Table 16. Adaptation Scenario: Annual IF, FF, and O&M Estimates by Investment Type
Table Adaptation in Bangladesh agriculture due to CC (2005 million USD)

YEAR 1. AWARENESS BUILDING 2.INFRASTRUCTURE DEVELOPMENT 3.DISASTER PREPAREDNESS 4. DISASTER REHABILITATION
O&M Total FF Total O&M Total FF O&M Total

m-mmmmmmmmmmm
2014 J03 |14 [11 |28 |10s0 7946 [1589 [10ses ls1 |323 135 |s38 se0 |2162 [901 3603
2016 J03 |16 |13 |32 |1236 9269 |18s4 |12358 |94 |377 157 |628 630 |2522 1051 |4203

2018 J04 |19 |15 |38 |1441 |10811 [2162 [1a414 110|439 183 |732 735|204 [1226 |402

o0 Joa |22 18 [as |rear |usio |22 |rema |12a |si2 | [asa lms a0 o |5 |
2 Jos |26 a1 [s1 |11 |ws a2 |ens |19 |sms |24 96 om0 4002 1667 |eeno |
o4 Jos |20 24 |60 |amr |wiss |san |smwa |17 les |0 |1ea |67 s |1as | |
26 o7 |as 28 |70 |ass |ao0 a2 |asno |03 |ma |mo |1ss |tsr |sees s s
Gmm Joa |ar (23 [s1 |aa |aa0 sses |30 |2a7 lss s 1ser |isms |eis0 |2chs | rossa

2030 0.9 4.7 3.8 9.5 363.0 2722.4 | 544.5 3629.8 27.7 |110.6 [46.1 |184.4 |185.2 |740.7 |308.6 |1234.5

Table 16a. Adaptation scenario of cumulative discounted IF, FF and O&M Estimates by Investment Type in agriculture
(2005 million USD)

SOURCE 1. AWARENESS BUILDING 2.INFRASTRUCTURE DEVELOPMENT 3.DISASTER PREPAREDNESS 4.DISASTER REHABILITATION

FF IF O&M Total FF IF O&M  Total FF IF O&M Total FF IF O&M Total

Government | 5.6 |28.0 |224 |56.1 |2143.8 |[16078.7 |3215.7 |21438.2 |163.4 |653.4 |272.3 | 1089.0 | 1093.7 |4374.6 | 1822.8 | 7291.0

Note: Private investment assessment is not possible because of lack of base line data



Table 16. Adaptation in Bangladesh agriculture due to climate change (2005 million USD) (Continued)

YEAR 5.RESEARCH, AND KNOWL- 6.AGRICULTURAL EXTENSIONS 7.LIVESTOCK DEVELOPMENT 8. FISHERIES DEVELOPMENT
EDGE MANAGEMENT

IF O&M Total FF Total FF IF O&M Total FF IF O&M Total

-mmm--m-mmmm-
2014 |23 109 |23 156 (201|936 |201 |1338 |00 |418 |90 |597 |11 [s18 |14 |740 |
2016 |27 127 |27 182 |34 |1092 |234 |1560 |104 |487 104 |696 |129 |e04 |129 |s63 |

w32 as 32 |ma lma |ime [wa lwo |n2 lss |na ma |1 |78 151 |wes |

a0 (a7 |13 37 |27 s |wss [na |aaa |wa lmea |12 (s |7 |sa |ms |1a |
(a3 2 a3 |9 w1 |ma [wa |ane l1es |73 ltes |10s |5 |sss |ms |10 |
o4 [so |26 5o |37 43 |wa [ma |mms |3 2 193 s [0 |1na a0 |17 |
26 [ss s 5o |23 sos |msa [sos |ues |ms lwsa ms 102 s |1oa |ms |ea |
w69 321 69 |asa [see |arso [see |mas |ma | ma sa e |wsar e |aa |

2030 8.0 374 |8.0 534 |68.7 3208 |[68.7 4583 |30.7 [143.2 [30.7 |2045 |[38.0 177.4 | 38.0 253.5

Table 16a. adaptation scenario of cumulative discounted IF, FF and O&M Estimates by Investment Type in agriculture
(2005 million USD)

SOURCE  5.RESEARCH, KNOWLEDGE 6.AGRICULTURAL EXTENSIONS 7.LIVESTOCK DEVELOPMENT 8. FISHERIES DEVELOPMENT
MANAGEMENT

FF IF O&M Total FF IF 0o&mM Total FF IF O&M Total FF IF O&M Total

Government |47.3 |220.8 [47.3 315.5 | 406.0 1894.8 | 406.0 2706.8 |[181.2 |845.6 |181.2 |1207.9 |224.6 |1048.0 |224.6 |1497.2




Table 16. Base line scenario of IF, FF and O&M Estimates by Investment Type in agriculture (2005 million USD) (continued)

YEAR 9.FOOD AND NUTRITION 10. WET LAND CONSERVA- 11. BIODIVERSITY MANAGE- 12. AGRO-PROCESSING & AGRI-
SECURITY TION MENT BUSINESS DEVELOPMENT

IF O&M Total FF IF O&M Total FF IF O&M Total Total FF Total

e | e e el i T s Joo Je J e e o s s Er
e (335 |ess|m |72 |1a s |ma |zr |ss |22 [sa |ms ms |wa |mo |z lems |
o6 |02 |t s03 lana|1s 2 |1ms |sse |oa |7 ca |es3 ls1 |10 lseo |120 |mo

s |32 |voa sy |27 150 |02 |50 |10z lis |zo 1o |20 |toms 1o [esa |0 22 |

o0 o |1esz|sns |27 125 (sus 175 |ves o2 [m2 [s2 |e17 |1267 163 |762 |16z |tons
22 |47 |36 |78 |33 205 |35 |05 |1364 108 [s03 |10 |m9 |18 |10 |me 190 1o
024|559 |34 |1 |30 339 [1103 [ 1591|126 [s87 126 [s29 |14 |22 1037 |ma s
026 |cs2 |2e06 | t0ns |04 228 |15 |78 |55 147 (e 147 [s79 |aous 259 100 |ssp |1ras
o8 (760 |30 1267 |sose 325 [15vs 325 |atea 121 799 |17 |14 |23es (302 [1a |z |aovs

2030 88.6 354.6 [147.7 |590.9 (37.9 |176.7 |37.9 2524 (200 |93.2 (20.0 |133.1 |273.6 |353 |[1645 |353 235.0

Table 16a. Adaptation scenario of cumulative discounted IF, FF and O&M Estimates by Investment Type in agriculture
(2005 million USD) (continued)

SOURCE 9.FOOD AND NUTRITION 10. WET LAND CONSERVATION 11. BIODIVERSITY MANAGE- 12. AGRO-PROCESSING & AGRI-
SECURITY MENT BUSINESS DEVELOPMENT

FF IF O&M Total FF IF O&M Total FF IF O&M Total FF IF O&M  Total

Government | 523.5 | 2094.1 | 872.6 |3490.2 | 223.6 1043.6 |223.6 |1490.8 (1179 |550.4 (1179 |786.3 |208.2 [971.7 [208.2 |1388.2




Table 16. Adaptation in Bangladesh agriculture due to climate change(Continued)

YEAR 13. MARKET INFRASTRUCTURE 14. IRRIGATION AND WATER 15. AGRO-FORESTRY 16. COASTAL ZONE MANAGE- ALL
DEVELOPMENT MANAGEMENT MENT

O&M Total FF O&M Total FF IF O&M Total FF IF O&M Total

T N 7 o 7 T 2 s T T T -

3300.8

s Jma om0 |ma e |ma |22 778 |swo |as |19 |as |ams a7 1ear |7 |aae [

3850.0

ot 1042 |asea 1002 a5 [s0s |37 508 |c053 45 20845 298 s0s 191 s 2701 [U

4490.6

e |16 |sera | s m0s |05 |54z 1059 |60 |52 [203 |52 |aa7 |42 205 ;2 |1 LOE

5237.9

o |11 oera | 161 [sesa |15 5765 |15 (35 (61 |maler |aos [ssa |z |ss1 |aers [

6109.5

o |sa |7mo 1654 |27 a1 lara |vees o6 |71 |31 |71 |52 |oss 2001 |z |sns [E

VAPLN

Goae |12 so0a | 1929 | 12062 1681 7843|1681 | 11204 |53 |3n6 83 |51 |750 |00 750 |so00 L

8311.9

2026|2250 |10502 |225.0 | 150021960 |9148 1960 13068 |96 |45.0|96 |643 |s75 |4082 |875 |ss32 [DLL

9695.0

o |a6as | 12209 2625 | 7403 2286 | 10670 | 2206 | 15243 | 12 |52 | 12 | 150 | 1020 4761 | 0m0 | ss0z |LCE

11308.2
2030 306.2 | 1428.7 | 306.2 | 2041.1 | 266.7 | 1244.5 | 266.7 | 17779 [ 13.1 | 61.2 | 13.1 | 87.4 | 119.0| 555.4 | 119.0 | 793.4 |PFPAPE:]

Table 16a. Adaptation scenario of cumulative discounted IF, FF and O&M Estimates by Investment Type in agriculture
(2005 million USD) (continued)

SOURCE 13. MARKET INFRASTRUCTURE  14. IRRIGATION AND WATER 15. AGRO-FORESTRY 16. COASTAL ZONE MANAGE-
DEVELOPMENT MANAGEMENT MENT

FF IF O&M Total FF IF O&M Total FF IF O&M Total FF IF O&M Total

Government | 1808.2 | 8438.4 | 1808.2 | 12054.8 | 1575.1 | 7350.5 | 1575.1 | 10500.7 | 77.5 | 361.5 | 77.5 |516.5 | 702.9 | 3280.1 |702.9 | 4685.9 |VFAk{X]




3. RESULTS

A total of USD 69.67 billion is estimated as incremental
adaptation costing for major investment components in
the agriculture sector. Majority of the investment propor-
tion is planned to be invested for the infrastructure
development (30%) followed by market development
(17%), irrigation and water management (15%), and

others (14) (Fig. 8).

Table 16b presents cumulative discounted IF, FF and
O&M for individual all investment types and Table 17 &
18 presents incremental increases of annual IE, FF and
O&M for individual all investment types. The results
showed that among the 16 investments significant highest

increase in cumulative FE, IF and O&M were found for
infrastructure development which were 1179.1, 8843.3
and 1766.7 million US §$ respectively. Also significant
shifts in investments is found for most of the investment
type indicating that government would face a main
challenge of fund raising from development partners for
climate change adaptation. At present there is lack of
information on investment by private parties, although
potential exists for future public private partnership.
Investment on capacity building includes awareness
building and disaster preparedness. There is need for
coordinated effort on capacity building programmes.

Table 16b Cumulative discounted incremental FF, IF and O&M in Bangladesh agriculture due to

climate change adaptation. (2005 million USD)

AREAS OF INVESTMENT

dbmserombitton —laons |00 L1025 | aomon
ohgiotiotmsons |3 toms s e
o puhercdovtopment | 1as |sea s e

Sowetmdcnsenion |10 [smo |0 wes |
1 Reding cmissionof ren o asstromsgrctuetand | 1333 | 6221|1333 | san7 |
1o Mot dovlopment | 3945 sse11 | ooas | ooz
ongotrery o |mes ;e laer |

All

27700.9 6611.4 39672.0




Table 17. Incremental Annual IF & FF Estimates by Investment Type in Bangladesh agriculture due to climate change
adaptation (2005 million USD)

YEAR 1. AWARENESS BUILDING 2.INFRASTRUCTURE DEVELOPMENT 3.DISASTER PREPAREDNESS 4. DISASTER REHABILITATION
O&M Total FF Total O&M Total FF O&M Total

TN I o 0 o G (150 [
e o2 Joa los s ssa lwro w4 |sms [as |1s |ra |ms |27 |tas aes |rema |
i o2 Jos lo7 |is o lsms w20 |ems |52 |w7 lss |ss [sar |tmr sa |ma |
s o2 |10 los a1 ma lsses [mes |mas [oo |z |1 lms |sa |reis o |asms |

0 o2 |12 10 |24 |ms |ems |mer lmer |70 |ma |n7 o &2 |war e |swas |
2 (o3 |14 11 |20 |ws lsms |wra |wms (a2 |mo 17 ses sso |amr o7 lsses |
o4 o3 lte (13 |22 |tss |sms |mer |tser |os |ma 160 e ea2 |asa7 1m0 lsmno |
06 Joa |15 |15 |38 |17 |1ons |mor |uena |12 (a7 1es 75 745 |9a 12ea | |
e Joa |22 |18 |as |2 |ume 67 |trms |10 [s2 n7 s ma |aea s s |

2030 0.5 2.6 2.1 5.2 199.6 1497.3 | 299.5 1996.4 152 |60.8 |254 (1014 |[101.8 |[407.4 |169.7 |679.0




Table 17.Incremental Annual IF & FF Estimates by Investment Type in Bangladesh agriculture due to climate change adaptation
(2005 million USD) (continued)

YEAR 5.RESEARCH, AND KNOWL- 6. AGRICULTURAL EXTENSIONS 7.LIVESTOCK DEVELOPMENT 8. FISHERIES DEVELOPMENT
EDGE MANAGEMENT

O&M Total FF Total FF O&M Total FF O&M Total

mmmm-mmmmmmmmmmm
2014 |13 60 |13 [86 |10 |s15 |10 |73 |49 |20 49 328 o1 |85 |e1 |407
2016 |15 |70 |15 100 129|601 |129 |s58 |57 |268 |57 .3 |71 |32 |71 |a75
2018 |18 ls2 |18 |17 150|701 |150 |1001 |67 |313 67 |a47 83 |388 |83 |s54

o0 (20 los ls0 s |15 ;s |vs |ves l1s |ses |78 |s a7 a2 a7 |ots
(24 (11 Jaa s (w4 ssa |wa |us2 ls1 |@s o les |na | ma |
o4 |28 (130 a8 s [3s a2 [ms |iss s s |10s 0 |12 |eis 12 s
o6 |32 |13t (32 ;e (wa |uer [wa |usa |t o |12a sr |14 |7 l1sa s
s [3s |1e lss |ma [m4 |13 (24 |zer s s 13 964 |;ms s |t |1es

2030 4.4 206 |44 294 |37.8 1764 |37.8 252.1 169 |787 |[169 |1125 |20.9 97.6 |20.9 139.4
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Table 17. Incremental Annual IF & FF Estimates by Investment Type in Bangladesh agriculture due to climate change adaptation
(2005 million USD) (continued)

YEAR 14. MARKET INFRASTRUCTURE 15. IRRIGATION AND WATER 16. AGRO-FORESTRY 17. COASTAL ZONE
DEVELOPMENT MANAGEMENT MANAGEMENT

O&M Total FF O&M Total FF IF O&M Total FF IF O&M Total

T I I 7 P T i N CO A T A R T o

1815.4

o4 |92 |aa 492 |37 | |1es 28 |asa 20 [os [21 160 191 [s92 |11 |12na |05

PARVAS

s |52 lars |73 [z |io |mao o |ams |25 (15|25 |iea |23 |10e0 |ma |uns PO

2469.9

aotwJoeo |3t oo |ess [ss2 s |se2 |3 20 [12a[29 191 260 13 360 |13 L

2880.8

o0 |70 |a640 |0 [s00 |3 |z |o79 |ss20 |33 [136|22 |ma |3 s |2 |aoar IR

3360.2

2022|910 4245 [910 |6065 |792 |3698 792 |5283 |39 |182]39 |260 |354 |1650 |354 |2358 LN

3919.3

2024|1061 |4952 |1061 [7074 |924 |4314 924 |6162 |45 |212]45 |303 @12 [1925 |412 | 2750 LEEH

4571.5

amse |1 s7rs | 12ss |wms1 1o7a [soa1 |107s |7ies 53 |27 |53 |3a s |aas |snr | 3207 [LOH

5332.2

o |1sa |27 1060 [s626 |1ass |sues |125a |se [o2 |9 lea |2 |ser 210 a1 |wer [EAT

6219.5
2030 168.4 |785.8 |168.4 |1122.6 | 146.7 |684.5 146.7 |977.9 |7.2 [33.7|7.2 |48.1 |655 |3055 |65.5 436.4 [TAVA

Figure 8. Incremental Annual IF & FF Estimates by Invest-
ment Type in Bangladesh agriculture due to
climate change adaptation.
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ASSESSMENT OF INVESTMENT AND FINANCIAL FLOWS TO ADAPT TO THE CLIMATE CHANGE EFFECTS IN THE AGRICULTURE SECTOR

Table 18. Incremental scenario of cumulative discounted IF, FF and O&M Estimates by Investment Type in agriculture
(2005 million USD)

SOURCE 1. AWARENESS BUILDING 2. INFRASTRUCTURE DEVELOPMENT 3.DISASTER PREPAREDNESS 4.DISASTER REHABILITATION

FF IF O&M Total FF IF O&M  Total FF IF O&M Total FF IF O&M Total
Government | 5.6 |28.0 |224 |[56.1 |2143.8 [16078.7 |3215.7 |21438.2 |163.4 |653.4 (2723 | 1089.0 | 1093.7 |4374.6 | 1822.8 | 7291.0

Table 18. Incremental scenario of cumulative discounted IF, FF and O&M Estimates by Investment Type in agriculture
(2005 million USD) (continued)

SOURCE  5.RESEARCH, KNOWLEDGE 6.AGRICULTURAL EXTENSIONS 7.LIVESTOCK DEVELOPMENT 8. FISHERIES DEVELOPMENT
MANAGEMENT

FF IF O&M Total FF IF 0o&M Total FF IF O&M Total FF IF O&M Total
Government | 26 121 26 174 | 223 1042 223 1489 100 465 100 | 664 124 576 124 823

Table 18.Incremental Annual IF & FF Estimates by Investment Type in Bangladesh agriculture due to climate change adaptation
(2005 million USD) (continued)

SOURCE 9. FOOD AND NUTRI- 10. WET LAND CON- 11. BIODIVERSITY 12. REDUCING EMISSION 13. AGRO-PROCESSING
TION SECURITY SERVATION MANAGEMENT OF GREEN HOUSE GASES & AGRI-BUSINESS
FROM AGRICULTURE LAND DEVELOPMENT

FF IF O&M Total FF IF O&M Total FF IF O&M Total FF IF O&M Total FF IF O&M Total
Government |288 |1152|480 |1920 (123|574 (123 |820 |65 (303 |65 432 | 133 |622 |133 889 115 | 534 | 115 763

Table 18. Incremental Annual IF & FF Estimates by Investment Type in Bangladesh agriculture due to climate change adaptation
(2005 million USD) (continued)

SOURCE 14. MARKET INFRASTRUCTURE 15. IRRIGATION AND WATER 16. AGRO-FORESTRY 17. COASTAL ZONE
DEVELOPMENT MANAGEMENT MANAGEMENT

FF IF O&M Total FF IF O&M Total FF IF O&M Total FF IF O&M Total

Government | 995 4641 | 995 6630 |866 |4043 866 5775 |43 199 |43 284 |387 |1804 387 2577 [EELYp
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3.2 Policy implications

Different National Policies directly address the agricul-
ture sector and the inherent risk of climate change.
However, the GoB is aware of the importance of climate
change and the country’s historical sensitivity to climate
variability in general as well as its vulnerability. But certain
policies exist that are concerned with adaptation and
changes in I&FF in the agriculture sector. The lists of the
policies reviewed are:
* National agricultural policy, Ministry of Agriculture
(MoA), 1999

* National water policy, Ministry of Water Resources
(MoWR), 1999

* Environment policy, Ministry of Environment and
Forest (MoEF), 1992

* Land use policy, Ministry of Land (MoL), 2001,

* Coastal zone policy, Ministry of Water Resources
(MoWR), 2005

* National fisheries policy, (Ministry of Fisheries and
Livestock (MoFL), 1998).

National Agriculture Policy (Ministry of Agriculture (MoA),
1999)

National Agriculture Policy (NAP) was developed by the
Ministry of Agriculture with a view to develop and sustain

agricultural growth in such a way that it ensures the nation
with a self-sufficient reliable food security system. NAP
1999 or the New Agricultural Extension Policy (NAEP)
1996 has no specific statement made on the issue of
climate change and its impact on agriculture. The National
Agricultural Policy Draft 2009 specifically mentions the
word climate change as an environmental vulnerability.

Policy issues that indirectly correlate with climate

change adaptation procedures:

i. The policy, under section 3.5, ensures supplementary
irrigation in severe and extremely severe drought
affected areas, which is an adaptive measure against
climate induced variable rainfall and low surface
flow. Also section 9.1 states target oriented research
and extension programmes will be conducted for
region-wise research on irrigate and rain-fed
adaptation in Bangladesh agriculture.

National Water Policy (Ministry of Water Resources
(MoWR), 1999)

The National Water Policy (NWP) is the first ever water
policy document on water resources management for the
country pronounced in January 1999. The policy does not
make any specific statement on the issue of climate change

and its impact on water resources.

Policy issues that indirectly consider the adverse

effect of climate change on water resources:

i. The Policy considers in the introduction common
hydro-meteorological phenomena like alternating
flood and water scarcity during the wet and dry
season, river sedimentation and bank erosion as the
most crucial challenges. Although not mentioned, it
is implicit that these events are anticipated to be
aggravated by climate change.

ii. The policy under section 4.6 concentrates on the
issue of inland salinity intrusion from sea in the
southwest and considers that this intrusion is causing
groundwater to be unfit for consumption. Although
the statement does not suggest any adaptation policy,
it indirectly infers the need for alternative sources of
water supply for the community. If proper adaptation
and mitigation can be done in this respect it will
facilitate the task of reducing water related vulnerabil-
ity due to climate change.

Policy issues that indirectly correlate with climate

change adaptation and mitigation procedures:

i.  The section on River Basin Management (section
4.1) emphasizes on cooperation with co-riparian
countries. The policy renders importance in
exchange of data of the rivers between the sharing
countries which might even help in flood forecast-
ing in the lower riparian regions. This is a positive
approach in climate change adaptation and
mitigation system, as flood is one of the extremities
or water related disaster that might exaggerate due
to climate change.

ii. The policy, under section 4.2, considers framing
rules, procedures and guidelines for combining
water-use and land-use planning for agricultural
purposes. Successful implementation of this policy
will help adaptation and mitigation in regards of
climate change if some additional concern for climate
change induced extremes are included and acted on.
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iii. The policy, under section 4.2, highlights the
importance of preparing and implementing sub
regional and local water-management plans in
conformity with NWMP. This increases the
potential to work on climate related issues locally by
both NGOs and private sectors.

iv. 'The NWP highlights the necessity of undertaking
comprehensive development and management of
the main rivers through a system of barrages and
other structural and non-structural measures under
section 4.2.j. The policy also calls for developing
early warning and flood-proofing systems to manage
flood and drought. The statements facilitate further
adaptation towards climate change as it safeguards
the people from the effect of the extremes like flood
and drought which are bound to increase in extent
and frequency due to the climate variability and
changes.

v.  Section 4.3 of the policy states that the Government
can redirect use (of water) during periods of
droughts, floods, cyclones, and other natural
disasters. The statement clearly creates the scope of
emergency adaptation to climate change related
water shortage and climate extremity issues in the
near future.

vi. The NWP calls for improvement of resource
utilization through conjunctive use of all forms of
surface water and groundwater for irrigation and
urban water supply under section 4.7. It also
promotes strengthening of crop diversification
programmes for efficient water utilization. This
statement is a planned adaptation to safeguard crop
agriculture against the possible impacts of climate
change.

vii. The policy under section 4.7 addresses the need for
strengthening appropriate monitoring organizations
for tracking groundwater recharge, regulating surface
and groundwater use, and monitoring changes in
surface and groundwater quality. Under climate
change induced low flow regime, there would be
increased dependency on groundwater and both
irrigation and water supply in that case depends on
groundwater. Hence the statement prioritizes the
need to manage groundwater along with surface
water which will help in tackling climate change.

viii. The policy states under section 4.9 that fisheries and
wildlife are to receive due emphasis in water

resources planning in areas where their social
impact is high. As the Sundarbans is a hotspot for
flora and fauna and a home to 7-8 million people,
not to mention its importance as a UNESCO world
heritage site, its river system if gets sufficient
acknowledgement from the government according
to the policy, it may save the river system from the
anticipated salinity intrusion that is occurring from
sea level rise and reduced dry season flow, all
significant impacts of climate change.

ix.  One of the most significant statements of the
policy is under section 4.13 on the preservation
of haors, baors and beels and biodiversity.
Natural water bodies such as beels, haors, and
baors will be preserved under this statement for
maintaining the aquatic environment, and
developing dry season agriculture and wet season
fish habitat in them. Such a step is certainly
advancement in preserving surface water as
streams and river flow which are assumed to
decline during dry season due to climate
extremities and variability.

X. Section 4.15 considers development of a central
database and management information system
(MIS) consolidating information from various
data collection and research agencies on the
existing hydrological systems, supply and use of
national water resources, water quality, and the
eco-system. This is a major step towards ad-
vanced research that can incorporate climate
related studies and technology transfer.

Environment Policy, (Ministry of Environment and Forest
(MoEF), 1992)

The Environmental Policy and Implementation

Programme (EPIP) for Bangladesh were pronounced by
the Ministry of Environment and Forest in 1992 (MoEF,
1992). The policy does not directly use the term climate
change nor is any direct statement made on the effect and
consequences or adaptation procedures related to climate
change in the context of agriculture, water and environ-
ment.

Policy issues that indirectly consider the adverse
effect of climate change on coastal areas:

Though climate change is not directly stated in the
policy, consideration has been given in the introductory
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section that frequent flooding, drought, cyclone, water
surge etc. natural calamity; preliminary symptoms of
desertification in the northern zone of the country; salinity
intrusion in rivers; land erosion; rapid reduction of forest
area; variable climatic and weather condition and other
environmental problems are observed throughout the
country.

Policy issues that indirectly correlate with climate

change adaptation procedures:

i. Section 3.5.3 states that flood controlling structures,
embankment, channelization and other local,
regional and national level arrangements made for
flood protection should be environmentally sound.
The policy also states that such flood mitigation
measures or interventions will be removed which
have adverse environmental effect.

ii. Section 3.10 concentrates on coastal and marine
ecosystem and the conservation and development of
its natural resources and biodiversity. This is an
adaptive measure to climate change related impacts
on the coastal belt and marine biodiversity.

Policy issues that indirectly correlate with climate

change mitigation procedures:

i. An important mitigation step towards climate change
is stated in section 3.2 which is to ban those indus-
tries which produce pollutant products or have such
production procedure that is polluting the nature.

Land Use Policy (Ministry of Land (MolL), 2001)
Bangladesh Land Use Policy 2001 is approved by the
Ministry of Land of the GoB. The main objectives of the
land use policy are prevention of excessive land use due to

the ever increasing demand for crop production, maxi-
mum utilization of inlands and wetlands, preservation of
‘Khas Lands’ and helping in reducing the number of
landless people in Bangladesh.

Policy issues that states the adverse effects of climate
change

No specific statement considering the impact of climate
change on the country or its resources is made in the
policy. But the importance of afforestation, environment
and mutual sustainability of land use and forest are
focused upon in the policy.

Policy Issues that Indirectly Correlate with Climate
Change Adaptation and Mitigation Procedures:

i. Water bodies shall not be used in such way that it
contradicts the fisheries policy and still contribute in
agricultural irrigation.

ii. Existing water bodies shall not be encroached for any
other land use.

iii.Regular maintenance of the existing water bodies
shall be confirmed.

iv. Embankments shall be made in a way that provides
drainage facility and water-logging does not occur
within the enclosed area.

Policy Implications: Mainstreaming Climate Change

in Agricultural Sector Development

From the above analysis, significant knowledge has been

gathered as well as a number of gaps have been identified
which are listed below:

i. Bangladesh has already enacted its climate change
strategy and action plan which provides the principle
guideline for adaptation and mitigation planning for
agriculture.

ii. Sectors in which mitigation and /or adaptation is
required has already been identified in NAPA and
BCCSAP.

.Linkage of adaptation and mitigation activities with

=

ii
the national agricultural development programmes
and projects has started to be established. But for
better linkage, a road map for Bangladesh is required
for mainstreaming climate change considerations
across all sectors and at all levels.

iv. National priority issues have been identified in the
long-term, medium term and short-term planning
documents and to some extent climate change has
been linked with some issues. But efforts targeting
toward adapt or to mitigate climate change with
overall objective of achieving the national priorities
are yet to be achieved.

v. Some of the national policies have addressed climate
change directly, but most of them do not.

—.

vi. The following gaps are identified in terms of main-
streaming climate change considerations in the
national development planning:

a) Currently, most policy responses continue to
address climate change, development, and
disaster management independently;

b) There certainly remains a lack of interaction and
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institutional overlap among policy makers; in
other words, there is a need for more coordina-
tion across different ministries;

c) There is a lack of comparison between the
implications of different policy interventions to
adapt to climate change;

d) While many of the Climate Change adaptation
policies are consistent with traditional develop-
mental policies (especially in areas of disaster
reduction), some Climate Change implications
will require changes in policies and new policy
instruments, for which there is a considerable
knowledge gap;

e) There is a lack in understanding synergies in and/
or obstacles to simultaneous progress in promot-
ing enhanced adaptive capacity and sustainable
development;

f) There are gaps between spatially explicit analyses
of vulnerability and aggregate integrated
assessment models; and

g) There are gaps in developing new decision
support mechanisms that can identify robust
coping strategies in the face of the many critical
climate change uncertainties.

Coastal Zone Policy (Ministry of Water Resources (MoWR),
2005)

The Ministry of Water Resources developed the Coastal
Zone Policy in 2005 which is of immense importance as

the agriculture and livelihoods of coastal zones greatly
related to climate change issues. Cyclones, storm surges,
floods, drought, earthquakes, erosion, salinity intrusion
and arsenic contamination are some of the natural hazards
that are frequent in coastal zones. Lack of safe drinking
water, overexploitation of natural resources, water logging,
river siltation and hill cutting also add to the vulnerabili-
ties in agriculture. The coastal zone of Bangladesh has
diverse eco-systems: mangrove, marine, estuary, islands,
coral, sandy beaches and sand dunes. This part of the
country has both a ‘world heritage site’ and ‘ecologically
critical areas’. The Coastal Zone policy and CDS (Coastal
Development Strategy) focus on these issues concentrating
exclusively on climate change.

In section 1.1 of the policy, it is directly mentioned that
the coastal area is vulnerable to risks from climate change.
In section 4.3 it is mentioned that the majority of

households in this area are vulnerable to climate change.

i. Continuing existing institutional arrangements to
monitor climate change

ii. Supporting the upgrading of technology and
institutional strengthening for enhancing the capacity
to generate better data and more accurate long-term
prediction and risk related to climate change

iii.Implementing adaptive measures that are identified
in relation to climate change and coastal zone

iv. Maintaining sea-dykes along the coastline as first line
of defense against predicted sea-level rise

v. Making an institutional framework to monitor/detect
sea level rise and planning to cope with its impact.

Policy issues that indirectly correlate with climate

change adaptation and mitigation procedures:

i. Special measures will be taken to conserve and
develop the natural environment of the Sundarbans.
This is a required step for safeguarding the Sundar-
bans against possible climate change impacts.

ii. Measures will be taken for afforestation in the coastal
areas including newly accreted chars. This is a
safeguard against water surge and other hazards that
are common in the coastal belt of Bangladesh and are
extreme events that are likely to increase in extent and
frequency due to climate change.

iii.Salt-tolerant crop varieties will be developed and
extended in the coastal belt which is more of a direct
approach against salinity intrusion due to reduced
upstream flow and sea level rise. Section 4.4.2 also
suggests that adequate upland flow shall be ensured
in water channels to preserve the coastal estuary
ecosystem threatened by the intrusion of soil salinity
from the sea. These are very positive measures against
salinity intrusion induced by climate change.

iv. The scope of irrigation facilities will be explored and
extended in this area and comprehensive water
management for agriculture will be implemented
which is a must in the variable climatic conditions
during climate change. It is also stated in the policy
that small water reservoirs shall be built to capture
tidal water in order to enhance minor irrigation in
coastal areas.

v. As water scarcity is going to be a major problem in
the overall variable rainfall, salinity intrusion and sea
level rise condition in the coastal area, appropriate
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water management system stated in section 4.4.2 is of
utmost importance. Polders utilizing existing
infrastructures will be established for freshwater
storage and other water utilization. Rainwater
harvesting and conservation shall be promoted. Ponds
and tanks will be excavated for conservation of water.
Step will be taken to ensure sustainable use and
management of ground water.

vi. Through its responsible agencies, the Government
will properly plan and implement schemes for
reclamation of balanced land from the sea and rivers.
This is a major step towards the sea level rise issue as
much of the land is supposed to go under water due
to the rise.

vii.Effective measures will be taken for protection
against erosion and for rehabilitation of the victims
of erosion. Safety measures will be enhanced by
combining cyclone shelters, multi-purpose embank-
ments, killas, road system and disaster warning
system. These are all protective measures even if
indirectly, against climate change

National Fisheries Policy (Ministry of Fisheries and Live-
stock (MoFL, 1998)

The National Fisheries Policy was developed by the
Ministry of Fisheries and Livestock in 1998. The goal of
the policy is to enhance the fisheries production along
with poverty alleviation through creating self-employment

and improvement of socio- economic conditions of the
fishers. It also concentrates on the fulfillment of the
demand for animal protein and achievement of economic
growth through earning foreign currency by exporting fish
and fisheries products.

Though the policy in its objectives pronounces ‘mainte-
nance of ecological balance” and ‘conservation of biodiver-
sity’, it does not directly count ‘climate change’ as a threat
to fish resources. But the policy states that flood control,
water drainage and construction of dam and barrage in the
irrigation projects without any proper EIA and installment
of fish pass, release of hazardous chemicals and poisonous
substances from the slum area and different industrial
plants into the river and other water bodies, pollution of
water using chemical insecticides and fertilizers in the
agricultural fields, reduction of water holding capacity of
rivers, beels and haors due to siltation, and harvesting of
excessive amounts of fish to meet the demand of growing

populations are considered as the main reasons that might
hamper fish production in the country.

Policy issues that correlate with climate change

adaptation and mitigation procedures

Climate change combat has various aspects, one is to

reduce emission of GHG or mitigation and another is to
adapt with the changing climate. Securing our food sector
is a challenging but most crucial adaptation step towards
climate change. Preservation and proper use of fish
resources is not only helpful for national development or
environmental sustainability, but also required to combat
food crisis that may occur in near future due to the
varying climatic condition. Some points that would help
the fish resources and water resources to attain its ultimate
sustainability are enlisted below:

i. The policy concentrates on conserving fish habitats
from damage and taking appropriate care during the
implementation of all developmental activities such
as flood control, irrigation and drainage projects,
agriculture, industries, road and urban development
projects.

ii. Jalmohals designated as fish sanctuaries will be
transferred to the Directorate of Fisheries according
to the policy. For increased production and to
conserve biodiversity, some areas or the whole
jalmohal will need to be converted into fish
sanctuaries.

iii. Fish culture will be initiated on a priority basis in
lands where 50 cm of inundation is available for a
period of more than 3 months to increase fish
industry.

iv. Surveys will be conducted of the water bodies,
which become water-logged or closed water bodies
due to the flood control and irrigation projects to
fulfill the possibility of those water bodies for use in
fish culture.

v. Lakes, beefs, ditches-canals and other open water
bodes should not be completely dewatered. Instead,
water bodies like haors, baors and beels would be
renovated for fish culture and these water bodies
would not be reduced in size.

vi. Integrated prawn and fish culture along with rice
will be encouraged in brackish water bodies.
Measures will be taken to conserve biodiversity in
the coastal region and necessary steps will be taken
to culture fish/shrimp along with rice crop. Arrange-
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ments will be established within the polders
(embankment) and flood control projects to
conserve wild life. Each polder will be coupled with
arrangements for fish/shrimp culture with rice either
in concurrent or in rotational system.

vii. Expansion of shrimp culture in mangrove forest or
destruction of mangrove forest will be completely
banned. In order to ensure ecological balance, tree
plantation will be encouraged in shrimp culture
area.

viii. Harvest of fish and shrimp by the trawlers in the
shallow coastal areas (within 40- meter depth) will
be banned.

ix. Appropriate preventive measures will be taken
against dumping of hazardous chemicals and atomic
wastes into the sea. Discharge of harmful municipal
and industrial wastes directly into the water bodies
will be considered a punishable crime and measures
will be taken to ban the use of harmful chemical
substances and insecticides in the agricultural fields.

x. Laws will be formulated to ban the disposal of any
untreated industrial effluents into the water bodies.

However, in order to implement the results of this
analysis; the National Adaptation Programme of Action
(NAPA) and Bangladesh Climate Change Strategy and
Action Plan (BCCSAP) should be considered as base
documents. According to BCCSAP; the prioritized
investment options which will supplement the implemen-
tation of results of this study are:

1. Improved crops and cropping systems
. Improved irrigation and water management
. Flood proofing
. Early warning system
. Improved O&M and upgrading of coastal embank-

ments and polders.

N 0N

The BCCSAP is an integral part of national develop-
ment policies, plans and programmes including the
upcoming Sixth Five Year Plan. BCCSAP has highly
encouraged further investments in research on developing
new varieties, construction of climate proof infrastructures
and capacity building of government, non-government
and business actors.

NAPA document has encouraged investments in better
access to agricultural services, social protection measures,

i.e. safety-nets, insurance and enhancing awareness,
behavioral changes and communication for climate related
risks.

The Poverty Reduction Strategy Paper and The Perspec-
tive Plan (Vision 2021) are the other two policy docu-
ments which may prove to be very effective for imple-
menting the results of this study since these two
documents have made climate change as an integral part
of policy direction.

There are also some emerging needs of promotion of
Public-Private Partnership (PPP), subsidies in agricultural
inputs and resources and need for a comprehensive
database on agriculture sector.

Besides the abovementioned areas; there are some other
critical areas of climate friendly investment options within
the agricultural sector:

Key Finding 1: Need for mainstreaming of Climate
Change into new Project Documents and Policies,
including institutional development and capacity building.

At present there is no TPP/DPP appraisal guideline. The
responsible officers evaluate the TPP/DPP with their own
wisdom, knowledge and experiences. In general the
evaluation is not very intensive due to lack of appropriate
guidelines and the evaluators need capacity to do this. The
evaluators assess/appraise the projects based on the TPP/
DPP completion/formulation “structure”. If the structure
is followed well when completing the TPP/DPD, the
environmental risks are covered. But Climate Change risks
and mitigation issues are not reflected in the TPP/DPP.

Moreover, the mapping and review of policy documents
revealed that, with the exception of the National Agricul-
tural Policy (2008, Draft Version), the policies in general
do not pay sufficient attention to potential impact from
climate change hazards. Most of the existing policies are
including environmental concerns in relation to agricul-
tural, fish or livestock production. This is positive of
course. But climate change hazards are strongly linked to
changes in the environment.

It is clear that many of the policy documents have been
developed during a period where environmental degrada-
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tion from agricultural and fisheries production has been a
main concern. It is clearly a positive finding that environ-
ment aspects are being considered to such large extent in
existing policy documents and there seem to be a scope for
using a similar approach for projection of climate change
risks into these policies.

Guidance for institutional development and capacity
building are included in the policy documents. Main-
streaming of climate change into institutions covered by
the respective policies should therefore be considered an
integrated part of the policy development process.

Key finding 2: Need for revision of existing policies and
guidelines in order to include climate change risks.

Climatic hazards such as water logging/inundation and
flooding are affecting crop agriculture, fisheries and
livestock. These risks also cause damage to rural infrastruc-
ture in terms of failure of structures, erosion in embank-
ment and roads and damage to road pavement. Although
environmental concerns and mitigation for roads con-
struction are to some extent included, existing policy and
design criteria does not take into consideration the climate
change risks.

Key finding 3: Need for strengthening of linkages between
research institutions and farming associations.

A large number of research projects and demonstrations
are taking place all over Bangladesh. A review of current
procedures together with workshops and meetings with
key stakeholders from research and farming has revealed
that there is limited coordination and knowledge sharing
taking place within and across researchers and farmer
groups. Moreover, the yield increases reported from the
research stations are far from those registered at the
farming level.

Key finding 4: Need for more context specific approaches
to climate change adaptation.

To date the analyzing of possible impacts of climate
change in Bangladesh has been mainly conceived at the
macro level, partly due to data limitations and lack of
systematic knowledge of micro level conditions. Such a
basis for adaptation work has its limitations, since each of

the agro ecosystems hides considerable local variation in
the resource, which makes generalization on technologies
and management approaches hazardous.

As per today, there is therefore limited knowledge of
which adaptation options that work best under which
conditions. Moreover, many ongoing community based
adaptation projects have a rather narrow and short term
focus, which may not reflect the medium to longer term
perspectives on the impacts from climate change hazards.

Key finding 5: Need for more integration of Adaptation
with Mitigation.

While most discussions of response to climate change in
Bangladesh, focuses on adaptation measures, little atctempt
is done to investigate how local mitigation measures could
help to offset negative impacts from, for instance, sea level
rise. Likewise, existing policy documents (including the
National Agricultural Policy, 2008) and guidelines are not
paying attention to the potential benefit from a more
strategic integration of mitigation with adaptation
activities.

Key finding 6: Need for an integrated and strategic
approach to livelihood development at community level,
considering the gradual changes in the environment
caused by climate factors. The impacts from climate
change hazards are gradually changing the livelihood
conditions within many communities, including for crop
and fish cultivation and livestock. For instance, it is
forecasted that as much as 30% of the current land area of
Bangladesh may be inundated as a result of sea level rise
and impeded drainage, notably along the coast lines.

These changes may lead to need for new innovative and
integrated approaches of how to optimize utilization of
land and water resources in the future. Such approach is
currently not integrated into the sector policy planning.

Key finding 7: Need for more widespread awareness
raising on climate change at the farming level. Although a
number of community based adaptation projects spread all
over the country are including awareness raising and
capacity building of farmers as part of their projects, there
seem to be a need for more widespread awareness raising
initiatives across the farmers in the country.
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Within the AEC, training is being provided both to
farmers and mass media on agricultural issues, but not
particular including climate change. It is reported that the
TV media often lack required professional skills to
produce and present well-documented and informative
television programmes on climate change risks.

Key finding 8: Need for more and better knowledge
sharing on climate change issues

A large number of community based adaptation projects
are currently being implemented all over Bangladesh.
There is however no systematic overview off who is doing
what - and what is being done where. Likewise, knowledge
sharing is fragmented and sporadic. Although, those
communities that are directly involved in the adaptation
projects assumable are benefitting from the interventions,
the lack of any systematic knowledge sharing is increasing
the possibility for overlapping of activities and reducing
the potentials for dissemination and replication.

Implications

There are large number of policies and programmes
relating to different sectors but none of them are directly
addressing the issues on climate change. In the underlying
sections it has been described.

Climate change is an emerging cross cutting issue in
Bangladesh. It affects food security, livelihood and many
other important sectors limiting economic development of
the country. Bangladesh signed the United Nations Frame-
work Convention on Climate Change (UNFCCC) in
June 1992 and ratified it in April 1994.The country also
ratified the Kyoto Protocol in October 2001. GoB has
submitted the Initial National Communication to
UNEFCCC in October 2002. Later on Bangladesh
launched the NAPA in 2005 and it was updated in 2009.
It identified 45 adaptation measures with 18 immediate

and medium term interventions. GoB also prepared the
BCCSAP in 2008 and revised in 2009.

The Government has created a donor funded BCCRF
with US $ 110 million. The DFID has provided major
support of US $ 86.7 million. Sweden, Denmark and the
EU have provided some supports to BCCRE No other
DP:s so far made any commitments to the BCCRE The
creation of BCCREF is a positive step towards building

ownership. Detailed operational plan yet need to be
validated. Some policy decisions are needed on the
effective management of multi-donor fund in climate
change.

The World Bank Group and Asian Development Bank
are supporting the pilot program for climate resilience
(PPCR) with an amount of US $ 110 from Global Fund
independent of BCCRE. The management system of
BCCRF and PPCR is different, creating complexity of
management and operation for the GoB. In order to
improve management, it would be worthwhile to recon-
sider a unified management system of both the funds.

It is important to develop policy and plan on the
capacity, coordination and prioritization of programme
activities by the government in order to enhance effective-
ness of climate change funds from different sources includ-
ing GoB and DPs. The Ministry of Environment and
Forest (MoEF) do not have adequate capacity to effectively
manage a large number of stakeholders and different
sources of funds. The MoEF do not have any visionary
Capacity Building Plan to address emerging climate
change threats in Bangladesh.

GoB capacities: The MoEF is a relatively small ministry
and does not have adequate capacity to work with the
emerging challenges on climate change with different
stakeholders, DPs and international negotiations. The
climate change unit created under a project yet need to be
fully staffed by professionals and qualified technicians in
order to enhance their capacity to identify the magnitude
of the problem. The unit should not work as like as
departments or directorate rather it should be an integral
wing of the ministry. The climate change unit should have
well developed capacity to do planning, programming,
monitoring, evaluation and coordination of all climate
change activities across different departments and minis-
tries. The skill of the professional staff working in different
Ministries including Planning Commission need to be
enhanced to deal with emerging climate change issues.

Coordination: Multiple players are active in the climate
change with overlapping mandates and some of them are
patchy. There is need of strong stewardship for effective
coordination. The capacity of the nodal ministry is
relatively weak not only for coordination of DPs program
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but also for helping developing programs from different
participating ministries and agencies. The Ministry of
Agriculture, Ministry of Fisheries and Livestock, Ministry
of Health and Local Government Engineering Depart-
ment have role and responsibility both for adaptations and
mitigations. The important organizations are the NARS
and national agriculture technology transfer systems along
with some NGOs working in climate change. All these
need to be coordinated at different steps for program
building, its implementation, monitoring and evaluation.
The National Technical Coordination Committee
(NTCC) operating for technology generation and transfer
at BARC need to be integrated into the coordination proc-
ess.

Prioritization of program of activities: The prioritiza-
tion of programs in the BCCSAP has not yet been done.
As a result some DDPs are reluctant to support it and
commit fund to BCCRE. This is also true for different
ministries and departments carrying out climate change
programs which are not yet oriented in line with the
program of BCCSAP. Series of stakeholder consultation on
priority fixing should regularly be organized.

Mainstreaming: Different ministries and DPs have their
own strategies and road maps. Sometimes parallel
strategies exist complicating the processes of harmoniza-
tion and alignment. The MoEF need to systematically
assess those. There is also need for determining the path of
integration of climate change programs in the mainstream-
ing planning process of the Planning Commission.

3.3 Key Uncertainties and Methodological
Limitations

Global climate risks have now started to take concrete
shapes and it is widely predicted that Bangladesh is one of
the country’s most vulnerable to climate change. Adapta-
tion to climate change risk will put additional strain on
agricultural development efforts of Bangladesh. Only the
economic cost is expected to be much higher, even
excluding the social and environmental costs.

The assessment has opened a window to dive deeper
into the issues of climate change with respect to agricul-
ture and environment. More integrated approach towards
assessing impacts of climate change may be a welcome

attempt for the government as the challenge has marked
strokes on the economy through erratic extremes of
hydro-meteorological disasters in Bangladesh.

Major uncertainties of this assessment are:

* Cost calculations are more normative or judgmental
rather than focusing on the specificity. Thus the cost
figures are subject to vary and need detail study for
each of the individual investment programmes prior
to final implementation.

* Dolicy formulation phase will require further research
on (i) change in climate change adaptation needs, (ii)
reforms in land and water use profiles, (iii) reconsti-
tution of terms of international trade with respect to
abatement and adaptation costs and benefits.

* A wider forum for brainstorming on these issues is
urgent because the climate change factors are
incipient and impacts are undercutting our economic
strength in terms of drawing more and more resourc-
es to repair the severe dents.
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Annex 1

Table Climate change investment in annual development programme (ADP) of GOB, 2011-12

BROAD AREAS

1. Awareness building

LACTK

1544

Intensification of agricultural information services of AlIS at 10 agricultural regions m

2. Infrastructure development

590432

Construction of rural roads and small culverts 90570
Char development and settlement project 15481
Rural infrastructure development project of BRDB 238591
Union link road and infrastructure development 70068
Rural infrastructure development in South-west 148072
Union infrastructure development in Khulna, Sathkhira and Bagerhat district 27650
3. Disaster preparedness 29993
Construction of flood shelter in the flood prone and river erosion areas 3405
Enhancing resilience under Bangladesh country programme 19885
Construction of multipurpose cyclone shelter at Sidor affected areas 6703

4. Disaster rehabilitation 200803
Emergency 2007 cyclone recovery and restoration project (ECRRP) 48222
Rehabilitation of cyclone Sidor of 2007, BWDB 18065
Asrayan (providing home) project phase 2 60856
Reconstruction of upazilla complex damaged through river bank erosion 13856
Emergency disaster damage rehabilitation (rural infrastructure) 30845
Emergency 2007 recovery and rehabilitation 28959

5. Research, Technology generation and knowledge management

Strengthening conservation of rice varieties and production of breeder seeds 1415
Strengthening and capacity building of biotechnology lab of BRRI 1004
Research on agricultural insurance, BARD 110
Forest research 603
Establishment of Shrimp research center in Bagerhat 2268
Research on impact of using drugs and chemical on water environment and productivity 1798
Irrigation development using RDA technology of surface water 1491
6. Agricultural extensions 74548
Production, preservation and distribution of seeds of rice, wheat and jute 8497
Production, of seeds of pulse, oil and onion at farmer's level 2842
Farm mechanization 6929
Integrated farming in Pabna, Sirajgonj, Nator, Bogura and Manikgonj 1867
ASPS phase 2 365
Modernization of quality seed production capacity of BADC 30613
Production of HYV seeds of rice, wheat and maize of BADC 22403
Production of HYV seeds at farm level, Brandra Multi Purpose Authority 1032

7. Livestock development

Strengthening DLS

1025
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Avian influenza prevention 10703
Regional fisheries & livestock development (Noakhali component) 9672
Breed up gradation 1158
Vaccine production and lab development 5687
Development of local sheep 842
Poultry development 3351
Development of Red Chittagong breed and preservation 830
Construction of infrastructure for fish culture in the flood area of Daudkandi 1976
Reviving natural breeding ground of Halda river 1369
Regional fisheries development (Barishal component) 6471
Bangladesh marine fisheries capacity development 11947
Expansion of Bagada shrimp culture technology 1931
Establishment of brood bank 1250
Greater Pabna Fisheries development 1112
Conservation of Jatka and alternative employment of fisheries 2289
Fish culture and man agent at Bhbadah of Jessore 986
Reduce poverty and ensure employment in the economically depressed area 8319
Development and management of degraded water bodies and culture of local fish 3584
Repairing of damaged food storage and warehouses of directorate of food 2244
Construction of new food storage in the north 24100
Expansion, restructuring and modernization of poverty reduction training center at Kotalipara 3031
Char livelihood project of BRDB 66750

10. Wet land conservation

Construction of biodiversity and development of environment in the greater Jessore district 71
Establishment of eco-park 1672
Integrated social afforestation 14097
Development of safari park at Cox Bazar 1314
Construction of biodiversity and development of environment in the Chittagong 929
Construction of biodiversity and development of environment in the greater Rajshahi and Kustia 1320
Afforestation for maintaining natural balance in the Barind tract 2252

12. Reducing emission of green house gases from agriculture land

Fresh air and sustainable environment m

13. Agro-processing & agri-business development ki:ykyl
oongadesh agrusnes ceveopmentproge. ||

14. Market infrastructure development 332003

Development & rehabilitation of rural roads, market 262816

Market infrastructure development in Charland 29437

Rural road and market infrastructure development in greater Barishal 39750
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15. Irrigation and water management

289201

Construction of raver dam in small and medium rivers 16758
Mahury flood control, drainage and irrigation project 13929
Matomahuri irrigation project 6220
South west integrated water resource planning and management 28331
Tisp barage project 24862
Depa-Purnabhaba Water development 24862
Channel digging, irrigation and fish culture project 41330
Brandra integrated area development project 28428
Irrigation area development project 16154
Repairing deep tube-wells 19800
Ashugonj-Polas agro-irrigation project of BADC 2450
Greater Khulna-Jessore-Kushtia Integrated agricultural development 2405
Expansion of surface water irrigation by double lifting 9699
Greater Mymensingh, Sylhet and Faridpur small water resource development 47015
Removal of water logging at Bhabahdah bill & surrounding, Jessore 6958

Integrated social forest 1390
Poverty reduction through social forest 10968
Bamboo, bath, etc 1866

17. Coastal zone management 129055

TOTAL

MILLION USD

Rehabilitation of polders in the coastel areas 7127
Construction of embankment from Zianagar to Fullarhat, Pirojpur 3284
Protection of Charfasion and Manpur of Bhola 9768
Drainage of old and new Dakatia river of Noakhali 11525
Agriculture support programme- rural road and link road to rural market at Patuakhali, Borguna, Noakhali and 42552
Lakkhipur

Rural infrastructure development (Khulna, Bagerhat and Sathkhira 14988
Union link road & infrastructure development(Patuakhali and Borguna) 14490
Greater Noakhali rural infrastructure development 25321

1945507

2665.078
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