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Executive Summary

Located in South Asia, Bangladesh is a resource pod densely populated country. It
is one of the most vulnerable countries to impaétslimate change. With its growing
economy, Bangladesh predominantly depends on dgnieu which is strongly
dependent on seasonal weather patterns and clinsaticlitions. The country has made
laudable progress in agricultural development armbd production in the recent
decades, but the emerging impacts of global clirshtage are posing serious threats to
food security of the people, particularly of theopand marginal sections of the society.

Besides the climate variability and uncertaintissigh as temperature rise and erratic
rainfall), the major weather and climate relatedrexes are frequent floods and river
erosion, cyclones and tidal surges, salinity, diaidneat waves, cold and fog and water
logging. The key features relating to geophysicaditions and climate change interface
are: about 10% of the country is less than one mabeve sea-level while one-third is
under tidal excursions; 32% of the country is diagh along and near the coast,
accommodating 28% of the country's inhabitantsast\nwetwork of rivers, channels and
floodplains; and high level of population and widesad poverty.

Agriculture is the mainstay of majority people iarigladesh. Agriculture contributes to
about 20% of the GDP. Within the agricultural sectbe crop sub-sector contributes to
57%, followed by fisheries (22%), livestock (13%6)estry and fruits (8%). Rice crops
cover 75% of the cropping areas and contribute 09886 to the total food grain
production. Agriculture is one of the most impacseattors by the impacts of climate
change. Promoting climate resilient agriculture famaintaining productivity in the
rapidly changing climate is a key challenge for Bladlesh to ensure food security of the
growing population.

CCD in agriculture could be promoted by increasprgductivity sustainably, building
resilience (adaptation), reducing GHG emission igaition) and enhancing achievement
of national food security and development goalsDG€ crucial to address current and
future food security of Bangladesh. Policy makdrsusd aim to promote adaptation
strategies for agriculture that have greater co-bfits in terms of agricultural
productivity, mitigation and sustainable developtr@fthe sector.

Over a dozen of ministries and their line agen@es involved in addressing climate
change issues in Bangladesh. The Ministry of Enwrent and Forest (MoEF), Ministry
of Food and Disaster Management (MoFDM) and Mirisif Agriculture (MoA) are the

key national actors in relation to addressing clim@&hange, agricultural development
and food security. The government of Bangladesh dieesady formulated National

Adaptation Programme of Action (NAPA) following tgeide line of the UNFCCC.

Bangladesh has also formulated the Climate Chantyateg§y and Action Plan

(BCCSAP) to address climate change impacts as aselo promote climate resilient
development in the country.
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The Bangladesh climate change strategy aims to@tipipe Bali Action Plan (2007) of

the UNFCCC. The BCCSAP is built on six pillars ftlagic areas of interventions) of
which five are related to management of climatengfgaimpacts and one is related to
mitigation through low carbon development. Theapdll are: a) Food security, social

protection and health, b) Comprehensive disastenagament, c¢) Infrastructure, d)

Research and knowledge management, e) Mitigatidnam carbon development, and f)
Capacity building and institutional strengtheni®CCSAP puts highest priority on food
security. The first pillar encompasses various atpeof food security and social
protection and has identified nine programmes tonpote food security for the poorest
and most vulnerable people of the country.

v

The government of Bangladesh has established tingl&desh Climate Change Trust
Fund (BCCTF) and allocated USD 100 million from timited annual budget of the

government to implement a number of projects of B&E. Of the approved project, four
are about food security and social protection. Wahpport from the international

development partners and donor agencies, the gawemh has also established
Bangladesh Climate Change Resilience Fund (BCCRIr¢. development partners and
donors are contributing to this fund for technicalpacity building and implementation
of BCCSAP. The Climate Change Unit at the MoEF dsiBnated that the government
would require about USD5 billion to implement thaaptation and mitigation projects of
BCCSAP within next five years.

The government of Bangladesh has formulated andsingv national policies and

strategies considering many socio-economic and remviental factors including

growing population, increasing demand of food alichate change into sectoral policies
and strategies. The relevant policies and strategiee: National Food Policy (2006);
National Agriculture Policy of 1998; Climate Managent Plan for Agriculture Sector in
Bangladesh; and Country Investment Plan for agtimé, food security and nutrition.
The NAPA and BCCSAP have also attached highedtitgrio food security and social
protection for the poor.

Adaptation is the priority area of action in Bandksh considering the high level of
vulnerability though mitigation is also suggesteldene appropriate. The key adaptation
strategies in agriculture are: promotion of climatesilient crops (salinity tolerant,
submergence and drought tolerant varieties); shlomation and early crops; change in
cropping patterns in the context of changes in sea®nd weather patterns; better farm
management through new information disseminatioofiviation and technological
innovation; water and disaster risk management] anproving R&D in agriculture.

Major mitigation strategies in the agricultural dec are: introduction of crops that take
less water, which are drought, flood and salinibjetant; local varieties of crops that
take less chemical inputs; changes in tillage gcas; efficiency in farming machineries;
energy efficiency, reduce energy uses for irrigatipromote renewable energy for
irrigation; efficient use of water and reuses oftera use of organic manure instead of
chemical fertilizers; agro-forestry; increasing ieféncy in post harvest activities and
storage; local varieties of livestock that needssléeeds and emit less GHG; promotion
of small family farms instead of large, mechanizeshmercial farms.

5
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. There is a growing interest among policy makerpeets and development practitioners

to build up synergies between climate change girase agricultural policies as well as
between adaptation and mitigation to promote clienetsilient agriculture and food
security in Bangladesh.

There are some perceptional, knowledge, technolsggial and institutional barriers
towards building effective synergy between adaptatand mitigation. Many policy
makers and key actors still feel that Bangladeshdga least developed country (LDC),
has little obligation to mitigate CO2 and reduce Glmission at this stage. In addition
many do not see the potential in reducing GHG donisswithin the agricultural sector.
To overcome this there is the need for greateraeteto explore suitable adaptation
and mitigation options for Bangladesh.

The country urgently needs to increase food pradndb feed the growing population.
The yields in agriculture must be increased throimgitoduction of cropping,
modernization of farm technologies and better fartemagement with resilient seeds and
better inputs. But the mitigation issues shouldhlbegrated in the agricultural sectors
without undermining the country's development gaats food security.

R&D, local innovation and knowledge disseminatiom #agriculture and rural
development must be improved to promote adaptatichmitigation as well as CCD in
agriculture. In this regard effective partnershipang term investment and collaboration
for the development and implementation of climabange projects are crucially
important in Bangladesh.

Key Policy Responses and Recommendations are:

Integration of climate change issues (impacts, ,riskinerability, adaptation and
mitigation) in agricultural policy, strategies armqmogrammes

Improving knowledge generation, technology, sdientesearch, R&D and information
dissemination structure at all levels

Improving capacity for planning and implementatiof adaptation and mitigation
projects in agriculture and food systems as welirsd synergies and co-benefits
Improving negotiation capacity of the governmeniedations to access international
funding and technology supports under the UNFCCQ anulti-lateral funding
mechanism

Increasing national investment in research andactton CCD, climate resilient and
sustainable agriculture and food security

Developing and implementation of adaptation andigaiton programmes with the
vulnerable communities living in climate hotspatsd

Reformulation of social protection and safety netgpammes in the context of greater
intensity of climatic disasters and strengthening humanitarian aid and actions for the
poor, marginal and vulnerable communities.
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1. Background and Introduction
1.1 Background of the Case Study in Bangladesh

For many developing countries ensuring food segurdmains a key development
challenge. There are multiple aspects that comstiod security, from food production
to access to markets and the resilience of footésysto external risks. Different sectors
play a role, with, of course, agriculture being thest important.

There is a wealth of literature indicating thaindite change will have severe negative
effects on agriculture and broader factors cortstiufood security, especially in low-
latitude countries (IPCC; 2007; Hoffmann, 2011)isTik true even for moderate levels of
temperature increase (2°C) and especially in swoladin systems with little adaptive
capacity and high vulnerability (Vermeulen et €1Q). At the same time, agriculture is a
key source of greenhouse gas emissions (IPCC 2@0ffmann 2011). Thus, “modern
food systems need to be adapted to enhance foaditgeand minimise negative
environmental feedbacks” (Ericksen et al. 2010:)1A5transformation of food systems
towards more flexible approaches and through gftthe productivity of small-scale
farmers can make agriculture become an essentiblopaéhe solution and bring about
new opportunities for the rural poor (Hoffmann 20IHAD 2010).

In this context, Germanwatch and Perspectives acedmnating this project with the
objective to conceptually support policymakers atakeholders in developing countries.
The project is financed by the Climate & DevelopmEnowledge Network (CDKN)
and exemplarily carried out in cooperation withtpars form three low-income and food
deficit countries: Bangladesh, Kenya and Hondufé® following three organizations
are local partners from the respective country.

1. Bangladesh Centre for Advanced Studies (BCA®Haka, Bangladesh
2. African Centre for Technological Studies (ACTi$Nairobi, Kenya
3. Fundacion Vida (FV) in Tegucigalpa, Honduras

The overall aim of the research is to provide cpheal support to policymakers and
stakeholders on Climate Compatible Development (C@©BD agriculture and food
security issues. Further, the project aims to eranhiow integrated adaptation and
mitigation policies as well as food security-rethtgtrategies can harness international
climate finance in an effective manner. The suleciyes are:
* Advance the understanding of what CCD means facalgural policies that aim
at ensuring food security of vulnerable populatjons
» Advance the understanding of how national climéi@nge strategies can promote
CCD in the area of food security, involving botrapthtion and mitigation; and
» Development of recommendations for a host counttjonal climate strategy
“gatekeeper” to integrate climate funding streamsthe agriculture sector in a
way that mitigation and adaptation benefits of \aegifunding opportunities are
maximized.
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In the initial stage the study team examined thesllof an integrated approach to
adaptation and mitigation in the area of agriceltand food security through literature
review, taking expert’s views, meetings and comsigdhs. The second task of the project
are three country case studies to build up an stateting how national climate change
strategies can promote CCD in the agriculturalaetct promote food security. This will
be followed by an assessment how food securityeel@lements of national climate
change strategies can be harnessed in internatibmate finance in an effective manner
(review and consultations with policy makers araksholders). Ultimately, it is intended
to disseminate the research results to policymakexs wider stakeholders through
holding a national seminar and through the pubbcaof policy briefs. The case study
focuses on country situation in terms of agricatugrowth, productivity and food
security; status of the implementation of natioclahate change strategies and actions;
adaptation and mitigation options in agricultured dnod systems, synergies between
climate change strategies and agricultural polieied strategies, potentials and barriers
of CCD in Bangladesh. The case study report has pespared based on earlier work,
reviewing documents, expert’s consultation andedtalder’'s meetings.

1.2 Conceptualization of CCD in Agriculture and Fod Security

Climate compatible development (CCD) is a comprsivenapproach of moving beyond
the standalone conventional adaptation and mibgaititiatives, and focusing on long
term resilient development considering the futurejgrtions on climate change. It is
evidenced in recent studies and researches thébadesecurity situation in Bangladesh
is going to be challenged by the variability préoget in climate indicators i.e.,
temperature, precipitation, sea level rise and emipsnt salinity intrusion. The
agricultural production including crop, livestoglqultry and fisheries has been projected
to be decreased in near future. In the face ofdtheerse impacts on agriculture;
adaptation has been widely accepted in Banglad@sh.despite enormous mitigation
potential, agriculture sectoral policy and stragsdiave not put much focus on the issues.

FAO (2010) has defined climate smart agriculture,G&CD in agriculture that may
increase productivity sustainably, build resilier(@eaptation), reduces GHG emission
(mitigation) and enhances achievement of natiooadl fsecurity and development goals.
Most estimates indicate that climate change idylike reduce agricultural productivity
and will affect the stability of food systems. Her€CD is crucial to address current and
future food security of the nations. In this confeadaptation, mitigation and rural
development strategies should be formulated toge#itegnizing that in some cases hard
decisions need to be made among the competing.gealEy makers should aim to
promote adaptation strategies for agriculture theate greater co-benefits in terms of
agricultural productivity, mitigation and sustaitebdevelopment of the sector
(Harmeling S, 2011). The key elements of adaptadiod mitigation in agriculture and
their co-benefits are discussed in the chapter-4.

Hence, there is no way to disagree that effectindbexo-friendly mitigation measures are
already available in agriculture sector but thellehges are three-fold: i) lack of clarity
and understanding on mitigation potentials andamgtiin crop agriculture and livestock;
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i) adaptation-focused policy, strategy and fingrared iii) poor institutional arrangement
and capacity to carry out mitigation actions.

However, the traditional mind-set of only focusiog adaptation needs to be changed.
The mitigation potentials in agricultural sectorinty through reducing GHG emission
from inundated paddy field, enteric fermentatioonir livestock, chemical fertilizer
management need to be understood from grassraetistéepolicy level. Despite being a
LDC and one of the lowest GHG emitter of the worBkngladesh can take the
opportunity of promoting mitigation options whichagnresult in long term sustainability
of the sector as well as yielding multiple globavieonmental benefits.

1.3 A Brief Overview of the Country

Bangladesh is located in South Asia bounded byaliithe West, North, East, the Bay
of Bengal in the South and Myanmar in the Southdag mainly alluvial deltaic plain
divided into three zones, namely hills, terraced #mod plain based on geomorphology
and physiographic. The country has an approximata af 147,570 sq.km bounded
between 20°34" to 26°38" N and 88°01" to 92° 41t las a 4,685 km long boundary and
has a unique geographical location in South Asis bituated at the lower part of the
Ganges-Brahmaputra-Meghna (GBM) basin that emariedes mostly the Himalayans
and is home to three mighty rivers, the Padma (Kn@s the Ganges in India), the
Brahmaputra and the Meghna. Over 200 rivers ahdtaries have made this country a
land of rivers. Most of the rivers 3 : o

originate in the great Himalayan, flows

through Bangladesh and flow into thg
Bay of Bengal.

Bangladesh has over 160 million®
inhabitants with a population density of
more than 1000 per sq km. With its®
growing economy Bangladeshi
predominantly depends on agriculture
which is strongly dependent on seaso : _
weather patterns and climatic condition P 2y D Segl }
The poverty rate has improved in rece :
years with a number of around 32%
the people being considered as poor (it

was 48% in the in late 1990s) (Source: BBS, 2011).

Figure-1: Location of Bangladesh in South A

Bangladesh made some progress in agricultural ptivily in the last two decades and
is approaching toward self-sufficiency in food gréiice and wheat) production. Yet, the
emerging impacts of global climate change are mpserious threats to food security of
the country's inhabitants. Since independence i@l11®Bangladesh has achieved
substantial improvements in some social indicatdesreasing infant and maternal
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mortality as well as illiteracy, and increasingeliéxpectancy, access to safe water and
sanitation. The economic performance of the couhtty been relatively strong since
1990, with an annual average GDP growth rate of B#hough half of the GDP is
generated through the service sector, nearly tivdstof Bangladeshis are employed in
the agricultural sector.

v

Increasing Climatic Events
Through its geographical location, coastal morpgglomultiplicity of rivers and the
annual monsoon rains Bangladesh is highly vulnerabl natural hazards (Figure-1:
Source, GED, 2010). Especially in the south- wastegea, natural hazards increase the
vulnerability of coastal dwellers and slow down thecess of social and economic
development. The major weather and climate reldisdsters include: floods and river
erosion, cyclones and tidal surges, salinity, dmubeat waves, cold and fog and water
logging. The country experienced devastating atbpged floods in 1998, 2000, 2004
and 2007. Bangladesh was also hit b
strong cyclones and damaging tid
surges in 1991, 2007 (Sidr) and 2008ff°
(Aila). The country is also
experiencing slow onset of climatic
stresses such as salinity in coastal zone
and drought in north western parts |
(Mallick, 2011).

Areas Prone to Each Disaster Type

Legend
[T Flood Prone Zone
[ Drought Prone Zone
8 [[IIIT] Flood and Drought Prone Zone
I Erosion Prone Zone
[ District Boundary
North Central  /\/ Limit of Cyclone Prone Zone

North East

Significant country features include:

* About 10% of the country is less
than one meter above sea-level_
while one-third is under tidal
excursions

» 32% of the country is situated
along and near the coast,

accommodating 28% of the -
country's inhabitants Figure-2: Map of Bangladesh showing ma

« There is a vast network of rivers, Climatic Disasters in Bangladesh
channels and floodplains

* An enormous discharge of water heavily laden watthisents

* Alarge number of islands within channels

* A shallow northern Bay of Bengal

» Strong tidal hubs and winds across the coastal belt

* High population density

* High levels of poverty-specific vulnerable pockets

1

River and Estuary S

These features along with overwhelming dependenagature, its resources and services
have made Bangladesh to one of the most vulneaatries susceptible to global
warming and climate change

10
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The Ministry of Food and Disaster Management (MoRDavid Disaster Management
Bureau (DMB) along with the disaster managementrodtees and NGOs are the key
actors for disaster management in Bangladesh. Dngp@&hensive Disaster Management
Programme (CDMP) of the MoFDM is exploring and tirgg opportunities to improve
linkages with and synergies between disaster ris#tuction and climate change
adaptation. The Ministry of Environment and ForéSloEF) is the focal point in
Bangladesh to take for addressing climate chanderuhe UNFCCC. The MoEF works
with the MoFDM and other relevant ministries andgmment agencies to tackle climate
change.

The Ministry of Agriculture (MoA) has formulatedNational Agricultural Policy (NAP)

in 1998 and has recently taken initiative to reviee NAP in the light of current
development challenges and environmental dynamasding climate change. Further,
the government has prepared a country investmemt pi agriculture to enhance
investment in agriculture, food security and nidgnt The MoA is also preparing a
climate management plan for agriculture-relatedaecin Bangladesh (BCAS, 2012:
Stakeholder Consultation). Moreover, the MoEF hasntilated the Second National
Communication report to UNFCCC, which preparedrarentory of GHG emission from
different sectors including agriculture and foo@duction systems. The report has also
indicated potential areas of applying mitigationasieres in the field of agriculture.

11
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2.1 Climate Change Strategies and Action Plan

Bangladesh has played a key leading role in fortmgathe National Adaptation
Program of Action (NAPA) following the UNFCCC guidees. Formulated in 2005 the
government identified 15 projects to build capasitamong actors and stakeholders as
well as to promote adaptation interventions in alienaffected zones. Adaptation projects
were indentified for agriculture, fisheries, watéealth and forestry sectors (MoEF,
2005) from which a couple of them are currentlynigegmplemented at the regional level.
The NAPA has been revised in the light new knowéedgd evidences relating climate
change impacts in the country.

The government has formulated the Bangladesh GlinGtange Strategy and Action
Plan (BCCSAP) in 2008, which was and revised @2 the light of new scientific
information and emerging demands at the commueitgll The aim of the strategy is to
promote climate resilient development and low carboonomy in Bangladesh to support
with the Bali Action Plan under UNFCCC. Key straesgand the action plan were
presented at the UK-Bangladesh high level meetatd im London in 2008.

The BCCSAP is built on six pillars of which fiveearelated to impact management and
one is related to mitigation through low carbon@epment. These pillars are

a) Food security, social protection and health,

b) Comprehensive disaster management,

¢) Infrastructure development and protection

d) Research and knowledge management,

e) Mitigation and low carbon development and

f) Capacity building and institutional strengthegmin

Altogether the BCCSAP has 44 programmes and 14&gisounder the above mentioned
6 thematic areas. It was prepared based on NAPArexmes using a methodology
prepared by the Least Developed Countries Expert.sedies of national level

consultations with experts and stakeholders wemgecbout in the process of formulation
of BCCSAP.

Food security has the highest priority within th€BSAP. The first pillar encompasses
various aspects of food security and social pragectn Bangladesh and has nine
programmes to promote food security for the pooaest most vulnerable people of the
country. Those nine programmes are listed below:

1. Institutional capacity for research towards climagsilient cultivars and their
dissemination

Development of climate resilient cropping systems

Adaptation against drought

Adaptation in fisheries sector

Adaptation in livestock sector

Adaptation in health sector

Water and sanitation program in climate vulneraésas

Nooakr~wd
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8. Livelihood protection in ecologically fragile areas
9. Livelihood protection of vulnerable socio-econormgioups (ibid).

The first pillar also highlights that the resilienof communities can be increased through
the development of community-level adaptation messulivelihood diversification,
better access to basic services and social proteig. safety nets andinsurance) as well
as scaling up.

2.2 The State of Implementation

With the limited resources, the government of Badgkh has taken several steps to
implement projects under the BCCSAP and NAPA. & sat up a Climate Change Unit
(CCU) under the MoEF to deal with all matters retatto climate change and the
implementation of the BCCSAP. Further, the governimestablished the Climate
Change Trust Fund (CCTF) and allocated about US$ rlion in its budget for
tackling climate change. A similar amount had bbedgeted for 2010-11 as well. Early
2012 government has instituted a board for mana@@JF. So far the CCTF has
approved a total of 66 projects from which & under implementation: 4 on food
security, social protection and health, 3 on cofmm@nsive disaster management, 7 on
infrastructure, 6 on research and knowledge dewedop and 6 on mitigation and low
carbon development CCU, 2012). Moreover, the cgumas invested in some adaptation
measures such as flood management schemes, ceadtahkments, cyclone and flood
shelters, as well as raising roads and highwaysreselarch and development towards
climate resilient farming.

The governments of Bangladesh and the United Kingpiontly organized a conference
in London in September 2008 to highlight vulnergépibf Bangladesh and need for
international cooperation in the context of thenelie change. At the conference, a multi-
donor trust fund for climate change was propose@ asodality for the Development
Partners (DPs) to support Bangladesh in implemgrttie BCCSAP. In May 2010 this
led to the establishment of the Bangladesh ClinGitange Resilience Fund (BCCRF)
with a budget of US$ 110 million. While the UK DFI@bmmitted US$ 86.7 million,
Sweden pledged US$ 11.5 million, Denmark US$ 1.8iani and the EU US$ 10.4
million. Moreover, the World Bank Group and the @si Development Bank are
processing the Pilot Programme for Climate Resike(PPCR) for US$110 million to
support the BCCSAP. Generally, most of the donoescantributing through Technical
Assistance (TA) to the BCCSAP. A list of ongoingdacommitted projects is given
below in table-1.

13



Table 1: Development Partner’s Committed and Ongoig projects on Climate Change Adaptation,
Mitigation and Capacity Building in Bangladesh

| NameofDonos | TMeoftheproject | _Amount |

ADB

CIDA

DFID

Denmark

German Technical
Coopergtion (GTI) &
European Commission

EU

EUSFAQ

JICA

UsAlD

Sweden Internafional
Development Agency [SIDA]
Swiss Agency for
Development and
Cooperation [SDC)

United Nafions Development
Frogramme [UNDP)

Woerld Bank

Supporting Implementation of Bangladesh Climaote Change
Strategy and Action Plan

skrengihening the Reslience of the Water Sector in Khulna fo
Clrmate Change

Emergency Disaster Damage Eehabilitation
Adaptation and Impact Assessment

Bangladesh Environmental Instifutional Strengthening Project
[BEISP)

Emergency Disasier Damage REehabilitation Project’ of ADB
CDMP by supporfing Cimate Change Cell of MoEF
‘Cimote Chonge Program —Climate and Life” [2009-2014)
Support o some Climate Change Projects

Complemeniary project of ' Integrated Protecied Areg Co-
management Project

Action plan on Cimaie Change in Development

Support fo Assist Landiess and Small Farmers in Impoverished
Areg

Emergency Disasier Damage Rehabilitation Project

Grant for Disaster Prevention and Construcfion of
Multipurpose: Cyclone Shelters in the cyclone Sidr affected
areas

Grant for Fiood Forecast/ Warning System
smoll Scale water Resource Development Project

Integrated profected area co-management

Construction of 75-100 Multi-purpose cyclone sheliers in
cyclone Sidr affected areas of Khulna and Barisal

UNICEF Post Cyclone Froject

Emergency Assistance for cyclone Sidr and for post flood
rehabiifation

Community based adapiation o climaie change through
coastal afforestation

Second Nafional communication to the UNFCC
Comprehensive Disaster Management Program [CDMP-I1)
Poverty- Envircnment- Cimafe Mainstreaming.

Coastal and Wetland Biodiversity Management at Cox's
Bazar and Hakaluki Hoor

Sustainable environmental Management Program [SEMP)
Empowerment of Coastal Fshing Communities{FCFC)
Clean Air and Sustainable Environment

Water Monageament improvement Project [WMI)

Rural Electirfication and Renewable Energy development
|RER Project)

Emergency Cyclone Recovery and Restoration Project

$ 2.0 milion

$ 400 thousand

$ 120 milion
$ 1.2 milion

$ 5.0 milicn

% 10.2 million
£ 12.0 million
£ 30.0 million
DEX 25 million

$ 7.0 milicn

Eure 23.3 million

% 10 milicn

JPY 4.7 billicn
JPY #40.0 milicn

JPY 260.0 million
JPY 7.5 billion

$ 15 million
$ 38.4 million

SEK 243 milion

$ 5.5 milion

% 5.4 milicn

$ 0.5 milion
$ 50 million
$ 3.0 milion

$ 5.0 milicn

£26 4 milion
% 6.0 milion

£ 2.2 million

$ 102.28 million

$ 130 million

$ 109 milion

Source: General Economic Division, Planning Commissiothef GoB, 2011

14
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In addition to the ongoing projects listed abowe, Government of Bangladesh and some
development partners have invested in climate ohaetated projects on agricultural
development, food production, social safety net@disdster preparedness even before the
BCCSAP had been established. Here are some examples

* Flood management schemes to raise the agriculpwoauctivity of many low-
lying rural areas and to protect them from sevkreds;

* Flood protection and drainage schemes to protderuareas from rainwater and
river flooding during the monsoon season;

» Coastal embankment projects, involving over 6000 éddmembankments and
polder schemes, designed to raise agricultural yotddty in coastal areas by
preventing tidal flooding and incursion of salinater;

» Over 2000 cyclone shelters to provide refuges édonmunities from storm surges
caused by tropical cyclones and 200 shelters ®cé#se of river floods;

 Comprehensive disaster management projects, imglvcommunity-based
programmes and early warning systems for floodscautbnes;

» Irrigation schemes to enable farmers to grow a gEgson rice crop in areas
subject to heavy monsoon flooding and in otherspaftthe country, including
drought-prone areas;

» Agricultural research programmes to develop saldreught and flood-adapted
high yielding varieties of rice and other cropssdxh on the traditional varieties
evolved over centuries by Bangladeshi farmers; and

» Coastal 'greenbelt’ projects, involving mangrovanphg along nearly 9000 km of
the shoreline.

* The Asian Development Bank (ADB) has provided aning for government
officials in October 2011 in Dhaka focusing on plang and implementation of
adaptation and mitigation projects in key sectarsluding agriculture, food,
water, health, energy and livelihoods

It is estimated that $500 million will be neededrtplement climate change programmes
in the next two years (e.g., for immediate acticugh as strengthening disaster
management, research and knowledge managementgcitgajailding and public
awareness programs, and urgent investments suadatycdsne shelters and selected
drainage programs). The total cost of programmeiinvihe next five years however is
estimated with US$5 billion (Climate Change Uni®12). The government is trying to
raise fund from own sources as wel as from devedpipartners and donors.

Apart from climate change finance Bangladesh hagsés sixth five-year development
plan (2011-15) with 16 core targets — for economiowth, employment, poverty
reduction, human resources development, gendend®land environmental protection.
Along with higher per capita income, the governrigeXision 2021 manifesto projects a
development scenario where citizens will have hidiving standards, better education
and social justice. It aims to ensure a more ehlgtaocio-economic environment and
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sustainable development through better protectrmm fclimate change and natural
disasters.

The government has further earmarked more than#llion in investments for the
period 2007 to 2015 to make Bangladesh less vudfeeta natural disasters. Despite this
effort, the direct annual costs of natural disastarer the last 10 years were estimated to
be between 0.5 and 1 per cent of GDP (while theaksafety net budget is 2.1 to 2.8 per
cent of GDP). For instance, the first phase of @loenprehensive Disaster Management
Programme (CDMP) was successfully implemented byMioFDM, having a budget of
around US$ 26 million.

This is to be also mentioned that considering thportance of agriculture and food
security of the millions, the donor partners in Bladesh have supported the project and
programmes of the MoA, MoFDM and the BCCSAP projeogeted to agricultural
development. The USAID and EU are supporting thegiadesh Country Investment
Plan (CIP) of agriculture and food security.

2.3 The Key Responsible Institutions

A set of key ministries and associated agenciesnadved in planning, implementation
and monitoring of the projects under BCCSAP and WAHRhe Government of

Bangladesh has recognised that an integrated agpno@olving different ministries and
agencies, civil society and business sector isirmeduo deal with climate change.
Accordingly 12 government ministries are directhjiradirectly involved in implementing

climate change projects under the BCCSAP. Tablad¥iges a list of the involved

ministries and departments.

Table 2: List of government ministries and departmats involved in climate change

Ministries Departments/Institutes/Agencies/

Ministry of Environment and Forests | Department of Environment
Department of Forests

Ministry of Food and DisasterDisaster Management Bureau

Management Comprehensive  Disaster Management
Programme

Ministry of Water Resources Bangladesh Water Development Board
Flood Forecasting and Early Warning
Centre

Ministry of Local Government, RuralLocal Government Engineering Department

Development and Cooperatives Department of Public Health Engineering

Ministry of Agriculture National Agricultural Resezh System

Ministry of Livestock and Fisheries Department of Livestock

Department of Fisheries

Ministry of Power, Energy and MineraPETRO BANGLA
Resources Energy Regulatory Commission
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Ministry of Health and Family Welfare DepartmentHdalth

Ministry of Communication Roads and Highway Divisio

Ministry of Foreign Affairs -

Ministry of Planning Planning Commission

Ministry of Finance General Economic Division (GE@nd
Economic Relations Division (ERD)

Source:BCCSAP, 2009 and Stakeholder Consultation conduatelér this study

At present the MoEF is the focal point to deal walhtypes of climate change related
activities under the government domain. It is gdidey the National Environment
Council, which is chaired by the Prime Minister. dén MoEF, the Department of
Environment (DoOE) is the lead agency to carry detgovernment initiatives on climate
change. In face the multidimensional challenge lohate change however, two new
institutions were established: First, there is tational Steering Committee on Climate
Change, which has been established to coordinadefaailitate national actions on
climate change. It reports to the National Envirentf\Committee, Chaired by the Prime
Minister.

Secondly, as mentioned earlier, the Climate Chahge(CCU) was set up in the MoEF.
The unit started functioning from January 2010 witle support from the project
Strengthening Institutional Capacity of the Clim&kange Units of the MoEF and the
key ministries who keen to mainstreaming climatange into their sectoral policies and
strategies. The institutional setup under BCCSAdRected below:

Figure 3: Climate Change Action Plan Organizatidra®

National Environment Committee
Headed by Prime Minister
Strategic guidance and oversight

National Steering Committee on Climate Change
Headed by Minister, Chair

Ministry of Environment and Forests

Overall Coordination and facilitation

Climate Change Unit Climate Change negotiations
Ministry of Environment and Forests In association with Ministry
Coordination and management of Foreign Affairs

Climate Change Focal Points in all Ministries
Plan and implement activities within their remit

Source: BCCSAP, 2009

Bangladesh has also successfully developed patarip and comprehensive disaster
management programmes. The Comprehensive Disastatagément Programme
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(CDMP) of the Ministry of Food and Disaster Managem(MoFDM) has advanced risk
reduction efforts with support from UNDP and EU.eTICDMP has a focus on
mainstreaming adaptation in sectoral developmethidésaster risk reduction.

2.4 International Funding Opportunities related to UNFCCC

The government is trying to access funding to imm@et the NAPA as well as activities
identified in BCCSAP through UNFCCC funding mectsanms. As existing funding does
not match the huge financial needs for adaptati@hraitigation projects in the country,
only a few have yet been realized.

Altogether, the updated version of NAPA has idesdif45 adaptation measures among
which 18 projects have been prioritized for shod anedium term implementation. It has
been estimated that those measures will requirendrdJS$ 4 billion to be allocated
within the next five years (NAPA 2009). Unfortunigteuntil now only 15 of 45 projects
have been financially supported by LDCF/GEF.

Recently, during the first PPCR Joint MDB Missiagichin February 2010, it was agreed
with the Government of Bangladesh that, the ADB &adrld Bank will support the
MOoEF in preparing the draft Strategic Program fom@te Resilience (SPCR). Further, it
was agreed that the preparatory process would bieaaut in close consultation with
other development partners and concerned mini&igescies and that interventions will
focus in the coastal zone.

Through another initiative the MDB held various soliations and meetings with all
government agencies associated with the PPCR wesewell as development partners
(e.g. BWDB, DMB, BMD, MOFDM, MOEF, LGED, FD, ERDYhe output, which was
the SPCR, now offers a comprehensive package ofsplarograms and actions for
climate resilience. It is expected that activitiesler this process will be financed through
PPCR. Moreover, the government has confirmed thedrify interventions will be
channelled through MDBs (ADB, IFC and WB) in lineithv the program design
presented, which are presented in Table 4.

Table 4. Assessment of PPCR for climate change adagions in 2010

Program Objectives Implementing DPs Amount
agency million
US$
Promoting climate | - Livelihood diversification DAE, MOA ADB, IFC 13
resilient agriculture| through adaptive agriculture | and BMD and World
and food security | - Scaling up of climate resilient Bank

varieties including efficient
irrigation system

- Early warning system for
farming communities

Coastal - Embankment stabilization | BWDB, FD, World Bank | 130
embankment - Internal polder management BFRI
improvement and
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afforestation
Coastal climate - Improve safe drinking water| LGED, Water | ADB 250
resilient water supply and sanitation Supply and
supply and - Improve connectivity (small | Sewerage
infrastructure roads, bridges, culverts, etc.)| Authority,
improvement within the coastal districts DPHE
Preparatory studies - Feasibility studies on MOFDM IFC 0.7
and technical individual climate resilient
assistance family housing in the coastal

zone

- Capacity building for

mainstreaming resilience to

climate change and knowledge

management, strengthening

capacity of climate change

department of MOEF
Total 393.7

Source: Climate Change Unit, GoB, 2011
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3. Agricultural Development and Food Security reléed Aspects in
National Climate Change Strategies

3.1 Agricultural Development and Food Security Sitation in Bangladesh

Agriculture is the mainstay of sales of the mayowf people living in Bangladesh.
Unsurprisingly the economy can therefore be charaed as primarily agrarian. During
the last two to three decades the government vasted a lot in the agricultural sector:
there has been crop intensification, diversifiaamd continuous growth in the sector.

Agriculture contributes to about 20% of the GDPthWi the agricultural sector, the crop
sub-sector contributes to 57%, followed by fish&(22%), livestock (13%), forestry and
fruits (8%). It generates employment for over 558the people living in Bangladesh. In
fact, 65% of the people depend on agriculture Fairt subsistence livelihoods. Rice
crops cover 75% of the cropping areas and congilbwer 95% to the total food grain
production. Together that provides 65% of the caloneeds of the population
(Mainuddin et al, 2011; Rahman and Mallick, 20Imhe increasing impacts of climate
change pose a serious threat to the developmenheofsector and might have a
devastating effect on food security of the milliaxfspoor and marginal people living in
different climate affected zones in Bangladesh.

Food security of a larger population depends oncalgural development, natural
resources, policy, governance and effectivenesa Blblic Food Distribution System
(PFDS). In 2007 and 2008, many poor people suffdreth food insecurity since
agricultural practices and productivity was gredtgmpered by prolonged flood and a
super cyclone called Sidr. Further, the per cagpitlability of food has decreased as the
population and thus the demand for food has ineg€onsultation with Khandaker
Mainuddin, Economist and Expert on Climate Changaation). Moreover, a recent
study of BCAS under the Climate Change Agricultarel Food Security Programme
(CCAFS) of CGIAR says that agricultural practicesd gproduction have been badly
affected by salinity, cyclone and tidal surges oastal Bangladesh. Only 20% of the
surveyed households are having adequate accéssitthroughout the year. In contrast,
50% of the households only have access to food fmamkets and PFDS and around 30%
severely suffer from food insecurity (Mallick D. &t 2011).

Food security worsens with inter-year shortfall food grain production caused by

climatic variations and natural disaster such asds$, tidal surge and insect and pest
attacks. Variations in food intake also exist betweegions of the country, between

adults and children as well as between men and wanthe household level.

According to experts, food security is the conditio which all people at all times have
both physical and economic access to sufficient ftm meet their dietary needs for a
productive and healthy life (WFS, 1996). It encosyes three major dimensions: the
availability of, the access to and utilization andrition of food. In effect this means that
food security is dependent upon agricultural préidn¢ food imports and food aid,
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employment opportunities and income earnings, ihtnasehold decision making power

and resource allocation as well as sanitation agaltih care practices. Food security,
thus, is a multi-dimensional development issue teéqtiires cross-sectoral and integrated
interventions.

Food Availability

Bangladesh has made remarkable progress in donfesticproduction over the past
three decades. Total annual food grain productnmneased from less than 10 million
tons in early 1970's to more than 33 million tonystlhe year 2009-10. There has also
been substantial improvement in the availabilityoafd (see Table 5).

Table 5: Food-grain (rice and wheat) production andcavailability in Bangladesh

Year Gross Net National Per capita availability
domestic domestic | availability | Kg/year oz/day
production | production | ('000 m.ton)
('000 m.tons) ('000 m.tons
1991-92 19317 17385 18714 165.60 16.00
1995-96 19056 17150 19373 165.50 15.4y
2001-02 25905 23315 25006 188.30 18.1y
2005-06 27268 24541 27105 192.238 18.60
2009-10 33158 29179 32492 220.00 21.26

Source : FPMU Database, MoFDM, Dhaka.

Although domestic production of food grains, parly rice, persistently increased
over the past decades, leading to apparent sumatustion, import constitutes a
significant proportion (around 10%) of total availdy of food grains in the country.

While public import represented an important comgrarof total import during 1990s,

private import increasingly dominated total imposter the last years of the current
decade. The government, at its present tenurerdsasted to bring back the trend of
agricultural growth: from 3.2% in 2007-08 to ove8% in 2009-10. With the exception
of wheat, pulses and oilseeds, the production si#f, fmeat, milk, fruits and vegetables
have increased. Yet, the production of those camgsnon-crops are still below that of a
nutritionally balanced food basket. Nonetheless decultural is deemed to be the
engine of pro-poor growth.

Access to Food

Increased domestic production, supplemented by rite@nd public food management,
contributed to a relatively adequate availabilifyfeod at national level over the last
years. However, producing more food does not gueeaaccess to food. People must
have the purchasing power to buy food. Therefoigiitdispensable that the economy as
a whole has to grow. This has been manifestedartt that in spite of steady growth in
agriculture, Bangladesh has been facing persisteatlenges like poverty, seasonal
fluctuation of food supply and seasonality of psiedc. leading to stresses in access to
food by the poor and vulnerable section of the jemn.
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Food security at household level is closely linkeih poverty. These problems are
massive, with approximately 40% of the populatiacking the resources to acquire
enough food and consequently remaining below theeqpy line (BBS 2005). Table 6
shows the incidence of poverty from 1991-92 to 2@R@5measured by the CBN method.

Table 6. Head count rate of incidence of poverty1,991-92 to 2005 (CBN method)

Residence Upper poverty line Lower poverty line

2005| 2000, 95-96| 91-92| 2005| 2000/ 95-96| 91-92
National 40.0 489 50.1 56.6 25.1 34.3 35.1 41.0
Rural 43.8) 52.3 54.5 58.7 28.6 37.9 39.4 43.7
Urban 28.4 35.2 27.8 42.7 14.6 20.0 13.7 23.6

Source: BBS, Household Income and Expenditure $12085.

The table indicates that the incidence of povesting under both the upper and the
lower poverty line decreased from 1991-92 to 2@abther, both rural and urban poverty
decreased during the period.

Although the report by HIES 2010 has not yet begbliphed, preliminary estimates of
the survey suggest that poverty at the nationakéllelecreased to 31.5% in 2010
compared to 40 % in 2005. In fact, this rate oflidecis a positive indication towards
achieving the MDG target of poverty reduction. Emmic growth, especially in the
labour intensive garment manufacturing sector, &bl &s remittance from abroad
significantly contributed to the reduction of poyer

Two consecutive floods as well as the cyclone “Sid2007, compounded by the global
food and fuel crisis of 2007-08, reduced food aility for the poor and contributed to
a dramatic increase in the prices of food. Morepthex prices of wheat started to rise in
in June 2010 as a result of unfavourable weatheditons and export restrictions
imposed by Russia and others. This exerted pressuggdobal and domestic rice prices
(see figure 3 & 4 below) and created an array otrmand micro vulnerabilities in

Bangladesh. Especially marginalised people wersdvérely by the soaring food prices..

Figure-4: Rice price in domestic and international market Figure -5 Wheat price in domestic and international market
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In the face of uncertainty on world market, Banglstis goal is not only to attain self-
sufficiency in production of cereals but to sust&imhe country also needs to diversify
agricultural production to enhance food diverstfima and improve the nutritional status
of its population

CAS

Food utilization and nutrition

Successive Household Income and Expenditure Suepyts of the Bangladesh Bureau
of Statistics (BBS) showed that per capita dailgsztonption of all foods increased from
1991-92 to 2005 for rural, urban and all househoRlsr capita calorie consumption
decreased from 1991-92 to 2005 for rural, urban @hdhouseholds, while per capita

protein  consumption remained
constant during the period also fa
all categories of households. It i
important to note that the levels @

r Figure 6: change in rice and total food intake in
s
f

per capita calorie and protein |~ Total food —=Rice
e
2
f

Bangladesh, 1991-2005

consumption were well above th

960 490
absolute poverty line calorie (2122 g %0 | 4% A8 450
kcal) and recommended level of < e ik | 470 8
protein (58 grams) intakes =0 . 1 460 2
respectively. But there exists a high 7900 g5 -~ 1 450 3
degree of disparity in total food £ s ( 893 S a0 §
intake for the disaggregated classes ‘Egggj 1430
of people. According to the HIES s 420
Report 2005, per capita daily total 1991-92  1995-96 2000 2005

food consumption of the lowest
expenditure group was about half the consumptiothefhighest expenditure group for
rural, urban and all households of the country. disparity was more pronounced for
urban than for rural households, with lowest exjteinel group consuming as low as 622
grams of food compared to 1403 grams consumedédkitihest expenditure group.

The more objective function o
food consumption is to improve
and/or maintain nutritional status
which is determined by the leve
and composition of food intake, 6+
general health status of people, a
the sanitary and  hygienic
conditions under which food is
prepared. Figure 6 shows that -
while total food consumption .| 167 166

increased, consumption of rice 2 2 1
decreased from 1991-92 to 2005.
That means, a slow die
diversification is happening.

Fig. Undernutrition trends among <5 children in Bangladesh
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High consumption of cereals, but low intake of églibils, vegetable and fish result in a
low level of absorption of micro-nutrients and aghilevel of anaemia and other
deficiencies. The effects of poor nutrition are engeevere among children and women.
For example, under-five mortality rate is 102 anatemal mortality rate is 4.3 per 1000
live birth. Recent evidence from Demographic andhlbdheSurvey (2007) suggest that
43% children are stunted while 41% are underweiglowv birth-weight and poor
nourishment of infants reduce their resistance p@against infection. Roughly two-third
of deaths among under-five children is attributedralnutrition. About one-fourth of
maternal deaths are associated with anaemia amdohndeage. Apart from loss of lives,
there is a heavy loss in work output associated miglnutrition.

Y

Storage, processing and cooking practices alsatafitdization of food. Food qualities
are greatly affected by storage, depending on th#nods used for storage and duration
of storage. Utilization of food is also affected dnoking practices. Excessive washing of
food often cause loss of nutrients. Also, too matheating often impairs color, flavor
and nutritional value of food.

After years of steady progress in addressing mafiont in Bangladesh, the recent
setbacks in the fight against food insecurity aradnutrition arising from the combined
effects of high food prices and disasters haveesssgd the gains made in nutrition in the
last decade. Malnutrition greatly impedes the seconomic development while
simultaneously affecting the country’s ability tahgeve and sustain the MDGs,
particularly MDG 1 (eradicating extreme hunger andlnutrition), MDG 4 (reducing
child mortality) and MDG 5 (reducing maternal mdittg.

3.2 Impacts of Climate Change on Agriculture and Fod Security

Impacts of climate change are visible in Bangladegshe form of temperature extremes,
erratic rainfall, and increased number of intessififloods, cyclones, droughts,
prevalence of rough weather in the Bay. These phena will adversely affect the
country’s agricultural system through:- (a) redowsti of crop productivity
(quantity/quality) (b) changes of water use (irtiga); land use; migration (c) increased
frequencyl/intensity of flooding, water logging, Iserosion and salinity and arsenic
contamination (d) uncertainties on magnitude ofnale change and (e) regional
variations.

Crop Agriculture: It is predicted that climate change could have\amst&ating impact on
Bangladesh’s agriculture which is the key econodnicer, accounting for nearly 20% of
the GDP and 48% of the labor force. IPCC (2007pssts that temperature rise of even
1 to 2 degree Celsius would reduce crop produgtsignificantly. World Bank (2009)
predicts that national rice production will declinmder all of the Climate Change
Scenarios and that the annual growth rate will cedfrom 2.71 percent under the
Variability Scenario to 2.55 percent under the Aggr Climate Change Scenario during
the period 2005-50. Rice production would be 5.24iBion metric tons below what
would have been achieved under existing variabditg without the additional negative
effects of climate change. This is equivalent tcagarage 8.0 kg per capita reduction in
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rice production.

For wheat, grain weight declines by 16% for evefRC Gncrease beyond 25C
temperature (Abrolet. al, 1996). The minimum temperature during January and
Maximum temperature of February determine the wiyesddl and wheat yield decrease
by 400 kg/ha for a unit increase diCLmaximum temperature and 0.5 hr. in sunshine.
Wheat must have 60 days with minimum temperaturé®&las the minimum
requirement for adequate tillering and panicle ttgu@ent. Any decrease in the length of
this cool period will lead to a proportionate dexse in yield.

Early floods in April-June generally cause the m#stnage, as it affects the harvest of
Boro rice and transplanted Aus. Transplanting of Agedlings starts immediately after
harvest of Boro rice. Flash floods occurring witllire monsoon season (mainly July-
August) generally cause less crop damage, but azoafly high floods damage the Aus

(harvest stage) and Aman (vegetative stage) crogte floods in September-October

cause serious damage to Aman yields. On the otat, ldecreasing trend of rainfall in

winter and pre monsoon reduce yields of both brasidand transplanted Aman and
delay the sowing of pulses and potatoes. Boro, tvaed other crops grown in the dry

season are also periodically affected by this chafglimate variables. In addition, use
of inputs like fertilizers, pesticides, and irrigat may increase substantially due to the
changing conditions, resulting in higher productomsts.

Livestock: Livestock population is also not out of the risksluced by climate change.
Analytical evidence on the impacts of climate cheang livestock is relatively scanty in
Bangladesh. Chowdhury and Karim (2009) indicateat tivestock production could be
affected by the climate changes due to reductiothénquality and availability of feed
and water, heat and other environmental stressas$, pgeponderance of livestock
parasites, pests, and diseases. The average teémmperaBangladesh is 18 (64.4F) in
winter and 28C (82.4F) in the summer. If global warming causes Bangshd
temperature to rise furthef@ (35.6F) by 2050, together with relative humidity of &0 t
95%, all most all species of livestock will be untieat stress conditions. As a result of
heat stress, animals suffer from elevated body ¢eatpre, increased respiration rates,
increased maintenance energy requirement, incrdasddnutrient utilization, decreased
dry matter intake, reduced milk production and hareg reproductive performance.
Heat stress reduces disease resistance and ircmsaskidity and mortality of animal
species. Reductions in milk production and reprtdecperformance are economic
losses to cattle, goat and sheep producers. Cessslows will suffer more than the
native cows, goat and sheep (Karim 2009).

Hot humid climatic conditions favor the heavy pd#iasinfestation of livestock
population of Bangladesh. Further increase in teatpee and precipitation related
global warming will further intensify parasitic edtation. In addition to direct impact on
animals, parasites induce an indirect form of protender-nutrition. The presence of
parasites increases the protein requirement ohamah by 40% even on a well-balanced
diet.

Hahn et al. (1992) reported that in the east-central UnitedteSt per animal milk
production was found to decline. Moreover, Hahn9@)9also reported that conception
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rates in dairy cows were reduced 4.6% for eachalm@nge when the THI (Temperature
Humidity Index: an index of heat stress) reachesvab/0. Amundsoret al. (2009)
reported a decrease in pregnancy rates of Bos Jaattle of 3.2% for each increase in
average THI above 70, and a decrease of 3.5 %afdr mcrease in average temperature
above 23.2C. In Bangladesh, temperature and humidity is atsimcreasing rate which
has a negative impact of heat stress on livestopkilgtion as well especially in summer.
However, the sectoral growth of livestock is impedsy climate change factors in
following ways:

Climate change Adverse impacts

factors

Damage livestock farms and homestead productioye death
Flood of animals; disruption of pasture land, increaseases; salinity
/Cyclone/storm intrusion also damages feed stock in pastures; gesnanding

and marketing centres;

Reduce feed productivity, reduce feed intake ofreaté and
Drought metabolism, increase diseases exposures and thewcdige
livestock productivity; anthrax breaks out afteought;
increases management costs.
Virus infection; increased disease occurrence; mghality of

High temperature poultry; loss of production

Affects reproduction; increase mortality due to lemperature;
Cold/fogs lower growth rate; increases bacterial and viridgtion; high
mortality and low production;

Source: Consultation with Experts, 2012

Fisheries: Climate change has both direct and indirect impactdish stocks. Direct

effects act on physiology and behavior and altex tirowth rate, development,
reproductive capacity, mortality and migration. inedt effects alter the productivity,

structure, and composition of the ecosystem on hhigh depend for food and shelter.
Climate change stresses will have complex pressaréisheries and aquaculture and
threatened the fish production and livelihood @& tommunities.

During the early 1970s, inland open water captigieefies contributed about 90 percent
of total fish production, whereas in 2688 it contributed only up to 41 percent, a
marked decline due to environmental degradationspedies depletion. Among the 260
fin fish species, about 143 are termed as smaigambus species which was abundantly
available in the past. Because of habitat destrmotin/reduction and overexploitation,

most of those species are not available in the etaMeanwhile, 21 fish species have
become extinct in Bangladesh, and 54 have beesedlias critically endangered and

vulnerable in the red book of IUCN (2000).

In recent years, natural fish stocks have declinle@ to natural and manmade
catastrophes, degradation of aquatic environmeamdsreduction of many wetlands and
water areas. The flood plain fisheries are thennsmurces of fish resources of
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Bangladesh. But due to erratic behaviour of seddtowd, these fish resources will be
worst hit. There is a considerable threat of logmer 4 million metric ton of fisheries

by the year 2030. Timing, extent and duration ohgaand floods greatly influence

reproduction, migration and growth of fishes. Delayonset of rains and floods may
affect the breeding and maturation success of figich in turn will result in the reduced

fish production from rivers and floodplain (NAPAQ@S). Moreover, increased aridity,

reduced dry season precipitation and extendedl, particularly in northwest region

of Bangladesh, will lead to the drying up of oraiattoo little water (not adequate for
survival of fish) in floodplain fish pits, depresss, ditches etc. As a flood plain area,
inland open water fisheries of Dhaka region is exirfij from reduced fish production.

Every year hundred of culture ponds float due dodk resulting in loss of fish and poor
fish farmers incur financial losses. This effectatifnate variability is posing a great

threat to the substance of pond fish culture ag. welparticular, production of carp is

likely to decline due to contraction of the freskater zone in the river system. The
summary of potential impacts of climate changeisinefries is as follows:

Climate change

factors Adverse impacts

Disruption of natural breeding; Acute aquacultwssks through

severe damage of dykes, hatcheries, nurseries,n&migats, ponds

etc.; mass mortality due to sudden change of weptality; Siltration of

water bodies etc

Reduce natural breeding grounds; reduce broodatural fisheries;

Drought possibility of disease outbreaks and increasedatityitmight change

physiology and genetic character of fish

Increased disease occurrence, possibility of virfection; physiology

and genetic character of fish

Cold/fogs Affects reproduction; increase mortality due told&pn of dissolved
oxygen; lower growth rate;

Flood

High temperature

Source: Consultation with Experts, 2012

3.3 Food Security in BCCSAP and NAPA

Agricultural development, food security, social ggedion and disaster preparedness have
the highest priorities in the National Climate Charstrategy and Action Plan. As noted
earlier, food security issues have been address&dhighest priority in the BCCSAP
and the Bangladesh NAPA. As the BCCSAP consistssigf pillars and several
programmes/measures belong to each pillar. Foannst there is the first pillar that
mostly deals with food security and social protattiissues. It consists of 11
programmes/ measures that all intend to ensureptiat people are protected from the
climatic upheaval and that they get access to fenthloyment and basic services. Table
7 summarizes the major aspects of food securibessn BCCSAP.

Table 7: Various Aspects of Food Security addressed the BCCSAP

Broad areas Specific Measures
Awareness building Specific extension and mass angaigrammes
Infrastructure Construction and repairing of roassl embankments, river
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development

training works

Disaster preparedness

Climate services, cyclonteshdraining and awareness

Disaster rehabilitation

Construction and managemaintfood storage, silos, et
distribution of inputs (seeds, fertilizers, sapihg

Research, Technology
generation and
knowledge
management

Assess the impact of climate change on ecosystgntudure
and food systems;
Development of climate resilient varieties and faagrsystem.

Crop agriculture

Varietal development: salt and udid tolerant varieties
management practices: short maturing varietiesilizer and
soil management trials.

Development of livestock species tolerant to clim

Livestock conditions, animal health and diseases, feeds aultlef
production, animal insurance, special breeding.
Fisheries Technology generation for increasing nspriand fishery

productivity, dredging of rivers, channels, comnynbased
management of water bodies and rehabilitationsbiefis

Food and nutrition
security

Comprehensive planning and investment to protexirtbome,
employment and health of small farmers with spefdatis on
women and children health and nutrition.

Wet land conservation

Dredging, development of mawes, sanctuary managemg
and alternative income generation activities

Biodiversity
management

Develop participatory monitoring system to evalugtianges in
eco-systems and biodiversity by involving locairteal people
such as school teachers, communities and acad
researchers.

Reducing emission of

green house gases fronmanagement technology along with popularizatiothete anc

agriculture land

Support to research and on-firm trials of water &exdilizer

create awareness among farmers about nitrogenaotiiszdes
use in the rice field.

Agro-processing

Promoting climate resilient agrogassing technique, vall
chain management specifically HRD and post hanless
minimization

Market infrastructure
development

Creation of facilities at all stages from farm tork,
development of long term storage facilities andliggaontrol

Irrigation and water
management

Improved water reservoir, channels, rivers and awed
distribution system and on-farm water managemeniogy,
restructuring of land use based on availability pratiuctivity

Agro-forestry

Improved nursery plantation and mamagnt practices
development of climate resilient species, trainorg nursery
and plantation

Coastal zone
management

Polder management, development of improved drajnangel
suitability zoning, and agricultural intensificatio need for
improved irrigation and water distribution systewmijmate

emic

e

resilient technology and improved management presf
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establishment of special agricultural R & D centresarket
development, promotion of off-farm activities, agourism
and human resettlement

Source: BCCSAP, 2009

The objective of the first programme under thet fm#lar is to breed new climate change
friendly cultivars under the headlinmstitutional capacity for research towards climate
resilient cultivars and their disseminatioMoEF, 2009 p. 33)Climate change resilient
crops that might be developed within seven to eyglars would then be accessible for
the low-income population living from agricultumI¢EF, 2009). A similar output is also
anticipated for the second programni@velopment of climate change resilient cropping
systems, fisheries and livestock systeltintgrgets to increase food production as climate
change resilient cultivars are able to withstanel ¢hmatic extremes such as drought,
flood and temperature stress. Also different adaptneasures for fisheries and livestock
are planned to protect and ensure local and natiood security.

With the third programme under the first pillAdaptation against droughit is to hope
that the invention of climate resilient varietiesrice and non food crops and vegetables
will increases the food production to ultimately en¢éhe necessary demand and ensure
food security.The ninth prgramme.ivelihood protection for vulnerable socio-economic
groups, through safety net programmes and insuraaiogs at increasing the food access
to vulnerable people as they get necessary agrgsnpom the crop insurance which
they can successfully use to raise food productigart from this, various safety net
programmes that are run by the government, wilb atscrease the people's social
protection and resilience to climate change.

Besides those food security issues, the identiinatf agro-economic zones, piloting of
adaptive measures in different regions, the idieatibn of potential threats in various
fishery sectors, the reduction of damage to livdstothe improvement of flood
forecasting and early warning systems as well &pgatory studies for adaptation
against sea level rise and its impacts have beesidgred with highest priority in terms
of supporting projects under Climate Change Trusto-

Apart from the first pillar that directly deals Wifood security issues, there are other
pillars which may not directly increase food setgubut may act as an additive measures
in securing food access implicitly. Those pillareet Comprehensive Disaster
Management pillar, the Climate Resilient Infrastane Development pillar, the Capacity
Enhancement and Research and Knowledge Managertlantag well as the Strategic
Natural Resources Management as an Adaptation Resgmllar.

For instance, the sixth measure of Comprehensiveadiér Management pillar
'Strengthening risk management and developing nehaaard insurancewill provide
the poor and small farmers with seeds, fertilizmd irrigation appurtenances and will
thereby increase their ability to produce for arqdte livelihood and reduce the risk of
food deficit in the events of natural hazards.
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For the Climate Resilient Infrastructure Developméine government should undertake
the second measureRepairing and rehabilitating existing hazard mitigen
infrastructure'to protect the agricultural lands from flood, eoostidal surge etc. through
the construction of inland river and coastal wasthankments. In addition, the third
measure of this pillar IBnning, designing and constructing urgently needed hazard
mitigation infrastructure'could help to implement the second measure iraangd and
sustainable way. So both the measures are necessary

The fifth pillar Capacity Enhancement, Research Endwledge Management might
come as an indispensable means to implement otbesures. For instance, the first
measureBuilding capacity of key government ministries agenciesis needed to build
up capacity in terms of finance, human resourcetaoknical availability as well as to
mainstream the importance of climate change inosakcfplans and policies. It also
assigns the responsibility of climate change adimptaand management to relevant
political bodies.

For the Strategic Natural Resources Managemenh asdaptation Response pillar, the
government should increase the coastal area fisduption and improve fisheries
through its third programmeAdopting measures to support adaptation of fistserie
resources to the impacts of climate changes inctiestal ecosystémAlthough only
indirecly, this measure almost explicitly addrdss food security.

Lastly, it can be concluded that if the measuresitiroeed above are planned and
implemented in a sustainable way and with due wetgion of government of
Bangladesh, then the national and local food sgcwiil be ensured to a greater extent.

3.4 Food Security in relevant Sectoral Policies

The Government of Bangladesh is quite aware of emlirity issues and has formulated
national policies and strategies to internalise yriaternal and external factors including
growing population, increasing demand of food alndate change into sectoral policies
and strategieDifferent National Policies directly address theiagture sector and the
inherent risk of climate changelowever, the national policy documents that shdagd
taken into account for promoting CCD in food setyuand agriculture can be sub-
divided into following four categories:

1. Policies related to food security

2. Policies related to agriculture sector

3. Policies related to natural resources (Environmesnbd and Water)

4. Policies related to climate change

3.4.1 Policies related to Food Security
The National Food Policy (NFP) 2006 is the soledlgng document to ensure dependable

food security for all people at all times. Ensuved security for all is one of the major
challenges that Bangladesh faces today. In the da¢be emerging challenges in ever
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increasing food insecurity; the government has (oated this policy document to
achieve three objectives: a) ensure adequate aitk sdf safe and nutritious food, b)
enhance purchasing power of people for increased faccessibility and c) ensure
adequate nutrition for all; especially for womerdarildren. In line with the policy, the
government has formulated a Plan of Action (PoA) ¢osure the effective
implementation of the policy over the period of 800 2015. The PoA covers 26 areas
of intervention for achieving the 3 core objecticdNFP

3.4.2 Policies related to Agriculture

There is a plethora of policy/strategy documentsvant to broad agriculture and rural
development in Bangladesh. These can be clas#ifizdo sub-categories: crops and non-
crops (see Table 8). As one would expect, abowtifaohthe policy documents deal with
crop issues, although the contents of these dodsnderal mainly with cereal crops,
especially rice. Non-crop issues, covering fishemg livestock, appear less prominently
both in terms of coverage and focli@ble 8 gives an overview of major thrusts and
objectives of varioupolicies to address food security.

Table 8: Agriculture Sector Related Policies

Sub-sector policies Major goals and policy thrusts to address Implementing

food security ministry
A. Crop sub-sector
1 National Food security, profitable and sustainapMinistry of
Agriculture Policy | production, land productivity and incomegriculture
(NAP), 1999 gains, IPM, smooth input supplies, fair output
prices, improving credit, marketing
and agro-based industries, protecting small
farmers interest
2 New Agricultural | Provision of efficient decentralized & Ministry of
Extension Policy demand led extension services to all types Adriculture

(NAEP), 1996 farmers, training extension  workers,
strengthening research-extension linkage, |and
helping environmental protection
3 Department of Adoption of Revised Extension Approach\inistry of
Agricultural assessment of farmers’ information need&griculture
Extension (DAE)- supervision, use of low or no cost extensjon
Strategic Plan| methods, promotion of food and non-fopd
1999-2002 crops, and mainstream gender and sqcial
development issues into extension service
delivery.
4 Agricultural Annual crop planning, seasonal extensiddinistry of

Extension Manual
1999

, monitoring, participatory
development and rural approval partners

technical audit, attitude and practice surveys.

technologyAgriculture

nip,
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5 Seed policy, 1993) Breeding of crop varietiegable for high-| Ministry of
input and high output agricultureAgriculture

multiplication of quality seeds, balanced
development of public and private sector seed
enterprises, simplification of seed important
for research & commercial purposes,
provision of training and technical supportg in
seed production, processing & storage
monitor, control and regulate quality and
guantity of seeds.

6 Seed Rules 1997 Delineation of rules and réiguis regarding Ministry of
changing functions and of national seedgriculture
board, registration of seed dealers, seed

certification, marking truthful labels, and
modalities of seed inspection.

7 Plan of Action on Reviewing NAP and its implementationMinistry of
NAP, 2003 setting out strategies and actions, addriculture
identifying  institution and programme
framework
8 Actionable Policy Prioritize immediate medium-term and longMinistry of

Brief (APB), 2004 | term policy measures with respect to seefgriculture
fertilizer, land, irrigation, mechanization,
marketing, agricultural research and extension
with a view to increasing labor & water
productivity, investment in agriculture and
improve risk management.

9 National Jute Keeping jute production at a desirable leyéNjinistry of Jute
Policy, 2002 stabilizing supply and prices of jute, and Textile
developing commercially viable jute
industries, accelerating privatization of jute
industries, and developing multiple uses of
jute & jute goods.

B. Non-crop sub-sector

10 National Improvement of small scale poultry and Ministry of
Livestock dairy farming replicating CLDDP, reform Fisheries and
Development of DLS, enforcement of low and Livestock
Policy, 2007 regulations towards animal feeds, vaccines

and privatization of veterinary services
adoption of breeding policy, and
establishment of livestock insurance
development fund and livestock credit food
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National
Policy, 1998

Fishery

BCAS
Development of fishery resources, Ministry of
increasing fish  production and selfFisheries ang

employment, meeting demand for animal | Livestock
proteins accelerating fish exports, gnd
improvement of public health.

Source:MoA, GoB, 2012

3.4.3 Policies related to Natural Resources

Sub-sector policies

Major goals and policy thrusts JijpliEmEniing

ministry
Environmental : .
. Conservation of environment, wet lands, -
Policy and : . . Ministry of
. RAMSAR sites. Prevention of environmental .
1 Implementation S : . Environment and
degradation; air, water, soil and noise
Programme (EPIP) Forests

1992

Land Use Policy,

2001

National Water
Policy 1999

pollution and conservation of forests.

The main objectives of the land use policy are

prevention of excessive land use due to the
ever increasing demand for crop production,
maximum utilization of inlands and wetlands,
preservation of ‘Khas Lands’ and helping in
reducing the number of landless people in
Bangladesh.

Promote optimum use of water resources
across all sectors.

Ministry of
Land

Ministry of Water
Resources

3.4.4 Policies related to Climate Change

Sub-sector policies

Implementing

Major goals and policy thrusts ministry

National
Adaptation
Programme of
Action (NAPA)
2009; revised in
2008

Bangladesh
Climate Change
Strategy and
Action Plan
(BCCSAP) 2009

NAPA document has encouraged investments

in better access to agricultural services, socidllinistry of
protection measures, i.e. safety-nets, insuran€avironment and
and enhancing awareness, behavioral changEerests

and communication for climate related risks.

The BCCSAP is an integral part of national

development policies, plans and programmeMMinistry of
including the upcoming Sixth Five Year Plan.Environment and
Under 6 thematic areas, BCCSAP has Forests
developed 144 action oriented projects where

food security has got highest priority.
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Besides the abovementioned sector specific polidiesre are some comprehensive
government documents to guide the overall counteyetbpment endeavours. The
revised National Strategy for Accelerated Poverggition Il (December 2009) is one
of those strategic documents which has proposednacand indicative costs in support
of poverty reduction, including for agriculture a@s major contributor to pro-poor
economic growth, food security and safety net a#l a® nutrition. Considering the
overall country context, the current Government d@dspted a plan called “Vision 2021”
with an aim to make Bangladesh a middle income &guA National Strategy pldris
also developed to supplement this Vision 2021. Nldgonal Vision strategy has the goal
of reducing poverty from 40 to 15 percent by 202he Sixth Five Year Plan for FY
2011- 2015 has been aligned with this vision pl@a12with strong emphasis on reducing
inequity, i.e. reducing vulnerability to naturakdsters and strengthening governance. All
of these policy and strategy documents have pravid®ader guidelines for poverty
alleviation through promoting secured livelihoodcome generation and agricultural
development. But the recently developed Bangladéshintry Investment Plan (A
Roadmap towards investment in Agriculture, FooduBgc and Nutrition) has given a
light of hope through addressing food availabilftypd access and food utilization issues
in the changing climatic and socio-economic context

3.5 Government’s Investment to address Food Secuyit

The government of Bangladesh has a thrust of emguddod security for its growing
population. In its Annual Development Programme FADor the fiscal year 2011-12
US$ 2.665,078 Billion have been allocated for défe projects. It has been found that
the highest allocation was made for infrastructdezelopment (US$ 726.69 Million)
followed by market infrastructure development (U&38.62 Million), irrigation and
water management (US$ 355.94 Million) disaster béditation (US$ 247.14 Million)
and coastal zone management (US$ 158.78 Million)t e amount allocated for
agricultural extension (US$ 91.75 Million), resdaradechnology development and
knowledge generation (US$ 10.69 Million) and foodi autrition security (US$ 118.31
Million.) eventually reveals that these areas waoe addressed with strong importance
during the fiscal year 2011-2012.

There is no way to disagree that public investn®ine of the most direct and effective
instruments that government can use to promote throf@od security, poverty and
hunger reduction. There is considerable evidenaephblic spending on agricultural and
rural development has the largest positive effectsgrowth and poverty reduction in
developing countries, creating a win-win outcontésnsidering the adverse impacts of
climate change, the pressure of a growing popula® well as the current state of food
insecurity in Bangladesh, a comprehensive poliaypngwork is needed that sets focus on
investment strategies in three major areas: (ijcaljural research and extension, (ii)
improved access of farmers to well-functioning neéskand (iii) improved insurance and
targeted social safety net programs for vulnerapleups, especially undernourished
women and children.

This structure of this plan was used as Electiomiféato by the current govt before election.
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The government of Bangladesh has formulated thent®punvestment Plan (CIP) for
addressing food security. This is basically a roagiowards investment in agriculture,
food security and nutrition. The CIP provides adfel2 priority investment programmes
to improve food security and nutrition in an intaigd way. The total cost of the CIP is
estimated at US$ 7.8 billion. Of this, US$ 2.8 ibill are already financed through
allocated domestic budget resources and contribsitily development partners. The
remaining financing gap therefore adds up to US$ilion, of which US$ 3.4 billion
have been identified as first priority requiremei®FDM, CIP, 2011).

Table-9: Existing Resources and Financing Gap®odfSector

Total CIP ExTsting Resources Financing gap
e (m US$) (m US$) (m US$)
ID] Component Programme GOB DPs Total | Tofal | Priorlty
A=D+E B C D E F
o fau_s:mumblc anq (ll\tk..‘]'fw ified agriculre through mtegrated 7812 3390 143.3 177.2 6041 4413
| = research and extension
= SR, F - P N— 7 - i trrioa s
j 3 [111]310?.-&\1 water management and infrastructure For imigation | 6304 4108 3612 7720 458 3 5816
2 = purposes
3 ; Improved quality of input and soil fertility 30 281 831 1.2 2318 170.3
4 z Fisheries and aguaculture development 392.9 19.7 7.0 36.6 356.3 2116
= | E
. = Li.“.‘slogk development, with a focus on poultry and dairy 835, 1 22 380 60.1 775.1 4397
b production
Subtotal - Avallability 3,982.7 5145 642.5 | L157.1| 2.825.6 | 1,846.4
. [111|.\1'§\\-:ecl _:1co.c.~;.~; to market, value addition in agriculture and 12583 417.0 06,4 6234 634.0 3683
[} = non farm incomes
b Strengthene d capacities for implementation and monitoring of 19 " iy ] : q
1 - NFP and CIP actions 113:2 . Bt k=6 6 o0
] E Enhanced public food management system 637.3 1422 2020 M42 293.2 2121
= [11.~:1iu!1.i<-|1a|_ D\.*w Igpn‘unl and Capacity Development for more 1.064.6 1166 476.2 5027 4718 340.5
9 effective safety nets
Subtotal - Aceess L0734 6759 B99.0 | 15749 | 14985 Q00
10 E Community based nutrition programmes and services 558.0 5.2 15.5 20,6 5374 4300
o ==
11 £ Orient food and nutrition actions through data 332 1.2 0.1 I3 219 13.0
==
12 5 Food safety and quality improvement 1865 L3 7.6 89 177.5 0.8
Subtotal - Utllzation 7777 7.7 3341 40.8 7368 5839
TOTAL 78337 [ L198.2| LST4T | 277128 5.060.9| 314203

Source: CIP of GoB, 2011
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4. Adaptation and Mitigation in Agriculture: Synergies and Key
Barriers

There has been growing interest and awareness autagtation and mitigation in
agriculture and how to achieve the co-benefitshef tivo main responses in addressing
climate change. Glantz et al (2009) in the workenauggested a number of adaptation
and mitigation strategies and the underlying pofreynework for agriculture. They have
suggested the strategies such as adjustment itingasates, new crop varieties, crop
relocation, land, water and soil management, agrestry etc., as adaptation options,
while improved crop and grazing land managemenintoease soil carbon storage,
improved rice cultivation with conservation agritue technologies, better livestock
management and afforestation, water and irrigatvdh low energy and external input,
energy efficiency and use of renewable have beggested as the key mitigation options
in agriculture. Referring to IPCC report of 200arhheling (2011) has identified a
number of co-benefits and inter-relationship betweslaptation and mitigation in
agriculture. He feels that creating synergies betwadaptation and mitigation can
increase the cost-effectiveness of actions and nthken more attractive to the
stakeholders including the funding agencies.

4.1 Adaptation in Agriculture
Considering high level of vulnerability, the goverant, policy makers, development
practitioners as well as other actors have sugdekte adaptation must be prioritized in
different sectors, including agriculture for ensgrifood security of the vast majority
poor people. Adaptation measures are to be takémeigontexts of declining yields due
to climate variability (temperature rise, changeiecipitation and erratic rainfall) and
damages by extremes (flood, cyclones and tidale3uithe key adaptation strategies in
agriculture are:
- promotion of climate resilient crops (salinity tdat, submergence and drought
tolerant varieties)
- short duration and early crops
- change in cropping patterns in the context of ckanig seasons and weather
patterns
- better farm management through new informationedissation, motivation and
technological innovation
- disaster risk management
- improving R&D in agriculture

Water and irrigation management, the efficient osevater and ADW are suggested as
good adaptation also having mitigation benefitshfiRan and Mallick, 2011 and World

Bank, 2009). In their recent study Mainuddin et(2011) explored adaptation practices
in agriculture of salinity affected coastal zoned dmave also estimated the costs of
adaptation. It is reported that households in thedys area are already practicing
adaptation strategies to various extents, in otdetope with climate change-induced
hazards and disasters. These include: excavatinglscdo conserve fresh water for
irrigation as well as planting saline-resistantericarieties. Furthermore, the use of
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groundwater for irrigation and green manure are® alemmon coping strategies to
counter increasing salinity as a result of seallase and climate change.

In addition the study demonstrates that some atiaptéechnology, such as saline-
resistant rice varieties, can have a net benefith{s instance, higher yield potentials than
the traditional rice varieties). Many farmers, hoee are not fully aware of the
advantages of these adaptation technologies dubeto lack of relevant knowledge.
However, farmers are generally willing to adoptireakesistant varieties in the study
area. Although conservation of freshwater for atign through excavating canals can be
an effective adaptation strategy, it is often exgpemand beyond the affordable capacity
of marginalized smallholders. In fact, the lackfioiancial resources is also to find in
governmental agencies and institutions. For ingatise Department of Agricultural
Extension (DAE) would currently require an annuatget of about BDT 62.0 million
(US$ 0.82 million) to strengthen its extension \dties in the salinity-affected study
areas. The Department of Agricultural Marketing (@Awould need an annual budget
of BDT 41.55 million (US$ 556,970) for its actiwas, including crop insurance and
market promotion, and additional BDT 40.84 milli@nS$ 547,453) for infrastructure —
including grain storage facilities.

The estimated required budget for the Bangladestitute of Nuclear Agriculture
(BINA) to develop new saline-resistant varietiesBBT 2.08 million per annum. The
regional BINA at Satkhira (in the study area) wordduire BDT 4.42 million per annum,
in addition to BDT 3.3 million for equipment cos®e estimated current costing for the
BRRI (Bangladesh Rice Research Institute) is BDT 3fillion (US$ 6,578,947)
including BDT 230 million (US$ 3,026,315) for ingtaucture and laboratory facilities.

The financial input currently required for the B&adpsh Agricultural Development
Corporation (BADC) is BDT 199 million (US$ 2.6 mdh) for installing power pumps
and excavating canals in the coastal area. IniaddBDT 70 million (US$ 0.9 million)

will be needed for technological equipment to manisalinity and groundwater
management (ibid).

4.2 Mitigation in Agriculture and Food Systems

Agriculture and climate change share a two-way @aredation: agriculture is the most
impacted sector in Bangladesh and at the samedisoecontributes to GHG emission
through crop cultivation, livestock, chemical ferers, tillage, use of energy for
irrigation and land use changes. Though adaptdtasbeen prioritized in Bangladesh
considering country vulnerability and food securigsues, there is some scope of
promoting mitigation in agriculture, which may prdes a lot of environmental and
ecological benefits and thus can contribute to stasnable development of the sector.
The Government of Bangladesh has prepared the 8elational Communication
(SNC) to the UNFCCC in 2010 and identified the ptt sources of GHG from
agriculture. The direct and indirect mitigationaségies in the agricultural sector are
(Rahman and Mallick, 2011):
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Table-10: Possible Mitigation Options with Effectsand Benefits

Key Areas Mitigation measures Effects

Crop management Use of improved crop varieties thaReduces direct emission per kg yield
require less water and equally drought,
flood and saline tolerant

Improve residue management, avoiReduces direct emission
biomass burning

Reduce reliance on external inputdReduce direct and indirect emission
inclusion of nitrogen fixing plants in crop
cycle

Local varieties of crops that take lesReduce direct emission
chemical fertilizers, pesticides

Introduce legumes into grasslands |(tBeduce direct nitrous oxide emission
enhance productivity)

Farming system Well managed combined animal-
management grassland system

Optimized rice management througfReduce direct methane emission
System of Rice Intensification

Fertilizer, manurg Reduce use and production of synthetReduce direct and indirect emission
and biomass fertilizers

management
Reduce use of nitrogenous fertilizerReduce direct nitrous oxide emission
because only 20% of N in fertilizers |is
finally used by plants
Avoid leaching and volatilization of N Reduce direct nitrous oxide emission
from organic fertilizers during storage
and application
Optimize fertilizer application Reduce direct and indirect emission
management, application of fertilizer
adjusted to crop need, maintain right
timing to ensure maximum uptake
Compost production by adding of bulkindreduce direct nitrous oxide emission
material
Biogas production (methane capture) Reduce dinethane emission
Prevent methane emission from manuiReduce direct methane emission
heaps and tanks
Compost manure Reduce direct nitrous oxide enrissio
Soil Management| Use organic fertilizer Increase | sarganic carbon and
indirectly reduce emission
Use perennial in crop rotation Increase soil oigancarbon and
indirectly reduce emission
Use of cover crops and intercroppindncrease soil organic carbon and
avoid bare fallows. indirectly reduce emission
Reduced tillage or no tillage Increase soil organtarbon ang
indirectly reduce emission
Avoid soil compaction Reduce nitrous oxide emissio
Agro-forestry Increases soil organic carbon and
indirectly reduce emission
Plant hedges
Animal 4-5% of lipids as feed additives Reduce direct rme¢hemission
Husbandry

Avoid use of concentrate feed Reduce indirect siaris

Breed and manage dairy cattle foReduce direct methane emission
lifetime efficiency
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Increase productivity: higher milk yield
per animal

sPotential for emission reduction

Increase productivity: faster growth
meat animals

pPotential for emission reduction

Monogastric animals instead of ruminar

ts Redupsctimethane emission

Use dual purpose cattle races wh
deliver both milk and meat

cReduce direct methane emission

Energy Use Reduce energy uses for irrigation, Reduce indirect carbon emission
Promote renewable energy for irrigation Reducedticarbon emission
Use of energy efficient machinery Reduces fosaiksion
Optimize machinery use Reduces fossil emission
No use of synthetic biocides Reduces fossil emissi
Pest resistant varieties with less spradyeduces fossil emission
cycle
Use of bio-energy Reduces fossil emission
Restoration of Re-vegetate: improve fertility by nutrientincreases soil carbon
degraded land}, amendment
maintenance 0
fertile land
Halt soil erosion and carbgnincreases soil carbon
mineralization by soil conservatign
technique
Systemic Change in food consumption pattern Rethdieect emission

Reduction of wastage and storage loss

BS Redume dimission

Switch to organic

Reduce direct emission

Source: Literature review, expert consultation, 2012

Considering the Bangladesh situation, the followsrg the potential key areas for

mitigation options in agriculture and food systems.

external inputs

modern mechanized tilling)

increase efficiency in farming machineries
energy efficiency, reduce energy uses for irrigatipromote renewable energy

for irrigation

efficient water uses and reuses of water
water conservation

avoidance of field burning of crop residues
use of organic manure instead of chemical fertiize

changes in crops that take less water, are drofigbti and salinity tolerant
local varieties of crops that take less chemicdilifgers, pesticides and other

changes in tillage practices (traditional tillagmits less GHG compared to

improved cropland management (crop diversity anient management, tillage
and residue management, traditional pest managemeter and irrigation

management) can reduce emission of GHG along wigitaved grazing land and
livestock management

Afforestation and agro-forestry can contribute @aobon sinks
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- increasing efficiency in post harvest drying aratage

- conventional methods of storage instead of energgnsive methods

- reduce post harvest losses

- local varieties livestock that needs less feedseanid less GHG

- promotion of small family farms instead of largegehanized commercial farms

- emission from enteric fermentation of cattle angedtock could be reduced
through fodder change and cost-effectiveness; and

- emission from manure management could be redugedgh organic fertilizer
and bio-gas.

4.3 R&D, Local Innovation and Knowledge Generation

There has been some limited initiative for R&D dodal innovation in agriculture in
Bangladesh. The Bangladesh Agricultural Researamn€@b(BARC), BARI and BRRI
are have undertaken some research and knowledgendigation in relation to
development of drought and salinity tolerant vaegdf crops. But the pace of ecological
degradation due to climate change is faster tharetfectiveness of R&D. There is the
need for R&D in the contexts of impacts of climatenge in different agro-ecological
zones for developing adaptation options. Researelsd needed for exploring mitigation
options in agriculture and food production, progggstransportation and storage. There
is also need for examining adaptation and mitigatiptions, synergies and co-benefits in
the selected climate affected zones like salinffgcéed coastal area, floodplain and
drought prone upland.

R&D and local innovations are to be done in pgoatory ways by involving farmers and
local stakeholders. Information and knowledge digssation about climate change
impacts, adaptation and mitigation option is vemyportant for promoting CCD in
agriculture. These areas are very weak in Banghades

Special focus should be put in small farmers anderable groups in relation to local
innovation and knowledge dissemination. Agricultuextension groups, media and
NGOs can play a key role in this regard.

4.4 Potential Synergies, Barriers and Trade-offs

As climate change occurs as a global phenomenongl&@esh as a small developing
country does not has the ability to prevent or fyodi The only appropriate option is
therefore to develop country-specific adaptatiortians that also have mitigation
benefits, based on available mechanisms and pesctic fact, there is a growing interest
among policy makers, experts and development piaetrs to build up synergies
between climate change strategies, agriculturatieslas well as between adaptation and
mitigation to promote climate resilient agricultuned food security in Bangladesh.
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The BCCSAP has identified names a number of iskuggomote CCD in agricultural
development. At the same time the Ministries of iégture, Food and Disaster
Management are increasingly integrating climatengkaissues into their policies and
strategies. In fact, the Climate Change Unit atNMfaEF is helping relevant ministries
and departments to mainstream climate changegcplantiy climate change adaptation in
their respective policy papers and courses of acttwom our point of view, this is a
good initial step of synergy building. Howeverisitour perception that more government
officials and policy makers need further trainingdeknow-how to effectively develop
and implement climate change projects.

v

Moreover, it is our observation that many minidrage having difficulties to build up
synergies between adaptation and mitigation mesasiany policy makers and key
actors still feel that Bangladesh has no obligationmitigate CO2 and other GHG
emission. In addition many do not see a great pialen decreasing emissions within the
agricultural sector. To counter this there is theed for greater research to explore
suitable adaptation and mitigation options for agture and food security in
Bangladesh. Besides, it is important to promoté&eefits to convince respective policy
makers of the importance of pairing mitigation ahptation and at the same time to
change peoples' minds about the country's respbisgin the context of mitigation.

Further, we see the need to develop appropriatentdagies for adaptation and
mitigation such as new varieties of crops to copth the adverse effects of climate
change, AWD for water management, energy efficienognewable energy or
technologies to promote local and organic inputtihuce external and chemical inputs.

On top there is a number of technological, indondl and resource barriers towards
synergy building in the context of climate chandetation and mitigation. For instance,
the fabrication of technology is constrained by kek of skilled manpower, resulting
from a lack of incentives provided through natiopalicy regimes. Moreover technical
and financial assistance for adaptation projectsarspered by the lack of transport and
communication infrastructures, particularly in rémooastal and inlanchar areas.

The loss of biodiversity and its implications fartrient and micronutrient supply as well
as inadequate conservation and use of indigenocmsledge in food-related contexts are
additional barriers to food security. Thereforeatggies need to be people and
community centred and their full potential mustutiéized in conjunction with available
and often limited resources.

To respond to the increased risk of food insecugfforts are needed to develop and
implement a package of essential nutrition andthesrvices based on the priority needs
of the population through community based prograsared mechanisms. This means
that inter-sectoral collaboration and coordinatioom the national policy makers to
community level actors are to be made effectivee idllowing are the priority areas for
research and actions to promote CCD in agriculimefood security in Bangladesh.
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* To ensure food security, agricultural adaptatios ttabe taken onto the priority
agenda. Development, dissemination and extensidioad-, drought-, salinity-
and disease-tolerant crop varieties should alguribetized.

» Early warning system should be developed and dstnengd to inform farmers
about their roles in the impending adverse weath@t climatic conditions.
Further, information based on agro-meteorology agdo-climatic data about
planting and harvesting times with possible yielofs crops would be very
beneficial.

» Adaptation to changing coastal fisheries throughitéd brackish water and salt
tolerant fish species might be an important styategncrease the availability of
fish in the country.

» Coastal embankments including river banks needetoebonstructed to regulate
saline water inflow into coastal areas.

* Integrated coastal zone management (incl. coalftakatation) in a participative
manner with bordering communities may also be &ctbe strategy to adapt to
climate change.

» A disaster risk management plan was formulatedhkeygovernment, however it
may need some revision in the light of climate g®an

In 2011 and early 2012, the UNDP and ADB have uatten a few initiatives for local

capacity and synergy building in Bangladesh. Irt,faNDP has recently supported a
study for financial flow analysis for adaptationdamitigation in Bangladesh that has
created lots of interest among respective polickermaand key actors. Moreover, the
ADB has organized a training for high level goveemn officials on mainstreaming

climate change adaptation and mitigation in agticel water, food, health and energy
sectors for promoting climate resilient developmi@nBangladesh. These will certainly
help the government for moving towards better fng8tinal integration and synergy
building as well as utilizing hidden potentials fataptation and mitigation in agriculture.

42



i)
BCAS

=

5. Conclusion and Recommendations

Climate change adaptation and mitigation have plelshort term and long term benefits
on achieving sustainable development. The BCCSAPR inaluded a low carbon

development path as a key thematic area of intéiorenrHowever, mitigation measures
are not properly reflected in agriculture and fopdlicy strategies in Bangladesh.
Moreover, the government and key actors in this il see agricultural only connected
to food security, poverty alleviation and livelibgromotion. Yet it is important to

understand the linkages to climate change adaptasiod mitigation. Therefore,

adaptation options are to be developed for aguoelland its sub-sectors (incl. crop,
fisheries and livestock) in a participative manméth local farmers and community

representatives. Further, the country needs toeaser food production to feed the
growing population. At the same time, the yieldgagriculture must be increased through
modernising technologies and better farm manageméht resilient seeds and better
inputs. Apart form adaptation, mitigation and tlem@ept of CCD should be integrated in
the agricultural sector without undermining the miny's development goals and food
security. Further for ensuring food security in tentexts of increasing climate risk,
social protection and safety-net measures for theevable communities are to be taken
by government and actors, where supports (bothuress and technical) would be
required from the international development pagresrd donors.

Capacity building of the government agencies, mefeaommunity, private sector and
NGOs would required for removing the barriers inwiedge, societal level, institutional
and financial mechanism for accessing internationgbport in promoting CCD in
agriculture. Knowledge is an important input fataptation, mitigation and CCD in
agriculture. Since there is lack understanding abimeliapproach and potentials of CCD,
more inter-disciplinary, participatory and appliedsearch could be undertaken to
generate new and applicable knowledge on the issliesre is gap in scientific
knowledge and prediction about climate change semdl impacts at regional and local
level for taking adaptation and mitigation actiohgformation and knowledge is to be
generated for planning, decision making and imjpalont of adaptation, mitigation and
social protection measures for addressing climbatage and food security. Farmers and
community people also need new and updated knowlatigut climate change impacts,
adaptation and mitigation measures for local action

There is lack of awareness at community level atsmlition of the problems (i.e.,
adaptation and mitigation). There is need for dauiabilization, motivation and capacity
building at local level for collective actions tope with the impacts, reduces risks and
vulnerability and ensuring food insecurity as wadl mitigation measures at individual,
family and community level for offsetting carbondalHG reduction. Technology
support and linkage (horizontal and vertical witlvgrnment agencies and scientists) can
reduce this technology, institutional and sociaribes. All the knowledge, institutional,
social and resources barriers are to be removectdiately for promoting adaptation and
mitigation as well as building synergies in theseaa. Further, R&D, local innovation
and knowledge dissemination is required to pronadigptation and mitigation as well as
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CCD in agriculture. In this regard effective parsteps and the collaboration for the
development and implementation of projects are \&$g important.

v

Policy Responses and Recommendations

» Integration of climate change issues (impacts, nshnerability, adaptation and
mitigation) in agricultural policy, strategies apgbgrammes

* Improving knowledge generation, technology, scfentresearch, R&D and
information dissemination structure at all levels

* Improving capacity for planning and implementatadradaptation and mitigation
projects in agriculture and food systems as welirassynergies and co-benefits

* Improving negotiation capacity of the governmentledations to access
international funding and technology supports unitier UNFCCC and multi-
lateral funding mechanism

* Increasing national investment in research andmaain CCD, climate resilient
and sustainable agriculture and food security

» Developing and implementation of adaptation andgaiiton programmes with
the vulnerable communities living in climate hotsp@nd

* Reformulation of social protection and safety neigpbammes in the context of
greater intensity of climatic disasters and streaging the humanitarian aid and
actions for the poor, marginal and vulnerable comitres.

kkkkkkkkkhkk
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