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Short Brief

This report presents a
comprehensive system
mapping and diagnostic
assessment of Bangladesh's
agro-logistics ecosystem,
commissioned by the
Embassy of the Kingdom of
the Netherlands (EKN). The
study examines structural
inefficiencies, post-harvest
losses, infrastructure gaps,
and market constraints
across four priority
sub-sectors: horticulture,
fisheries, livestock, and
cereals.




Acronyms

ADB - Astan Devalogrment Bank
APHA — Animgl and Plant Health Agency {LIK)

APHIS —Animeal and Plant Health napection
Senvica [LISA)

a2i — Aspare to Inowvate (Gavernment Digltal
Initiative, Bangladaeh)

BAMIS — Bangladesh Agricultwral Markst
Information System

BAFA — Bangladesh Agro-Processmre Ass0ci ation

BARC — Bangladesh Agrcultural Rlessarch
Counell

BAR| - Bangladesh Agricubural Ressanch
[mvatitube

BAF — Bast Aquaculture Freciices
BBS - Bangladash Bureau of Statiaties

BOT - Bangiacesh| Taka

BFDLC — Bangladesh Fisheres Development
Conporation

BFFEA - Bangladesh Frozen Foods Exporers
Aegnetation

BFSA — Bangladesh Food Safaty Authority
BFRI — Bangladesh Fisharas Research instilube
BRI — Bedt and Foad Initathe

BST! - Bangladesh Standards and Testing
|nstitubion

CAAEB — Civil Avialion Authority of Bangladash
CAGR — Compound Anmual Grewth Rais

CUTS — Consumer Unity & Trust Soclety [CUTS
Internaticaal)

DAM — Departmant of Agriculiural Marketing
DAE - Departrarnt al Agricuttural Extenzion
DLS - Department of Livesiock Senices
Dxaf — Dapartment of Fisheries

EHM - Embassy of the Kingdam of the
Malhedands

EFE - Export Promotion Buresu
EU — European Union

EUS - Eplzoadic learative Syndrome

FAD - Food and Agriculiure Crganization
{United Mations)

FIC — Fish Inspecton and Cuality Control
FPMU - Facd Planning and Manitaring Lnit
FY - Fiacal Year

GAF — Good Agricultural Prectices

GEC — Culf Cooparation Counal

GOP — Gross Domestic Product

HACCP — Hazard AnalysE and Crilcel Control
Fomis

IFC - Intamational Fisance Corporation
1QF — Individually Cuick Frozen

IPCEC — Inergovennmental Panel on Climate
Change

IPH — Imstiuts of Public Health

JICA — Japan International Cooperation Agency
Kil / Klis — Key informant Interview(s)

LOE — Lesat Develsped Country

LGBED - Local Governmeant Engnesaring
Department

MMT — Millicn Madric Tons

Mo — Minletry af Agricyliere

MoC — Ministry of Commerce

MoF — Menlstry of Finanoce

MoFL - Minlstry of Fishenes and Livesiock
MoT - Ministry of Transport

MRL — Maximum Resides Limd

MSC — Mediterransan Shipping Cormpsamy
MNT - Metric Tan

MHAGA — Metwork of Aquaculture Ceanars In
Asia-Pacific

OECD - Organization lar Economic Co-operation
arvd Developrment

085 — One-Stop Service



Acronyms

PHSF - Palll Karma-Sahayak Foundathsn
PL — Post-Larvae

PPP — Public-Frivate Fartnership

POW — Plant Cuaranting Wing

RHD - Rpads and Highways Department
RPC — Retumable Plastic Crates

RVO - Mathardands Enterprise Agancy
[Reikedianet voor Ondamearmend Medssznd)

SAFTA — South Asian Free Trade Area
SME — Small and Medum Entarprize
SPS - Sanitary ard Phylosanizry
SPF - Specific Palhogen Free

SREDA — Sustainable and Renewsabée Energy
Drevalopment Authority

TEU — Twenty-foot Equivalant Linit

UMNIDD — United Natlons industrial Development
Organization

USAID — United States Agency for Intematons
Devaiopment

USDA - United States Dapartmant of Agrecutbunes

USTDA — United Statea Trade and Development
Agency

WHT — Vapour Heat Trestmant

WAT — Value Added Tax

WEBG — World Bank Group

WOAH — Word Crganizason for Animal Health

WESY - While Spot Syndrome Wirus



Table of Contents

01

03

05

o7

Introduction

1.1. Chjectives
1.2 Scope of Work

Methodalogy

Mational Agro-Logistics Context

3.1 Owverview of Bangladesh's Agricultural Seclor
3.2 Logistics and Infrastruciure Landscape

3.3 Policy and Regulatory Environmment

3.4 Cross-culling Challenges and Opportunities

System Mapping — Hortlculture Sub-Sector (Frults & Vegetables)

4.1
4.2
4.3
4.4
4.5.
46
4.7

Sector Overview and Relavance of Sedacled Horticulture Products
Production Trend, Geography, Concantration, and Saasonality
Climate Vulnerability Analysis

Valus Chain of Salectad Horiculture Products

Posi-Harvesl Loss Analysks of Selected Horlicultural Products
International Value Chain Integration and Expord Dymamics
Strategic Analysis & Way Forward — Hortlcullure Sub-Secior

System Mapping — Fisheries Sub-Sector

8.1.
5.2
835
o4
5.5.
2.6.
6.7
5.8.

Sector Overview and Relevance of Sedecied Fishery Products
Production Trend, Geography, Concentration, and Seasonality
Climate Vulnerability Analysis

Value Chain Struciure of Selected Fishery Products
Post-Harvest Loss Analysis of Selectad Fishary Products
Current Infrastructure, Logistics, and Capacity

International Value Chain Integralion and Export Performance
Strategic Analysis & Way Forward — Flsheries Sub-Secior

System Mapping — Livestock Sub-Sector

6.1,
6.2
6.3.
6.4
6.5.
6.6
8.7
6.8.

Sectar Overview and Relevance of Selecied Livestock Products
Production Trend, Geography, Concentration, and Seasonality
Climate Vulrnerabilily Analysis

Value Chain Struciure of Seledied Livestock Products
Post-Harves! Loss Analysis of Selected Livestock Products
Current Infrastructure, Logistics, and Capacity

International Trade Dynamics and Cross-Border Flows
Strategic Analysis & Way Forward — Livestock Sub-Seclor

System Mapping — Cereals Sub-Sector
7.1 Sector Overnview and Relevance of the Setected Cereal Products

Tk
T3

Production Trend, Geography, Concentration, and Seasonality
Climate Vulnerabilily Analysis

S IEESS5RER R BEREBS

REE F S XIBT2ESR



09

74, Value Chain Structure of Selected Cereal Products

7.5 Post-Harvest Loss Analysis of Selected Careal Products
7.6. Current Infrasiructure, Logistics, and Capacity

T.7. International Trade Dimensions and Impoit Depandenceas
7.8. Strategic Analysis & Way Forward — Cereals Sub-Sector

Market Entry Points and Investment Opportunities for Intemational
Companies

8.1 Commercial Opporunity Landscape

8.2 Scalable Business Madels by Timeline

8.3 Access to Finance; Current Mechanisms and Gaps

8.4 Markat Entry Points for Intermational Companies

8.5 Risk Assessment and Mitigation for Infermnational Inmvestors
8.6 Success Factors and Critical Enablers

Conclusion and Recommendations
9.1 Conclusion

8.2 Cross-Sector Strategic Insights

9.3 Recommendations

References

10

m
111
113

115



Executive Summary

angladesh has largely succeeded in

raising agricuftural production. However,
the country’s binding corstraint is no longer
preduction; it is post-harvest management,
logistics efficiency, and market integration.
Aproes horticultura, fisheriesz, iveatock, and
careals, 20—-40% of perishable output is lost
post-harvest, translating into billions of dollars
in economic leakage, reduced fammer incomes,
food safety risks, and weakened export
compefifiveness. Infrastruciure mvestments
have improved connactivity and speed, but
quality-preserving logistica systems remain
urnderdeveloped,

This system mapping exercise identifies where
value is lost, why it is losi, and which
interventions yield the highest return for public
and private investment.

MNational Agro-Logistice Context

Bangladesh does not face a production crisis. it
faces a preservatian, coardination, and

market systems crisls.

Core Ingight:

« Agriculture contributes ~11=-12% of GDP
but employs awver 43% of the labar foree,
undaracoring its poverty and food security
relevance,

« Cold siorage capacily is heavily skewed;
over 90% |s dedicated to potatoes, leaving
fruitz, vegetables, fish, meat, and dairy largely
undamarvad.

* Less than 2% of agricultural transport is
refrigerated.

* Logistics cozts are estimated at 15-20% of
GDP, ameng the highest in Asgia.

* Supply chains remain fregmenied and
intermediary-dominated, limiting farmer price
realization

Policy momentum exists (Mational Logistics
Poficy, SPS5 upgrades, digitalization initiatives),
bul implemeniation remains production-focused
rather than pest-harvest focused,

Sectoral Findings

A. Horticulture (Fruits & Vegetables)
Horiculture shows sirong production growth but
euperiences the highest losses (20—44%).
driven by

* Short shalf life and extreme seasonality

* Waak first-mide handling

* Bamboo sacks and non-standard packaging

« dbsence of a multi-commodity cold chain

« Congested wholesale markets

Price spreads between farm-gata and retail
commonly reach 200-300%, reflacting
inafficlencies rather than value addition.

Estimated annual economic losses: USD
1.3-2.6 billien.

Export grewth (8.9., mango, vegetables) is
constrained by:

= Limited packhouses

*Inadequate temperature-controded arport
handling

» 3PS and residue testing gaps

High-Return Priarities:

= First-mile handling and plastc crate systems
* Multi-commodity packhouses in praduction
clustars

= Wholesale market modamization

« Exporl cold chain continuity.

B. Fisheries

Fisharies confribule 2.5% of GDP and are
Bangladesh's pimary animal protein source.
Losses ara aslimated al 20-25%, drivan mora
by quality degradation than visible speilage,

» Shrimp exports ane relatively formalized bt
constrained by upstream deleys, disease, and
sead system weaknesses.

« Domestic fish chains (carp, pangasius, tilapia,
hilsa) rely almost entiraly on ice-based
systams.

* Cold chain penetration outside shrimp is <5%.



* Hilsa and shrimp incur the highast par-tan
valua loss due to premium pricing and
temperature sensitivity.

Estimatad aconomic lass: >USD 150 million
annually,

High-Return Priorities:

= Firsi-mile icing and msulaied transport

* Whalesale cold buffering

» Shrimp SPF heichery exparnsion

= Marked digitalization and reduction of informal
credit (dadon) depandancy.

C. Livestock

Bangladesh has achieved meat self-sufiiciency,
yet agro-logistics constraints dominate
oUicomes:

* 70-80% of transactions remain informal

* Cold chain panatration: —10% (dainy]}, <T%
(meaal)

* Live-animal transport siress raduces waight
and value

= |nfiormal slawghter creatas hygiene and
traceability risks

Seasonal shocks (e.9., Eid-ul-Azha) overwhelm
transport and slaughier capacity.

Export potential remains negligible due to;

» Ahsance of disaase-free cartification

* Weak halal compliance systems

* Limited processing and cold chain capacity

High-Return Priorities:

= Firaf-mile milk chilling

* Hygienic slaughter and processing facilities
= Market modamization and traceability

D. Cereals

Careals face lower perishability but still incur
significant iossas at:

* Firsl-mile drying

« Aggreqation and storage

* Transport and porl handling

* Infrastructure exists but is misalgned with loss
hoispols.

High-Return Priorities:

= Drying and storage modernization
sImprovwed integration bebween farm-level
handling and maling

* Port logistics efficiency.

Cross-Sector Systemic Constraints

Across all sub-sactors, five recuming structural
baottlanecks emeana:

1. First-Mile Failure: Quality deterioration
begins immediatedy after harvast, landing, or
mifking.

2.Cold Chain Misalignment: Downsiraam
capacity exists (espacially in shrimp), b
eary-stage coofing is absent.

3. Fragmented Intermediary-Dense Chains:
Multiple handovers increase d-E.I'I'IE.gE and
sUppress producer margins.

4 Wholesale Market Congestion: Delays at
arats and wet markets amplify spoilage and
wvalue arosion.

5. Weak SPS and Traceability Systems:
Export readiness is uneven, partcularly
post-LOC graduation (2026 ).

Economic Implications

Reducing post-harvest losses by 25-50% could:
¢ Incresse effective food aveilability equivalent to
—=15% production growth without land
expansion

* Raisa farm-gate incomes

* Raduce price volatiity

+ Improve food safiaty

+ Strengthen export competitiveness

Logs reduction ie therefore both a food secwrity
intervention and a macroeconomic efficiancy
strategy.

Strategic Considerations

Bangladesh stands af an inflection point
Producton growth has platesued as the primany
driver of agricullural transformation. Tha nest
frontiar is logistics modernization, loss
reduction, and market system reform.



* Focus on early-stage loss prevention, nof
end-stage refrigeralion.

* Align infrastructure with geographic
production clusters.

+ Lise PPPs to crowd in private capital where
commercial viability exisis.

» Support insfitutional coordination across DAE,
DoF, DLS, DAM, and 5P3 authodities,

* Prepare the sector for post-LDC graduation
trade realities.

SHrategic investments in first-mile handling, cold
chain integration, markei infrastruciure, and
export compliance could convert systemic vakie
loas info Inclusive growth, strengthening food
securily, farmer incomes, and trade
competitiveness simultaneously.
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B angladesh agricultural sector is
significanily constrained by high
paost-harvest losses, weak logistics
infrasiructura, limited cold chain penetration, and
fragmanted formal and informal supply chain
operations (Kumar et al, 2012). These
challenges saverely limit the seclor’s efficiency,
resilienca, and competiiveness in the domestic
and intermational agro-food systems,

High Post-Harvest Losses and Perishability
Issues: The inherent perishabifity of
agro-products, particularly fruits, vegetables,
fish, and meat, directly leads to substantial
post-harvest lnsses (Chowdhury, 2012). The
physical loss B amplified by the poor state of the
current supply chain managemant for perishable
goods (Sujoya, 20:23). Thesa |osses are a major
industry issue and pose a fundamental
challenge to food safety and farmer incomes.

Weak Logistice Infrastructure: Deficiancies in
infrastructure are a key challange fo the
sustainability of parshable food cold-chain
logistics (Zhang & Mohammad, 2024). While
Bangladash has made efivrts 1o expand its cold
chain infrastructure to preserve fish, meal, dairy,
and horticultural products, significant gaps
remain (Ahmed et al., 2025).

Limited Cold Chains: The tack of cold chain
facilities at the farm level is particularly noted as
& challenge that must be mitigated. Tha general
lack of cold chain facilities for penshabde foods in
the developing world is a systemic issue, and
cold chain development has historically faced
hurdles n Bangladesh (Yahia, 2014),
Furthermore, external factors, such as
large-scale disruptions (e.Q., severe weather or
political instability), can disrup! supply chaina,
delaying the movement of perishable goods and
impacting the overall resilience of the supply
chain (Aziz et al,, 2025),

Fragmented Supply Chain Operations: The
eyigting horticultural suppldy chain iz plagued by
vafious issues. The complex, multi-layered
nature of distribution for parishable foods in
urban Bangladesh makes effective supply chain
management difficull. This fragmentaticn
contribwies fo operalional ineficiencies and

makes the entire chan vulnerabile o disruplions.
Developing & conceptual framework for effective
perishable food cold-supply-chain management
iz esaantial to address these industry issuss.
The adoption of cold chains has been shown 1o
offer a highear retum for perishable products
compared to traditional supply chains (Islam et
al.. 2022).

To systamatically address hese issues and
improve the efficiency, resilience, and
competitivenass of the agro-food systems, the
Embassy of the Kingdom of the Netherlands
(EKN) commissioned a critical stockiaking
exerciza on the Agro-Logistics in Bangladesh.
Thea aasignment carried cut by Inmovision
Consulting has focused on tha Agro-Logistics

System Mapping companent,
1.1. Objectives

The primary objective of this system mapping
component is to generale a comprehensive,
actionable overview of the logistics
ecosystems for Bangladesh's key
agro-commoditiss. The study is designed to
move from descriptive mapping o diagnostic
analysis, providing a clear evidence base for
public and private seclor action,

Specific objectives include:

* Map End-to-End Supply Chain Flows:
Document the physical mowvement and
transformation of key commoedities, horticulture,
dairy, poultry, fisheries, cergals, and livestook,
from production to consumption/axport,
highlighting critical nodes and handoff points.

+ Identify Formal and Informal Logistics
Channels: Analyze both structured and
unstruciured pathways for input delivery and
product marketing, assessing itheir relative
efficiency, coat, and prevalance.

* Assess Logistics Infrastructure: Evaluate
the availability, capacity, ulilization, and
geagraphic distribution of critical infrastructure,
including cold storage, warehouses,
packhouzes, transpart networke, natworks, and
wholesale markats.



* Profile Key Supply Chain Aciors: Calalogue
and characterize the roles, interactions,
incentives, and pain points of tarmers, traders,
proceseors, exporters, logistics sanvice
providers, and regulaiors.

* |dentify Systemic Bottlenecks and Barriers:

Diagnose the roof causes of inefliciencies,
including operational, regulatory, financial, and
infrastructural conatrants, az well az tarniff and
recn-1ariff barriera to trade,

1.2 Scope of Work

* Generate Evidence for Sirategic
Intervention: Synthesize findings fo provide a
robust foundation fior priorifizing policy
recommendations, imsestment opportunities, and
technical assistance programs to enhance
system performance,

This repert constitutes the final cufput of this
comprehensive mapping exercise, integrating
primary and secondary data to present a claar
roadmap for transforming Bangladesh's
agro-lagistics landscape.

Horticulture

Poultry

Cereals

9 Livestock

Hodes of the Chain

Production — Aggregation — Slorage — Processing — Transport — Wholesale — Ratall —

Export
Logistics Functions

Input movemeni, siorage, packaging, cold chain, handling, franspord

Geographic Coverage

Mational, with specific focus on high-production custars snd key logistice commidors

Formal & informal farmers, fraders, processors, government regulators, exporters, logistics

service providers
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ur gpproach to mapping the agro-logistics

system combines desk research,
gualitative stakehalder cansultations, and
triangulation across data sources. The
methodaology Is designed 1o captura both formal
and informal logistics systems, identify
structural and operational bottlenecks, and
assess invesiment and policy leverage points
across priority agri-food value chaing.

A. Secondary Data

The study draws on a comprehensive review of
secondary sourcas, including:

* Government documents and regulatory
frameworks (MoA, MoFL, MoC, DAE, DoF,
BFSA, BSTI)

* Reports and datasets from FAQ, BES, World

Bank Group (WBG), IFC

+ Secior diagnostics and learning from previous
Dutch-supported and other donaor projecis

« Customs, trade, and export data

* Relevant sclentific literature and gray llieraiurs
on post-harvest management, cold chain, end

agri-logistics.

B. Primary Consultations

Atolal of 21 Key Informant Interviews (Kiis)
were conducied with government agencies,
research insfilutions, industry associations,
agribusinesses, logistics providers,
producer-aggregators, and digital platforms to
capture system-wide perspectives on
agro-logistics performance, bolilenecks, and

investment cpporfunities.

Table 1: Kay Informant Interviews (Klis) Gonducted for Agro-Logistics System Mapping

Drganization /
Location

Category

Designation /[

Rola

Purpose

Government Agen- DAE, Pack House
cies & Public Institu-

tlana
DAE

Quarartine Wing

Department of Agricu-
tural Marketng [DAM)

DAE, Cuarantine Wing

Department of Fishenes .

Quarenting
| Emlomotogist

Deputy Director
{Export)

Duarantine
Pathologist (Impor)

Deputy Secretary,

Marke] Information &
Stalisncs

Ex-Deputy Darector,
[CraF) Druality Comirod
[ I
DAE, Mango Export Project Drectar
Project
[
BaALl, Dept. of Fisherizs | Professor

Technology

Regulatory frame-
wiorks, inspection and

i cartfication procasses,

expart logistica, market
informetion syatems,

| and public-secior

cansiraints affecting

_ agro-ogistcs

BARI, Posihares!
Technalogy Division

Research, Technical
& Seclor Exparts

Ex-WorldFish

Ex-Hortex Foundaticn

Principal Scienhific
Oficer

Sgquaculivre Specialist

& Producer

Agro-procesaing Expert

Technical insights on
posi-hanvest handling,

! cold chain design, loss

rediuction, and feasibili-
ty of logistcs upgrades

i across horicufiure and

fishenes valua chains




BaL Professor, Fishades
Tachrology
Industry Associstions Bangledesh Agro-Fro- Project Manager Sacinr-wide perapactives
& Foundations oaspore Aaapckation on logletics conetraints,
{BLAPA) coordination tadlures,
invesirmeni gaps, and
Tilapia Foundation General Secretary pobey priorties
| Agribusinesses, Hanay FoodsPro Lid Managing Direclor Expaort Iogistics
|Exporters & Proces- pattways, complance
| goOrs Kisan Botanix General Manager requiremarts, cobd
[ chain usage, process-
Fardin Insernational & Manager ing constreans, and
BD Frash Exotics Global private-aecior mvest-
ment considerationg
Mawabl Mango Propriaior
Ehrimp Producer Producar
Logistics Providers, TRAMSMOVE Ghiafl Executive Trarsport and cold
| Aggregators & Digiltal CHfficar chaln sarvice prowision,
| Platforms aggregation and
iFarmer WP = Field last-mile logistics
Crperations muodels, digital anabbe-
mant of agri-logistics,
Chaldal (Online Grocery | Chief of Staff and scalability
Pistform) consiraints
Producers & Produc- Enirepreneur, Rajshahi | Mango Producar & Ground-level logstica
‘er-Aggregators Aggregaior practicss, informal
aggregation syslams,
Shrimp Farm Commaercial Producer randling lossas, and
procucer-level
Inchependan Producer-Praclibomer consiralints
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3.1 Overview of
Bangladesh’s
Agricultural Sector

Agriculture remains a foundational pilar of
Bangladesh's economy, food sacurity, and rural
employment, even as the counlry undergoes
slructural fransformation toward industry and
sevices, As of FY2024-25, agriculivre
contributes approximataly 11.2—11.7% of
national GDP, a share that hes gradually
declined over the pasi decade due o fasier
growth in manufacturing and services. Despite
this relafive decline, the sector continues to
employ around 43—44% of the national labor
farce, highlighting its crifical role in rural
livelihoods, poverty reduction, and social stability
(BBS, 2024; World Bank, 2024).

Production Trends and Structural Shifts

Bangladeah has made substantial progreszs in
increasing agricultural output through yield
improvements, irmgation expansion, and
technofogy adoption, Total food grain production
reached approximately 50.1 million metric
tons (MMT) in FY2023-24, driven primarily by
rice, which accounts for over 70% of cropped
area and caloria intake (BEBS, 2024; FPMLU,
2024, Wheat and maze production have also
increased, particularty maize, which is
increasingly driven by feed demand from the
livestock and poultry sectors.

Alongside staple graing, the agricultural sacioris
undergoing gradual diversification, High-value
horiculture, such as manga, citrus, guava,
vegetables, and spices, is expanding, supported
by rising urban incomes, dietary diversification,
and growing demand from expor and diaspora
markets. Batewaon 2015 and 2024, hodicultural
oulput grew faster than careals, although it
remains far more vulnerable to post-harvest
losses due to perishability and weak logistics
(FAD, 2023 DAM, 2024).

Modernization and Digital Agriculture

The Government of Bangladesh has accelarated

agricultural digifization as part of its broader
“Smari Bangladesh™ agenda. Nearly &ll
registered farmerz now hold digital farmaer
identification cards, enabling targeted subsidy
delvary, crop inpul distribution, and access o
extension services. E-agriculture initiatives,
including digital weather advisonies, pest alerts,
soil fertifity mapping, and mobile-based marked
price information, are being rolled out nationwide
(MoA, 2023; a2i, 2024). While these initiatives
have improved production planning, thekr impact
on posi-harvast decision-making and logistics
coordination remains limited,

2o, Bangladesh's agricultural challenge iz no
longer primarily about Increasing production, but
about moving, storing, and marketing what is
glready produced efficiently and safely.
Agro-togistics has become the binding constraint
on farm income growih and food system
efficiancy.

3.2 Logistics and
Infrastructure Landscape

Agro-togistics is widely recognized as the largest
structural boftleneck in Bangladesi's agricultural
value chains, The system remains dominated by
imfarmal, embient-temperature handling, with
limited integration of cold storage, standardized
packaging, or coordinated transport.

Cold Chain Capacity and Gaps

As of 2025, Bangladesh has an esliimated
2.6—2.8 millign metric fons of cold storage
capacity, operated largely by the private sector,
Howaver, this capacity s highly specialized and
unevenly disiributed. More than 50% of cold
storage facilities are designed exciusively for
potaioes, reflecting historical price stabibzation
policies rather than diversified feod system
needs (Word Bank, 2023; DAM, 2024),

Demand for cold storage, particulary for fruits,
vegetables, fish, mest, and dairy, is estimaled at
4.5 million MT or more, implying a shorifall of
nearly 40%. The absence of multi-commodity
cold rooms and pre-cooling facilifies contributes



to post-harvest lossas of 25-40% in horticuliure
and perishables (FAQ, 2022; World Bank, 2025).

Transport Infrastructure and Modal
Constraints

Significant investments in national transport
infrasiructure have improved connectivity.
Projects such as the Padma Bridge, Dhaka
Elevated Expressway, and axpanded natiomal
highways have reduced travel times betwean
production regions and urban markets by
30-40% (RHD, 2024), These improvements
have enhanced physical access bul have not
transkated into guality-preserving logistics.

Less than 1% of agriculiural transport vehicles
are refrigerated, and the vast majority of produce
s transported n open trucks, buses, boals, or
vans with ice or no temperature coniral.
Packaging remains rudimentany, rebing on
bamboo baskets, sacks, and crates that causa
compression damage and moisture loss
(UNIDC, 2018; World Bank, 2023),

Thus, infrastruecture expansion has iocused on
speed, not preservation. Without cold chain
integration, faster tranaport oftan accelerstes
quality loss rather than preventing it

3.3 Policy and
Regulatory Environment

The palicy envircnment goveming agro-logistics
is evalving rapidly in anticipation of Bangladesh's
post-LDC gradusation, expected to reshape trade
preferences, export compliance requirements,
and competitivenass.

National Logistics and Trade Facilitation
Paolicles

The National Logistics Policy aims to reduce
Iogistics costs, currendly estimated at 15-20% of
GDP, among the highest in Asia, through
multimodal transport devalopment, digital

customs clearance, and streamlined border
procedures (MoC, 2023; World Bank, 2024), The
expansion of the One-Stop Servies (055)
platform ie infended to reduce delays for

agro-exports and processors.

Food Safety, SPS, and Phytosanitary
Regulation

Regulatory owvarsight has strengthened in recamnt
years. The Bangladesh Food Safety Authority
(BFEA) and the Plant Quaranting Wing have
expanded inspection coverage, with thousands
of food establishments graded annually and
accradited Ieboratones established for pesticide
residus and SPS testing (EFSA, 2024; POW,
2024}, These measuras are critical for export
readiness but remain weakly enforced in
domeshc wel markets.

Fiscal Support and Incentives

In FY2024—25, the government allocated
approximaialy BDT 250 billion [BDT 25,000
crore) for agricutiural subsidies, primarily for
fartilizers, seads, imgation, and mechanizalion.
Concessional credit schemes are available for
agro-processcrs and cold storage investors,
althcugh uptake remains conatrained by land,
power, and financing challenges (MaF, 2024,
Bangladesh Bank, 2024).

A deeper dive info the taxation in relation o cold
chain aspecis reveals that 15% VAT exemption
is not automatic for all cold storage
equipment; it requires specific project
regisiration as a food processing unit, but is also
net rasiricted o a govermnment list, Therefore,
companies can benefit from these exemptions
either by establishing local operations or by
seliing to Bangladeshi buyers who meet the
aligibility requiremants.

Overall, policy intent is strong, but
implementation remains skewead owand
production inpute rather than post-harest
systems, limiting cverall inmpact.



3.4 Cross-cutting
Challenges and
Opportunities

Key Structural Challenges
Fragmentation of Production

Most farms oparata on 0.5-2 hectares, making

it difficult o achieve scale efficiencies in storags,

transport, and processing. Fragmeaniation
increases per-unit logistics costs and
discourages privale investrment in rural
aggregation infrastructure (FAD, 2022).

Climate Vulnerability

Bangladash's bocation in tha
Ganges-Brahmaputra-Meghna Delta axposas
agriculture to floods, cyclonas, salinity intrusion,
and heat siress. Climala shocks meraasingly
disrupt harvest timing, traneport moules, and
storage conditions, compounding post-harvest
losses (IPCC, 2022; BARG, 2023).

Intermediary-Dominated Markets

Duea fo weak direct market accass,
intermedianas capture 30—50% of the final
consumer price, parliculardy for perishables.
This suppresses farm-gate prices and limits
incantves for quality improvemeant (DAM, 2024;
World Bank, 20Z3),

Strategic Opportunities

Agro-Frocessing Expansion

Only around 12% of agricultural output is
processed, leaving significant scope o absorb
seasonal surpluses into juice, dred fruit, frozen
vegetablas, fiour, and feed products (FAQ,
2023}, Procassing can stabilize prices, reduce
fosses, and craate rural amployment.

Diaspora and Niche Export Markets

Demand from the Middle East, EU, and LK for
Bangladeshi fruits, vegetablas, fish, and ethnic
food products is growing. Meeting these markats
requires improved logistics, traceability, and
compliance, but offers high-value returns (EPEB,
2024).

Digital Traceability and Market
Intagration

Digital platforms for traceability, e-frading, and
koqistics coordination can reduce transaction
coste, improve transparency, and halp exportera
meat infemational MEL (Maximum Residue
Limits) and SPS (Sanitary and Phylosanitary)
requirements (UNIDO, 2023),

Bangladesh’s agro-logistics system sits at &
critical inflecfion point. Production gaine hawe
largely been achieved, infrastructure connectivity
is improving, and policy momeantum is building.
Yet without systematic investment in
post-harvest handling, cold chain
integration, and market modemization, the
country will confinue to incur Maseive aconomic
loszes and miss opporiunities for inclusive
growth and export competitiveness. Chapter 3
establishes the nalional context in which the
subsequent commodity-specific analyses must
be understood,
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System Mapping — Horticulture
Sub-Sector (Fruits & Vegetables)



4.1. Sector Overview and
Relevance of Selected
Horticulture Products

Tha horticulture sector is a vital component of
Bangladesh's agricullural aconamy,
characterized by strong growth potential but
constrained by persistent post-harvest and
agro-lagistics inefficiencias. The sactor is
dominated by smallhcider farmers, typically
cultivating 1-3 acres of land, and is marked by
largedy informal, fragmented production and
marketing systems. These struciural
characleristics haighten vulnerability to
post-hamvest losses and imit valua realizatian
scross the supply chain.

Bangladesh has achievad notabla growth in
horticulture production over the past decade.
Total vegetable production increased from 3.87
million tons in FY2015-16 to 4. 88 million tons
in FY2023-24, raprassnting approximatedy 84%
growvth, while fruit preduction mosa from 4.81
million tens to 3.93 milllon tons dver the same
padod (BBE, 2017, BB, 2025). This expansion
has been driven by yield improvements, varetal
diversification, and rising domestic demand
associaled with population growth, urbanzation,
and changing consumplion patterns. Dasapite
these gains, the sacior continues (o exparance
high post-harast lossas, commonly eslimated at
20-40% depending on the crop, largely due to
inadequate handling, storage, transport. and
market infrasirocturs.

For this siudy, eight horticultural commodities
have bean selected for in-depth analysis based
on their production scale, degree of perishability,
market importance, intensity of losses, and
ralevance o agro-logistics challenges. Thesa
include four vegetables and four fruita:

» Vegetables: Tomato, Potato, Caulifiower,
Grean Chill
* Fruits: Mango, Banana, Papaya, Watermelon

Thase crops represant a cross-saction of the
hodicutiure sector, ancompassing high-volume

staples critical to food security, nutritionally
important vagelables, and fruits with growing
domesfic and export demand.

Collectively, ihe selected commuodilies capiure
the core logistical challenges facing
Bangladesh's horicultura sector, They include
shori-shelf-life vegetables requiring rapid
aggregation and distribution, crops dependant
on cold storage and controlled releasa,
high-valua fruits with export potential
necessitaling specialized handling and ripening,
and bulky seasonal produce thal places acute
pressure on franspori and wholesale market
systerms. As such, these crops provide a robust
basis for analyzing the structure, perfformanca,
and constraints of horiculture agro-logistics in
Bangladash.




4.2. Production Trend,
Geography,
Concentration, and
Seasonality

4.2.1. Production Trend

The sedacied harticuliural products exhitit vaned
production frajectories, reflecling boih
opportunities and vulnerakbilities in the sectar,
The following tabla summarizas key trends in
amsa undar cultivation and production volumes,
highlighting compound annuai growth rales
(CAGR) where applicable and notable
observations.

Table 2: Area and Production Trend of Selected Horticulture Crops

Area Trend

Production Trend

Key Observation

Increasing Increasing {~4-5% Expansion driven by winter and summer

CAGR) varnelles, enabling exiended availabllify.

Potato Slabla High and siabla {>10 Diominabes ovarall vegatable volemas,
millian BT} garving as a slapla with consistent
damand, cold storaoe raliant; 3.8% & yr
CAGR.
Caulifiowear Moderate growth | Moderate growth Primarily & seaaonal winter crop,

[=3.6% 5 yr CAGR) exiramety short shelf life (57 days), with
growih tied io improwved cuitivation
praclices.

Grean Chili Stable Gradual growth {~4. 7% Widehy distributed, with incremental

5w CAGR) improvemsents in yield per hectare: rapid

quality leas in humid condibions.
Fruits
Mango Expanding Rapid growth (-2.1% High-value seasonal frult. benafilng fram

& yr CAGR) orchard exparalon and vanetal dversifica-

tion; naghest expert foces emaong Trults.
Barnana Stabla Stable production Year-round productlon ensures a steady
(~2.3% 5 yr CAGR]) gupply. thaugh vulnerable o disease
outbreaks and franspon damage.
Papaya iariabhe Variable Highity. Sensitive o cimatic variabons,
leading 1o fuciuatians in cutput; high
prasl-harest [oss (26-40%),
Watermelon | Expanding Increasing (~4.3% 5 yr Moetable expansion in coastal regions,
CAGR) driven by markel demand lor summer frulls;

bulky, heat-sensitive, and Imited storabllity,

Seurce. Baogiadesh Buresy of Statiatica {BAS), Dapartment of Agieultural Extansion (DAE); camplad dals (2021-24),

These trends underscore a sector in transition,
where production gaing are evident but often

undermined by logistical Inefficlencies that fall lo
keep pace with output volumes.,

4.2.2. Production Geography
and Concentration

Production geography is a critical detarminant of
agro-logistics demand and performanca in the



hoiculture sector. Spatial concantration of
production, combinad with short and averlapping
harvest windows, creates localized surges in
volume fhat place scute, time-sansitve pressura
on aggregation, imnsport, storage, and
wholasale markat infrastruchuns.

Vagetable production in Bangladesh is
predominantly concentrated in the northem and
western districts, particularly Rajshahi, Rangpar,
Bogura, and Jashora, where fertile soils and
favorable agro-climatic conditions support
intansive cultlvation. Thesa regions funclion as
major supply zones for urban markets but face
recurring logistics botlenacks during peak
harvest pariods due to limited aggregation and
transport capaciby.

Fruit production exhibils more pronounced
spatial concentration. Mango cultivation, in
particular, is highly clusterad, with the top three
producing disiricts accounting for approximataly
5% of national output. This high level of
concentration resulls in sharp, seasonal inflows
o market markets during a comprassed hanast
windaw, significantly amplifying logistics stress
and post-harvest loss risks, Banana production
shows moderate clustaring across central and

northern districts, while papaya production s
more concantrated ina smaller number of
districts spanning northerm regeons and tha Hill
Tracis.

Fotato production displays modarate
geographic clustenng, distibuted across several
major hubs rather than a single dominant region.
While this disparsal reduces sxtrama
concentration rsk, it sill generates subsiantial
saasonal demand for cold storage and transport,
particularly during the winlas harvast. In contrast,
green chili production is widely dispersed
across multiple agro-ecological zones, including
char araas, which raduces localized voluma
spikes bul complicatas tha deployment of
standardized logislics and quality condrol
inlarvantions

Watermelon production is increasingly shifting
toward coastal dislricts such as Paluakhali,
Bhola, and Barguna. While this expansion has
improved production potential, it has also
heightaned expasura to climate vamability,
salinity intrusion, and exeanded ransport
distances to major urban markats, mcreasing
logistics costs and spoilage risks.

Table 3: Key Producing Districis and Geographle Conceniration

Top Preducing Districts

Concentration Level
(Top 3 Districts)

Primary Agro-Ecological
Zane

Torrato

MNarhern & Westem Regons

Rajshahl, Dinajpur, Jashore, High: ~28.5% of
Bogura, Cumdla (sumrmer) national output

Potalo Blunshiganj, Bogura, Rangpur, | Moderale, =25.28% Ceniral & Mortham Regions
Dinajpur af national oulpu

Cauliflowar Tangall, Bogura, Jashore, Distnbuted: Top & Ceniral & Morthem Reglons
Cumilia, Dhaka districts = —18.5%

Green Chili Baogura, Jarmadpor, Galband- Highiy Diatributed: MNatiomavide, paficutary Char
ha, Jaahore, Pabra, Sirsjgen, Top 3 =-31 82% aress
Rajbar

Fruits

Mango Rajshahi, Chapainawabganj, I “ary High: =50% of Morthwestermn & Soulhwestem
Maogaon, Satkhira, Matora naticnal output Rlegions




| Morhwestern & Southwestern

Mango Rajshahi, Chapainawabgarj, Vary High: ~50% of
Maogaon, Satkhira, Matore national autput Ragicns

Banama Marsingd, Tangail, Bogura, Modarae: Top 3 = | Ceniral & Northem Regions
Jashone, Rajshahi. Kushiia, =21.63%
Mymensingh, Rangpur,
Khagrachari

Papaya Rajshahd, Pabra, Jashaone, High: Top 3 = -43.43% Morthern Region & Hil Tracls
Bandarban, Khagrachari

Watarmelon | Patuakhali, Bhola, Barguna, Expanding: Top 3= | SouthemiCoastal Region
Khulna (Cakop) ~30%

Sopurce; Galculated from BES (2088

The cbsarved pattarn of gaographic
conceniration, when combined with compressed
and averlapping harvest saasons, craatas
savara, ime-bound logishics pressuras. Thase
pressunes manifest in congestion at aggregation
paints, delays in ranspor, mited access to
storaga, and overcrowding in wholasala
markets, factors that directly confribute to
elavatad post-hanvest losses and value erosion
across horiculbural value chains.

4.2.3. Seasonality and Logistics
Pressure

Seasonality significantly intensifies agro-logistics
chalbanges in the horiculture Seclor, as mosl
selacied crops exhibit distinet and oftan
overlapping harvest peaks. These periods
ganearate shor-term surges in volume hal
excaad the capacity of exisfing aggregation,
transport, and market infrastructure.

Wintar vegetables, such as tomatoes and
cauliflower, peak between December and
February, when high wolumas and exfremely
shorl shelf lives reguira rapid mavement to
markets, as no storage oplions are availabla.
Potata also peaks during this period, bul unlike
othar crops, s storability allows vear-round
market supply, placing exceptional pressure on
cald storage infrastructure, nearly 95% of which
is dedicated o potaio.

Among fruits, mangeo producton is highly
seasonal, concentratad within an B0 10-weeks
window (May—July), creating intense pressure
on transpartation, Apening facilities, and expart
logistics. Watermelon peaks duning the summear
months, combining bulkiness with limited
slarability and high heal expasure. In contrast,
banana and papaya are produced year-round,
resulting in more stable supply patterns, though
cantrolled ripening and quality management
remamn important, parsculary for higher-valua
markets.

Table 4: Harvest Seasons and Peak Logistics Periods

Primary Harvest
Season

Peak Market Period

Key Logistics Implications

Tomaio Dac-dar (Winter), Dec-Feb High visluime pressune; requires
Jul-Sep {Summer) immediete distributhon; no storage.
Potalo Dac-Mar Jan-har (from feld): Massive cold storage requiremsnt

Shormge)

Yemr-raund (from

[85% of national capacty dedicated),




Primary Harvest

Season

Peak Market Period

Hey Logistics Implications

. Extremnely shorl sheff life (5-7 days]

Cauliflower HMore-Feb (Winter) Drec-Jam
immediaka transpor essential,
Graean Chili Mayw-MNow (Sum- Jun-Sep Monsoon transport challenges;
mar{honsoon] quality degradation in wat conditions.
Fruits
Mango Pl =ALigusl Jur-Jul Highly concenirsed G=8-weak
FalPvesy, expod window pressung,
requiress contmdbed ripening,
Banana Yaar-round Continuous Siendy supply reduces storage nesd;
banafits from ripening cheambars,
Watarmelon Mar-Jun (Summer) Apr-flay High summer desmand; limited
atorabily; bulloy transport.
Papaya Yaar-round |Peak Cantinuseus (Highar Corvaietent ewupph wintar harvas
wilriber gualitg) guality Mew-Fab) praferned for axpon

Soures Analysis based on KITs and secior raparfs

S0, seasonalily in horticulture manifasts
primarily as acule logistios bottlenecks rather
than storage opporiunities, eading o market
gluts, price volatlity, and elevated posi-narvest
loszas. Potato remains the main exception due
to s compalibility with cold storage systems.

4.3. Climate Vulnerability
Analysis

Bangladesh's horticuliure sector s incraasingly
axposed to climate-ralated rsks, ncuding
floods, cyclones, droughts, salinity inftrusson, and
rising temperatures (Akter et al., 2025). These
risks affect crops unaventy and have direct
Implications for post-harvest handling and

agro-loglstics parformancs.

As summarnized in Table 4.1.4, most vegetable
crops show relatively low 1o moderate climate

sonsitivity, Tomato and polato face moderals
flood and drought risks that can disrupt harvest
timing amd Increase pressure on ransport and
markets, Green chill is comparatively mara
vulnerable, with moderate axposurs across
mulliple hazards, particulardy durlng the
mansosn saason whan ranspor disruptions and
humidity-driven quality lbsses are common

Frults are genarally mone climale-sensitive,
Mango production |5 highly exposad to cyclones
and storms, while banana and papaya face high
vulrmrability to drought and extrame waathar,
with potertial yiald losses of 20-40% (Akler ol
al., 2025). Walermedon, largely grown in coasial
and low-lylng areas, |z espacially susceptiblie o
flooding and heat stress. These vulnerabilities
amplfy logistics challenges by compressing
harvest windows, increasing supply volatility, and
heightening the nead for rapid aggregation and
timely transport,



Table 5: Climate Risk Matrix for Selected Horticuliure Crops

Drought Risk Cyclone/Storm Heat Salinity
Risk Stress
Tomata Lo | Modernin hodenabs Low Lowe
Potako Moderate Moderaia Low Low . Low
- Cauliflowar Lzt Lo Lo : Low - Lo
”Graun Zhili Modarata - Modarate - hodarata Miderate | Muodarats 1
Fruits
Mango L Moderaie haodarale Lo Loy
Baanana Moderate High {20-40°% yield Very High Moderaie | High
loss)
[ Watarmalan High I'n;l;d;m | Modarata Modarate | Modarais
' Papaya Moderate | Hish (z0-40% yild ' High Moderate | Moderate |
$)

Souvce; Synihesized fom Al.'-lu.rm: &, [F0E5) and BAMLE [2020),

Climate rigks interact with existing agro-logistics
weaknesses o amplify post-harvest loases.
Extreme weather evenls and increasing
variabity in rainfall and temperature desrupt
harvesiing schedules, damage transport
infrastruciure, and compress markefing
windows, theraby intensifying congestion and
deiays.

4.4 Value Chain of
Selected Horticulture
Products

The horticulture value chain in Bangladesh i
intermediary-dense, fregmented, and largely
informal, resulting in high fransaction cosis,
repesated handling, and significant value
leakage. Most products move through a
traditional brokerage system that prioritizes
rapid turnover over guality preservation. As a
result, posi-harvast loss and price escalation are
siructural features of the chain rather than
isolated oulcomes,

4.4.1 End-to-End Value Chain
Mapping

Damestic Valus Chain (standard flow for
herticulture creps): The generalized domestic
flow for vegetables and fruits is:




Domestic Value Chain of Horticulture Crops

Urban Wholesale
Palkar/Faria (local Markeat {o.g.,
Praduction apgregation) Kawran Bazar) g;m"mrg
Craps ghow Lo farmars sall Viholeealore sl pun:?'m-l and
amcl mature o aggregaton 1o retailers. e

Input Supply Harvasat DistrictiRaglanal Rataller (wat
Earmars Cropa are Arat (wholesale hub) markethrendor/shop)
prepara fialds gathered and Aggregaiors sall Rotailors all io
and seads procossad b whinlezalers CONSLITENS

Symrhesized from secondany sawces (R0, 2021; Fazi, 2020 Terannum & Ahona. 2027, and TES, 2014) and Kits

This domeastic cheain is characierized by which accalaratas quality deterioration,

» Multiple handovers {often 4-7 transactions aspecially for shor-shelf-life crops such as

hators retail), tomato and cauliflowar.

* Predominantly opan-air handling and ambiani

storage, and Export-Oriented Value Chain (mango): Export

« Heavy reance on non-refrigeratad transport, chains are more linear but technically
demanding:

Export-Oriented Value Chain of Horticulture Crops

Cold storage )
Packhouza and m'ﬂt‘ A.I"pﬂﬂ

Farm "][,T:H“m::j[_ ed transport hfm:ﬂ International
(Conbrfled packaging) A clearance miryar
cultivation turg-coninglled Global ekt
harvesting) packaging faclity handling

Luiah Balin with
farmers

Synthenizad from secondary seurcas (RYID, 2024, and Taannwm & Ahoma, 2023) and Kils



Export-criented chains add crifical compliance and coordination not typically present in
steps, particutarly phytosanitary treatment and domestic chains.
traceability, requiring specialized infrastructure

Domestic vs Export Chains: Key Differences

Faature . Damastic Valus Chain | Export Valua Chain (8.g., mango)

Primary goal Volume and rapid tumower Quality, safaty, complance

Queality aoniral Vieual saring by traders Cartifiad grading, reatmsnl, and tracaahiity

Storage Ambientiopen-alr; minimal Ciold sborege and refrigerated movement
buffering required

Intermediarias Multipla tradars (paikar—bepa- Feawer actors, often coordinated by axport-
ri—aratdar) ersipackhouses

Treatmant | Minkmal [cleaning cnby} Phytosanitary treaiment (e.g., hod

waservapor heat) + SPE profocels

4.4.2 Market Value and Pricing influenced by seasonality, supply giuts,
Trend transporiation cosis, and intermediary margins.
Farm-gate prices are oflen a fraction of final

retail prices. Major urban swholesale markets e
Kawran Bazar in Dhaka sarve as the primary
price-satting nodes, handling up to 1,000 MT of
vapetablas daily with a daiy turmover of
approximately BDTS0 million (TBS, 2024; Kils).
Price information asymmeiry bateesan farmers in
remole areas and raders in urban centers s a
significant issuea.

Price formation in the horiculture value chain is
characterized by significant markupe az producis
progress from farm-gate to retall, driven by
factors such as handling inefficiencies,
transporiation expenses, intermediary
commissions, and premiums for assuming
spoilage risks. These escalations are paricukary
proncunced in perishable goods, where

time-sensitive logistics play a decisive role.

e The folkowing table providas indicative price
Pricing in horficutture is highly volatiie, structures EIE:'I.:JEE tha |:_=ha|n, illustrating typical
ranges and primary drivers.

Table &: Indicathva Price Structures of Horticulture Crops

Farm-Gate . Whaoleaale Ratall Key Price Driver

(BDTikg) {(BDTikg) (BDTikg)

Tormaio 15-25 045 G070 Seasanal gluts leading o
spollage and distrass aalos.

Potabs 1016 2030 36-45 Cald starage raleasa timing,
saasonal supphy fiuchuations.

Caulifawer 12-20 2540 4580 Extremaly sharl shatllifa, rapid

quality loss
Grean Chii &0-80 D140 160220 arigoms in quality, pungency,

and marked praferances.



Farm-Gate Wholesiale Retail Kay Prica Driver
{BEDTikg) [EDT/kg) (BDTikg|

Mange A0~ 90150 1 B0=300 Ripening stages, variety premi-
ums, and export demand,

Bansna 030 4055 FO0-100 Transport-nduced damage,
confinuous bul vuinerabie
suzply.

Papaysa 2540 50-80 f0-144 Logase during ripening and
handiing.

Watesmelan B-12 15-20 25-35 Bulky tranzport costs, heat
exposUre, and seasonal glut.

Incalive raniges e o Depardoenl of Agrcatural Marheling [TWM), GBF, and Key inforrnant terwisws (K],

Price volatility |5 most acute for tomato, mango,
and graan chill, reflaciing the sactor's Bmited
capacity to buffer supply shocks. Inadeguate
storage, insufficient cobd chain coverage, and

4.4.3. Actor Ecosystem

Bangladesh's horliculium valua chain features a

Ineffclent iransport systems constrain the abliity

of thie heorticultume valoe chaln to smooth

seasonal fluctuations, resulting In sharp price
swings and uneven value distribution betwaen

producers and consumers.

Actor Category

diverse ecosystem of actors, from smallholdar

farmers to retailers, each handling aggregation,

transport, and sales amid challenges like poor
imfrastructure and quality loes. This fregmented
gystam drivea high traneaction costs and
post-harvest wastage.

Tabbe 7: Actor Ecosystem in the Homticulture Yalue Chain

Heay Playars

Prirmary Functions

Valua Chain lmpact & Pain
Paoints

Producars Smalihoider farmers Cretermine initiad quality, face
(typicaly 1-3 acres], and basic sorting first-mile kossas; low price
commaerncial growers redlization due to weak

bargaining power and limitad
miarkat information

FariaPaikar Village-evel buyers, | Farm-gale purchass, Provida liquidity and price
rmnbida tradars firel aggragation, local discovary; incraase handling;

franspor marging often driven by risk and
spoilage axposUra

EeparilAgents Commission agents, Markel finkaga, Facilitate chain connactivity;
area collactors ananging transport bo add commission cosls; offen

larger markets increasa handling without
guality confrol improvements

Aratdar/ harket raders, Auctioningiwihclesala Ky price-satting nooe; storage

Wholesalars comimission agents, salas, financing, Iz usually ambient with Emibed

. Cultivation, hareasting,

WarehDsss Dperaiois

short-term holding

buffering capacity; congeston
and celays Increase kDEsas



Actor Category

Hey Players

Primary Functions

Value Chain Impact & Pain
Paoints

Transpori
Operators

Truck!pick-up ownears,
local ransport Sericas

Product movamend
batwean nodes

Dominant logistics anabier;
largaly non-refrigeraled fleat;
vibration®eat exposuwra and
dalays dive gualily loss and
shrinkaga

Retailers

Digital Markst
Places

Cold Storage
Operators

Processors

Regulators

Wet marked vendars,
shops, supsrmarkels

Chaidal, Fashal,
Tazafal, Khamara

Private cold storage
owners {potakc-domi-
nant)

Fruiliveg processors

(e.g., juicalpulpidrying}

CAE, OAM, BETI,
Plant Quaranéing, EPB

Final sale, display, and
small holding

Ohniliee Srooasy
Saricns

Cold storage services

Vake addition, preser-

walion

Siandaerds, markei
owversight, SPS, and
expart failitation

Highast markups; Emibed
capacity for cold storage/han-
dling; quality koss at retad is
commen due fo amblent display

Dagital marketplacss affer
MiasUrable Meorme improve-
miente for fanvars who partel-
pate, aspacially ihase abls o
reet quality slandarde and
apgregate valume. Howeser,
their averall irgsact on the
farming poputation and produc-
bien waslume remaing |irmded al
prazenl Sealifeg Up Meguines
intrastrustune imsaestmants,

coaparalive organization,
firancial inclugion, and ragulate-

ry support.

Stabiize polate supply across
seasons; fmibed mai-crop

suilability; comgestion and power
risks affect performance

Absort a small shane of output;
consbrained by inconsisiant raw
miatarial qualty and weak

upsiream aggragationiogistics

Complianoce gaps driven by
limied enforcement coapacity,
lack of acomrdiled kabs, and
weak coordinabion aoross nodes

Sowrce: Spnthesized from sacondeny souvrces (Hasan, 2024 islam e af, 2024, R0, 2027; ang Tarmmwmm & Ahona, 20730 ang

Kits

4.4.4 Economic Leakage and

Value Erosion

basketslsacks), delavs at whelesale markels,
and the absence of end-to-end cold chain
continuity [Hasan, 2024; and RVO, 2021).

Tha domeastic hortculture chain exparences two
linked forms of economic leakage:

* Post-harvest losses: Cumulative wastage in

domestic chains commonly ranges from
25-35%, driven primarily by weak first-mie
handling, poor packaging (e.g., bamboo

* Price escalation: Consumer prices are offen
200=-300% higher than farm-gate prices
(Taranmum & Ahona, 2023; Bonlk Barte, 2024}, A
large share of the price spread is absorbed by
Intermed|ary margins, transport costs, and risk
premiums associated with spoilage, rather than
accruing to producers.



The horticullure value chain is best understood
as a time-sensitive logistics system where value
ig created or lost through hardling queality,
spead, and presarvation capacity. Improving

outcomes, therefore, depends less on increasing

production and mora on strengthaning first-mile
practices, aggregation efficiency, packaging
systems, transport standards, and cald-chain

confinuity, especally batwean

packhousea/markats and airport nodes for

gxport crops.

4.5. Post-Harvest Loss
Analysis of Selected
Horticultural Products

4.5.1. Post-Harvest Process of

Horticultural Products

Poat-harveat handling wariea by crop but
consistently reveals gaps in technology and
standardization. Tha tabla balow datails kay

companents,

Table &: Climate Risk Matrix for Selected Horticutture Crops

Harvest sorting! Frimary Starage Transpar
Mathaod Grading Packaging Dominance
. Tomala Hand pithed Minimal, visual Bamboo baskats | MHona Cpanicovanad
craies brucks
Potata Manual! Siza bassd Jutefplastc bags Coid storage | Opendconsersd
machamcal (6—% monthe) . tucks
Caulifiownar Kanual Vigaeal, minimal Cipary Mone (1-3 Covarad inicks
culting baskals/piaslic dajys}
and juls bags
Gresn Chil Hand picked Basic, damaged | Meshiplasticjuis Lirnibad Coverad trucks
ramaval bags homastaad
Mange Hand-picked Mutti-grade Plastic crates / Limmited Mixed
wilh stem [ Esoport ) CArang slorage
Banana Bunch Crg-handing, Bulk stacking Hanging ! Cipan trucks
cutling washing ripaning
TOEHTIS
Papaya Hand picked Ripeness based | Individually P irvirnal Covered trucks
wrapped
Watarmalon Hand piched YWiswal, sound Direcl kading Mone Cpan trucks &
tast baats

Source: Hazaan &l & (2HG); RV0 (2022) and Ris.



Keay Packaging Issues: The use of
non-standard. reusable containers like bamboo
baskets leads to compression damsege, poor
ventilation, and bruising. A shift o plastic crates
for lomatoes has shown promise, reducing
transpont losses from Z5% 0 12% (RVO, 2022).
According to findings from Kils and research
conducted by BARI, trucks have better weights
with jute {14 tons against 12 tons), but plastic
cratea have some outstanding disparities in
terms of maintaining gualty and cost

This overview emphasizes fhe widaspread
absence of essantial practices like pre-codling,
standardized grading protocods, and widespread
cold storage adoption, which collectively
contrioule to accalerated spoilage.

4.5.2. Reasons for Post-Harvest
Loss

Post-hanest lossas in the horbcultune sactor
stem from systemic issues across the valua
chain, particularly first-mie handling, transport
deficiancies, and market delays, leading o
20-44% wastage for fruits and wegeiables (BSS,
2024; Khatun et al.. 2014 ). While national
statistics presant overall post-hanvest ksses,
field data from the Bangladesh Agricultural
Research Insfitute (BARI) breaks down the
specific sourcas of these losses along the value
chain. In the case of bananas, total annual
lossaes amount to approximately BOT 535 crore,
representing 26% of total production.
Importantly, interview findings indicate that
losses are nol concenirated al a single stage but
ocour at every handover point:

= Grower Level: 2.13%

* Local Assembly: 2.12%

* Long-Distance Transport: 8.0% (the single
largest point of koss)

« Wheolesale: 7.25%

* Retail & Consumer: 5.5% {combined)

Furtharmore, Hanay Foods nated that even with
proper handling, 2-3% of produce may siill be
damaged by the time it reaches s destinalion
dua to heal stress snd compression during
transportation. This underscores the critical need

for refrigarated {reafer) vans, which, however,
remain largely unaffordable for most private
operators.

* First-Mile Handling Fallures: Inadeguala
practices at the farm laved, including the absance
of pra-cocling or cleaning, harvesting at
subcptimal maturity slages, and reliance on

rudimsentary packaging like sacks and bamboo
baskets, initiate early detedoration.

= Transpart-Related D-EI'I‘IIE-I: Tha
predominance of open rucks exposas produces
to heat, vibration, and compression during
transif. Extended travel imes dus fo road
congestion, combined with baas than 2%
availabdity of refrigarated vehicles, exacerbate
bruising, wilting, and microbial growth (Aktar et
al, 2025; Rahman, 2023; RVO, 2022),

= Aggregation and Wholesale Congestion:
Dalays ranging from 24—72 hours at collaction
points and markets, withowt buffer cold storage,
lgad o pmlnngad axpoeEUre bo ambiant
conditions, Multiple rehandling cyclas further
compound physical damage (BSS, 2024; RVO,
2022).

= Cold Chain Discontinuity: Even whara
caoling is applied (e.g., at packhousas),
subsequent exposure during market or airport
handling causes thermal shocks, condensation,
and rapid decay (KIl, Rehman, 2023; RVO,
2022).

* Market-Driven Losses: Seasonal gluts trigger
distrass sales and price collapses, resulling in
unscld inventory that is discarded. These losses
manifest as:

a) Physical Loss: Discarded produce dus fo
spoilage.

b) Quality Loss: Downgrading o lowear-value
USEs,

c) MarketValue Loss: Economic erosian from
depressed prices.

These drivars are compounded by geosgraphic
cancentralion, seasonal peaks, and
infrastructure gaps. Addrassing thesa requires
holistic interventions beyond crop-specific fixes,



4.5.3. Current Infrastructure,
Logistics, and Capacity

Storage and Cold Chain

Bangladash boasts approximately 405 cold
etorage facilitles with a total capacity of around
& million melnc tons. However, 95% of this
infrasiructure is dedicated exclusively 1o
polatoes, leaving negligible capacity for
multi-crop use relative to overall horicultural
production (RVQ, 2022),

Bangladesh intends fo set up 100 small cold
stores that will hold vegetables (2025
announcement), 500 onion houses by
F¥2025-26, to reduce the losses other than that
of potatoes. (The Observer BD, 2025, June 2),
Thege additions focus on mulll-commodity
facilities In production hubs like Rajshahi,
Jashore, and Bogura, aiming for 25 new uniis
through public-private parinerships. Current
non-potato horticultural needs exceed this by
over 20=fold, given annual production volumas
and 20-40% logs rates.

Unreliable power and high cosis are genuine
challenges,; sirategic, region-specific
appreaches, especially increased solar
subsidies and targeted grid improvemenis,
can enable cold storage sxpangion in
Bangladesh, The sclullon here s not to walt for
natiormwide grid transformation, but o sequence
imvesiments according to local energy realities
and accelerale supportive policles where
needed.

While progressive, the scale covers <5% of
requirements for frullsivegetabies, Insufficient
against rising output {5%+ growth) and export
demands post-LDC graduation. Full viability
requires scaling to 100,000+ MT with subsidized
operations and Integration inte value chaing lke
Kawran Bazar loglstics (Lawrence & Khan,
2021, TBS, 2024, World Bank, 2021).

Potato cold storage invesimenis succeeded due
to a unigue combination of high, predictable
voluma, storability, govemment support, and a

simple rural investment model. The sama
canditions do not exist for other crops, and the
investor base (dominated by mural landlords and
traders] lacks the incenfives or capabdities to
axpand into more complax, highar-risk
multi-commaodity storage. Daliberate governmant
intervention and new business models are
required io suppor the process.

Transport Infrastructura

Road ransport dominates horticultural logistics,
accounting for B5% of movements. The fleet is
composed as follows (RVO, 2022; Tarannum &
Ahong, 2023):

+ Coverad lrucks: 60%

+ Dpen trucks: 30%

* Pickupsi/vans; 8-10%

= Refrigerated trucks: <2%

The high cost of refriperated transport (2.5-3.5
tirmes thal of ambéent options) rendars it
econormically unviable for most domeslic
markets, limiting its adoption 1o premium export
segments (Lawrence & Khan, 2021; BVO,
2023).

Packhouses and Processing

Fewer than 50 packhouses operale naticnwide,
with key facifities |ikea the Cantral Pack House in
Shyampur running below capacity dus to
inconsistant mbowund logistics from fregmanted
farm aggregations (KII, Lawrence & Khan, 2021;
RVO, 2022). These packhouses handle grading,
packaging, and basic treatments but suffer from
poor first-mile supply reliability, limiting
throughput for crope like mangoes and
vegeiablas end route to Kewran Bazar or

axports.

Processing absorbs only ~12% of production,
constrained by varable raw quality and logistics
gapa. migsing opportunigies for juices, pulps, and
dried producis (RO, 2022; Tarennum & Ahona,
202.3). Underutilization exacerbatas 20-40%
post-harvest losses, as ambient handing
pravails without inlegrated cooling (Lawrence &
Khan, 2021; RVO, 2022; TBS, 2024).



Wheolesale and Export Infrastructure

Major whodasale markats in Bangladesh, such
as Kawran Bazar, lack essential cooling
ladilities, proper drainage, and mechanized
loading bays, leading to congestion and
accelarated spoilage of horlicullural produce
(RWID, 2022 TBS, 2024). Airports lack dedicated

cold zonas for perishables, while the scarcity of
accredited laboratories for sanitary and
phytosanitary (SP5) standards and residus
taating hindars compiance with intermational
requiramants (Kil, Lawrence & Khan, 2021;
RVO, 2022: World Bank, 2021). Consaquantly,
export logistics emerge as the paramount
constraint for high-value fruits like mango.

Tabke 9 Estimated Fost-Harvest Loss Percentages Across the Chain

Commodity Farmer Bepari/ Transport Wholesaler Retailer | Totel Estimated
Lewvel Lewel Level Loss
Vegatables
Tewrada ~10% =10.5% (Bapari B.68% = - 32% 3.8% =2 7.5
Transpan®)

Polata 7.7% - 4.1% 32% 2.3% =17.3% (Flus 5.?%.
in storage)

Caulifioeer B=-10% - 4-5% F3% 4-6% f'II]'-lD.'.'i".

Gresn Chili B-12% 5-T% 3-5% 5B ~25-35%

Fruits

Mango 12.3% - T1% B.2% B.1% =1.T%

Banana B.3% - 4 5% 34% 3.3% ~18.0%

Watermelan 3-5% - 2-3% 2:3% 3= =12-18%

Papaya B-12% . G-B% 4-6% -0 | =25-40"%

“Bource: FAD-FOLU (2071 ) Banpladesh Sermluvee ranges. Transport loss is infegraded info fhe Bepan siage for fhis

Epmthess,

Cne of the repeated themes of the interviews is
that there is a disparily between theoretical
capacity and actual throughput caused by
market disconnects. Hanay Foods reported the
installed capacity of 10 MT/day, but the actual
consumgtion is only 2MT/day [20%). Tha
gventual bottlenack is found not in seasonality,
bul in price sensitivity and constrainis in the
delivery system.

The Departmant of Agricultural Marketing (DAM)
reports that Bangladesh has 384 cold storage
fadlities, with a combined capacity of over 3.27
million tons. Howewver, dug to the lack of
integration across the supply chain, significant
posi-harvest losses persist, Polato losses

remain at approximaiely 26%, while ganaral fruit
and vegetable losses range between 26% and
43%.

Stakshaldars highlightad critical last-mile feilures
in export logistics. Vegetable and mango
exparters reported that aithough produce is
cooled at the packhouse, the approximalely
two-hour joumey to the airpod is typically
concucied in ambieni vans. This is a deliberale
etrategy to prevant thermal ehock and
condensafion, as the airport cargo village lacks
temparature-conirolked holding facilities.
Exporters prefer maintaning ambient stability
during transii rather than risking a break in the
cold chain at the final mile.



4.6. International Value Chain Integration and Export
Dynamics

4.6.1. Export Routes,
Destinations, and Market
FPositioning

Bangladesh's horiculiural exports remain
madest relative to domestic production volumes
bul demonsirate significant growih potential,
particularly in diaspora and niche ethnic
markets, In fiscal year 2024-25, vegetable
exports via sea through Chatlogram Por
reached 58,766 fonnes, marking a 313%
increase from the previous year, with potafoes
accounting for 38,046 tonnes, cabbage 15,636
tonnes, green chillies 277 tennes, tomatoes 167
tonres, and sweet pumpkins 6§88 fonnes
(Chattogram Plant Quarantine Centre, 2025).
Primary destinations for vegetable shipmenis
include the United Arab Emirates (26% of
exporte), Qatar (199%), and the United
Kingdom {17%), reflecting strong demand from
South Asian diaspora communities and Middie
Eastern markels [(Volza, 2024),

Mango expaorts, while represanting only 0.1% of
the global fresh mango markel estimaled al
2.1-2.2 million nnas, have camonsirated
reslliance with 2 194 lonnes exportad in 2025,
rapresenting a 6% increase from 1,321 tonnes
im 2024, thowgh still balow the 3,100 tonnes
achieved in 2023 (DECD, 2025; TFMet, 2025),
Bangladesh currently exports mangoes to 38
countries, Wwith the Lnited Kingdorm rscalving
the largest volumea al 686 lonnes, followed by
Saudi Arabia (356 tonnes), taly (264 tonnes),
Kuwait (167 tornes), Catar (183 tonnes), and
China (5 tannes as a new destination)
(Deparment of Agricultlural Extension, 2025). OF
the 72 mango vareties cultivated
domestically, only seven to eight are
export-grade, with Amrapall accounting for
approximataly B0% of shipments, complamanted
by Hemsagar, Langra, BARI-4, and Fajli vanaties.

A major milestones In axport diversification has
bean the introduction of sea-basad fruit
shipments. [n 2025, for the first ime, mangoes



and jackfruits were exported by sea to the
United Arab

4.6.2. International Logistics
Actors and Service Providers

Tha intermational horticuliural value chain
invalves multiple epacialred actors acroes
freight forwarding, quality assurance, and
compliance services. For air exporis, major
intermational earmers operating from Hazrat
Shahjalal International Airport include Emirates
Cargo, Qalar Airways Cargo, Singapore Airlines
Cargo, and Turkish Cargo, with freight retes
ranging between $3.50-5$5.00 per kg
depanding on destination and season. Thase
airlines provide critizal temperature-controlled
(15-20°C) cargo holds for perishable shipments,
though capacity during peak mango ssason
{May-July) becomes constrainad.

Sea-based exports are facilitated through
Chatiograrn Parl, whera intarmational shipping
lines including Maersk Lina, MSC
(Maditerranean Shipping Company), CMA CGM,
and Evergrean Marine operate reefer container
senvices to Middle Eastern and European
daestinationa. Tranait times ranga from 10-12
days to the Gulf region and 18-25 days to
Europaan pors, wilh reafer container costs
averaging $2,500-3,500 per twenty-foot
equivalent unit (TEU) depending on
destination.

Within Bangladesh, export-oriented aggregators
and processors include r'I'IEpI' plslyam such as
PRAN-RFL Group (exparting o 145 counries
with agro-food products valued at approaching
§1 billion annually), AC| Agribusiness, Lal Tear
Saad, and multiple smallar axportars
reprasentaed by the Bangladesh Fruilts,
Vegetables and Allied Products Exporiers
Associgtion (with 303 active members).
Thase actors coordinate farmer aggregation,
packhowuse operations, cold starage access, and
axport documantation.

4.6.3. Critical Public Service
Actors in Export Compliance

Export of horticultural products reguires
mandatory phytosanitary certification

governad by the Plant Quarantine Act 2011
and Plant Quarantine Rules 2018. The Plant
Cuaranting Wing (POW) under the Department
of Agricuttursl Extension, Ministny of Agriculbura,
serves as the compatent authority responsiole
for issuing phytosanitary cerlificates that attest (o
pest-frea stalus and complance with importing
couniry requirements,

Plant Quarantine Wing (POQW)} operates
inspection stations at key exit points: Hazrat
Shahjalal International Alrporl (for air canga),
Chattogram Seaport, and Chattogram Airport
(Shah Amanat International Airport). Exportars
must apply for phytosanitary cerlificates 24-48
haurs in advance, providing details of
consignment, destination country, and import
permit numbars. Inspaciion feas are nominal
(BOT 500-1,500 depending on consignment
size), though processing timeas can extend fo 2-3
days during peak saasons, crealing bottlenecks
for tima-zensitive parshabls exporis.

Tha Bangladesh Food Safety Authority
(BFSA) operates complamentary testing and
certification functions. BFSA-accredited
laboratories, including the Institute of Public
Health {IPH) in Dhaka and BFSA regional |abs in
Chattogram and Khulna, conduct pasticida
residue testing 1o ensure Mazimum Residus
Limits (MELs) compliance with EL, U3, and Gulf
Cooperation Council (GCC) standards. Testing
costs range from BOT 10,000-25,000 per sample
for mulli-residue analysia, with temaround tmes
of 7-14 days, which discourages amall-acala
axporters from mowine testing.

Receiving couniry autharities impose additional
requirements. For EU markets, exporters must
comply with European Commission regulations
on plant health (EU Regulation 2016/2031} and
contaminant limits. UK importars requirs
cartification from the Animal and Plant Haalth
Agency (APHA), while US imports are subject
to Animal and Plant Health Inspection Service
{APHIS) regulafions. GCC countries,
particularly Saudi Arabia and the UWAE, require
halal certification {where applicable), a cerlificate
of origin from the Export Promotion Buraau
(EPB), and commercial invoice authentication by
respective consular offices.



4.6.4. Informal and Border Trade
Dynamics

While formial export statistics dominate policy
discourse, border frade with India represenis a
significant, if under-documented, channal fior
horiculiural products. Bangladesh-India border
haats (within & km of the Intemational boerder)
facilitate localized exchange of vegetables,
fruits, and spices. Fresh vegetable frade to India
increased 42.04% in FY2024-25, reaching
portions of the $1.76 billion total axports to India,
with figh and agricultural products banafiting
from the South Asian Free Trade Area (SAFTA)
framewark (Export Promotion Bureau, 20235).

Border trade with Myanmar, while smaller in
volume, provides outlets for specific crops.
Through the Maungdaw and Sittwa-Teknaf
cressings, Bangladesh exponts modest
quantities of processed vegetables and spices,
though imporis (onions, ginger, pulses)
substantially exceed exports. In FY2019-20,
Bangkadesh's total export to Myanmar was
approdimataly $30 million, while iImports reached
$181 milllon, with agriculiural commodities
comprising 40% of border trade volumes,
Political and security constrainis along the
Bangladesh-Myanmar border have curlailed
personal movement since 2017, though goods
fiow confinues under bilateral border trade
agreements established In 1994-1985,

Border trade channels operate within & complex
regulatory environment. While formal border
trade points exist at Benapole-Pelfrapole
(India), Teknaf-Sittwe [Myanmar), and other
designated Land Customs Stations, informal
crossings persist due to limited enforcement
capatity, tanff diferentials, and inadeguate
formalization of kocal agriculiural exchanges.
Estimates suggest that Informal cross-border
agriculiural irade may be 2-3 times the
documented volume, though quantification
remains methodalogically challenging (CUTS
International, 2018),

4.6.5. Investment Projects and
Infrastructure Development
Initiatives

Several international development partnears and
privale antities are interested in invasting in
Bangladesh"s horticultural export infrastructure,
recagnizing the sector's potential for foreign
axchange eamings and rural income generation,

The United States Department of Agriculture
(USDA), through its Bangladesh Trade
Facilitation Project (2021-ocngoing), has
commitbed $27 million to streamline agricutbural
axport procadures, upgrade laboratory capacity
for SPS compliance testing, and enhance
warehouse infrastruciure, A kay companant
involves support to establish vapour heat
treatment (WHT] facilities, reguired for fruit iy
disinfestation to scoess markets such as Ching,
Japan, and South Komea, where guarantine
protocals prehibit untreated frash fruit imports.
The absence of VHT facilities currently
constrains Bangladesh's ability to penetrate
high-value Asian markets.

In Cretobear 2024, the US Trade and
Development Agency (USTDA) awarded a
feasibility study grant to Bangladesh-basad
Bonton Foods Limited to establish a
temperalure-controlled Iogstics netwark for
perishable agro-products, with Minnesota-based
Land O'Lakes YenturedT conducting the study.
This inifiative aims to mobilize private capital
for cold chain infrastructure that supports
both export and domestic distribution
channels.

The International Finance Corporation (IFC),
a meamber of the World Bank Group, commitied
BDT 54.68 crore (approximataly $6.5 million) in
2019 to Cold Chain Bangladesh Limited (a
Golden Harvest Agro Industries subsidiary) to
egtablish multi-tamperature cold storage
facilities at 12 strategic locations with
dedicated reefer trailer fleets for farm-to-port
logistics. This represents Bangladesh's first
integraled cold chain service provider model,
enabling thind-party cold storage and transport
services on 8 commarcial basis.

The Asian Development Bank (ADB) has
inlegraled agro-ogistics development within its
broader Logistics Sectar Development program,
committing $2.57 billion to Bangiadesh in 2025



(up from $1.18 Billion in 2024}, with componanis
supparting multimodal transport corridors,
digital customs clearance systems, and
economic cormridor development thal banefits
agricultural commodity movement. ADB's
cumulative commitmants to BEI‘IQIE.M‘I axcaed
$42 billion, with active projects totaling $10.8
bilkon as of December 2025.

Chinese investment in agro-processing zones,
particularty the Mongla Export Processing Zone
near fha Mongla seapodt, provides infrastructine
conducive bo hoticultural value addition and
export. While specific project-level data on
Chiness investments in Bangladesh's
agricultural cold chain remains limited in public
documeantation, broader Belt and Road Initiative
(BRI} conneclivity prajects, induding tha
development of the Payra Seaport and
Dheka-Chittagong rail cormidor, indirectly
enhance agricullurel logistics efficiency.

Japanese development assistance, channeled
LI'II‘DIJ?‘I the Japan Intarnational Cooparation
Agency (JICA), has historically focused on
breader infrastructurs (roads, ports, power)
rathar than sector-specific agricultural cold
chain, though JICA-funded improvements to
national highways and the Matarban Deep Sea
Port pn:l}BlI::t cragta anabling conditions for
horticutheral export logistics.

The Governmant of Bangladesh, through the
Sustainable and Renawable Enargy
Developmant Authority (SREDA), has piloted
solar-powerad minl cold storage units (8-8 nne
capacily) with financing from Palli
Karma-Sahayak Foundation (PKSF), targeting

Strangths

» Sustained production growth [ofien excead-
Ing 5% annually) and strong demestic
demand, driven by urbanzation and a growing
middie class

* Presence of premium varieties with estab-
lished market identity (e.g., Himsagar mango,
Bogura chili}

farmar-level post-harvast handling. While still at
demonsiration scale, these units represent a
midality for off-grid cold storage expansion in
remota production araas.

4.7. Strategic Analysis &
Way Forward -
Horticulture Sub-Sector

4.7.1. Cumulative Loss and
Economic Impact

Aggregated losses across the eight pricrify
heortecultural commodities indicata 8 substantial
and recuming economic drain, Using midpoint
loss astimates (approximately 20—34%.,
depending on crop) and average markel
production values, annual financial losses are
estimated at USD 1.3—2.6 billian (BBS, 2023;
Lewrance & Khan, 2021; Word Bank, 2021).

This represants a major leakage of farmer
inGome, consurmes walfare, and nabional
agricuiural vaiue-added, Il these [ossas wera
reduced by half, Bangladesh could raise
sfiective food availability by roughly 15%
without expanding cultivated land, highlighting
the strong productivity gains achievable through
logistics and post-harvest improvements alone
(BSE, 2024; TBS, 2024).

4.7.2. SWOT Analysis

A consolidated SWOT perspective for the
heorticuliure sector is summanzed below;

YWeaknesses

= High post-harves! [oeses dus to weak
first-mile handling, peor packaging, and
repeated handling across intermediany-heavy
chains

= Near absence of mulii-commaodity cold chain
infrastructure beyond polato-ceniric storage

syshems



Strangths

» Emerging niche expor opporiunities, partic-
ularly 1o the Middie East and selected EU
markets

Opportunities

» Expansion potential in processing and value
addition {current processing absorption ~129)
to reduce glut-driven lossas and siabilize
prices

+ Expansion potential in processing and valua
addition [current processing sbsorption ~12%)
to reduce glut-driven losses and stabilize
prices

« Digitalization and emerging kogistics-=nabled

business models (e-commerce, digital frace-
ability tools} thal can shorten chaing and
Improve coordination

4.7.3. Investment and Policy
implications

Transforming Bangladesh's horficuliure sector
fram a fragmented, loss-prone system inlo a
competilve and resilient value chaln requires
integrated investments and policy actions
focused on first-mile handling, logistics
effickency, cold chaln continuity, markes
Infragtruciure, and export compliance, The
analysis indicales thal the highest refurnsg will
come from Interventions that reduce cumulative
posi-harvest [osses rather than expanding
production.

Strategic Priorities

Pricrity actions are outiined below and
summarized in the table,

* Multl-Commodity Infrastructure
Development (PPP Priority): Public-private
parinerships should be prioriized lo develop
integrated packhouses and multl-commodity
cold storage in major production clusiers such

Weaknessas

» Quality and compliance consiralints, Includ-
ing pesticide residue risks and limiied tosting

cEpacily

= Weak hyglene, congestion, and limited
infrastructure at local arats and wholasale
markeis

Threats

= Riging chmate risks [emalic rminfall, hesat
giregs, salinity intrusion in southern regione)
that increase supply volatility and post-harves!
risk

= Increasing pest prassure (a.g., frult fiy
incidance in mange) and related quality
downgrade risks

= Trade risks from non-taniff barriers and
polential erosion of preferential markel access
following LDG graduation In 2026

a8 Fajshehi, Jashore, and Bogura. Thasa
faciliies should combine grading, treaimsant,
packaging, and cold storage functions to support
both domestic and axpart markats, While the
government's plan o establish 25 multi-crop
facilities is a positive step, cument and planned
capacity remaine insufficient relative to
non-potate hordicutural volumes, underscoring
tha need for private seclor pariicipation and
scalable PPP modals.

* Wholesale Market Modernization and
Terminal Market Development: Strategic
wholesale hubs, including Kawran Bazar,
Bogura, and Jashore, should be upgraded
toward modern terminal market functions.
Prionty upgrades include improved sanitation
and dreinage. standardized weighing systems,
dedicated unloading and loading bays, and tha
introduction of pre-cooling or buffer cold
Zones. These maasures ane critical o redusing
congestion-refaled delays and heat-strass
detericration during peak arrival periods.

* Logistica Efficiency and Standardized
Packaging: Raducing handling damage and



transport-relaled losses requires a systematic
shift from bamboo baskeis and sacks io
Returnable Plastic Crates (RPCs) through
leasing, cooperative pooling, or targeted subsidy
mechanisms. Complementary policy incentives
are neaded to stimulate private investment in
insulated and refrigerated transpor, particularly
along high-volume comidars linking production
clusters to urban markats.

Tha davelcpmant of nano-emulsions and
edible coatings, such as aloe vera gal and
chitosan, offers a promising approach o
extending the shalf life of fruits ke papaya and
guawa withowt relying on refrigeration. In
particular, alos vera gel, used alone orin
combanation with ofher arganic compounds, has
demonsiraled significant potential as a food-safe
and environmentally frendly coaling, It helps
maintain the quality of fruits and vegetables owver
extended pariods and contributes to reducing
post-harvest losses ecross the supply chain.

* Strengthening the First Mile: Scaling
extension services focused on Good
Agricuktural Practices (GAP), maturity
indeximg, and harvest-at-right-stage
protecols are easential to improving initial
product gquality. These effiors should be coupled
with practical handling improvemenis, incuding
crate use, shaded aggregalion points, and pikod
deployment of mobile or decentralized
pre-coaling units in high-loss dusters to rapidly
remove field heat and extend shelf life.

* Enabling Value Addition and Processing
Linkages: Fiscal and finandial incentives, such
a5 lax relief and concessional credit, should be
imtroduced to expand horbcubtural procassing
capacity and strengthen strectured procurement
from farmer groups. Increasing processing
absorption from appraximalely 12% to 25%
would reduce glut-driven price collapses,
improve ulilization of surplus production, and
create more stable demand owtlels_

* Export GCompetitiveness and 5PS
Readiness: Improving export performance
requires targeted investment in accredited
laboratory capacity for pesticide residue and

SPE testing, alongside streamlined
packhouse-to-airport logisfics, Esisblishing
end-to-end cold chain conmfinuity, including
temperature-controlled ainport cargo handling,
will raduce quality koss at critical nodes and
improve compliance with intemational MRL
requireaments for fruits and vegetables,

« Climate Resilience Embedded in
Agro-Logiatics Planning: Climate risks should
be mainstreamed into clusier-teval planning by
promoting heat- and salt-resilient varieties in
vulnerable zones and expanding protactive
cultivalion (a.g.. net houses, plastic tunnels) for
high-walue crops. Climate-resilient logistice
imvestmanis should also include imgroved
drainage at aggregation points and contingancy
transport planning during extreme weather
evenis,

¢ Inclusive Mechanization for
Agro-Frocessing SMEs: According to the
Bangladesh Agricultural Research Institute
(BARI), tha sustainable development of
agricultural Small and Medium Enterprises
[EMEs] depends more on introducing low-cost,
lacally adaptable machinery than on
pricritizing large-scale infrastruciure. imparied,
large-scale equipment is ofien economically
inaccessible to small farmers, service providars,
and processorns,

By focusing on the design and promotion of
affordable washers, dryers, and graders,
BARI aims to address the 25—40% post-harest
losses in horticultural crops while simullaneously
strengthening local light-engineering hubs
such as Bogura and Jessore. This strategic
shift towrard inclusive mechanization would

enhance tha resilienca of the agre-procesaing
secitor and enable small-scake entrepranaurs o
compata effectivaly in both domestic and export
markets.



Tabla 10; Summary of Prigrity Interventions and Dalivery Framewaork

points

Priarity Area key Actions Primary Delivery
Responsibility Mochil
1. Firsi-Mile Loss = Scade GAP and maturity-in- DAE, DAM, Private Fubliz-led wilh
Reduction (Highest dexed hanesling aggreoators privabe service
RO} = Introduce plastc crate pooling provEsion
systems
= Pilot rmabile’deceniraized
pre-cooiing in high-loss clusters
1. Multi-Commodity = Establish integrated Mod, LGED, PPP PPP {public
Packhouses & Cold packhouses with grading, Auhority infrastructura +
Storage treatmeant, and cold moms in private operation &
clustars (Ragshahi, Jashora, management])
Baogura)
= Expand bayond potato-centnic
cold starage
3. Wholesale Market | - Upgrade Kawran Bazar and City Corparations, Public Imestment
Modernization regicral hubs to lerminal LGED with private conces-
markgis sions
= Aod sanitation, drainage,
unbcading bays, and buffer coid
ZORES
4. Transport & = Promabe returnable plastic Mad, MaT, Privata Pt et -l | ity
Packaging EMiciancy | crates (RPCs) via lasingleub- | logietics fiome podicy incanties
sidy
= imcEntivize insulated and
refrigerated transpo fesls on
key corfidars
Develapment of edible coatings
{aioe vera gel, ehfodan)
5 Processing & = Fizcal iIncentheas (tax reliaf, MoF, Bamks, Private Frivate
Value Additian concessiong fnancs) PrOCESSO gattar—drivan
Expansian = Strengthen processor-famer
lirkages for glut absorption
6. Export Logistics & |« Establish accredifed pesticide | DAE, Plant Cuarantine  Public immestment +
5PS5 Readiness residue/SPS labs Wing, CAAR private operations
* Enzure end-io-end cold chain
from packhousa ko airpart
cargo
T. Climate-Rasilient + Promote heat- and salt-icler- DAE, BARI, LGED Public suppor +
Agro-Logistics ant varieties farmes/private adoption
+ Expand prolective culfivation
{nat howses, tunnals)
+ Climate-proof aggregsation




Cross-Cutting Enablers

» Digitalization: Traceakility appe, market
information systems, and logistics coordination
platforms

¢ Institutional Coordination: Stronger align-
ment among DAE, DAM, B5T!, Plant Quaran-
tine, and City Corporations

* Finance: Blendad financa and risk-sharng
instruments to crowd in private logistics invest-
ment

Expected Outcomes

= 25807 reduction in post-harvest loeses for
priority crops

* Higher farm-gate price realization and
reduced price volatility

* Improved food availability equivalent o
=15% output gain without land expansion

* Enhanced axport compliance and raliability,
particularly for frults end fresh vegetables.
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System Mapping — Fisheries
Sub-Sector



5.1. Sector Overview and
Relevance of Selected
Fishery Products

The fisheries aactor is a comersione of
Bangladesh's economy, food security, and rural
lvelihoods, charactzrized by heavy dependence
on small-scale producars and predominantly
imformal production and markefing sysiems.
Bangladesh has emerged as the world's
fifth-largest aquaculture producer and the
thirdHargest inland fish producer, reflecting
sustained growth in pond-based agquaculture
alongside inland caplure fisheries {DoF, 2024).
The sector supports the ivelihoods of
approximately 20 million people and makes a
subsatanilal macroeconomic contribution,
accounting for 2.5% of national GDP and

22 26% of agricultural GDP (DoF, 2024). Fish
remains the country's primary source of animal
protein, underscoring the secior’s ceniral rolein
nufritiom and food ascuriby.

Structurally, the sector is split batween
equaculiure and capture fisharies, with
aquaculivre now accounting for approximately
7% of iotal fish production, while capiure
fishernes, both inland and maring, contribute the
remaining share, Aquaculiure growth has been
driven by smaliholder pond systems producing
freshwater finfish, while capture fisherias remain
critical for livelinoods in fiverine and coastal
regions. Within this dual strecture, hitsa (llish)
pocupies A unigue position a3 a wild-capiure
fishery of exceplional cultural, economic, and
symbolic importance, distinct from farmed
specias in both production dynamics and
logistics requirements,

This analysis focuses on four key fisheries
commodity groups that logether capture the
diversity of production systems, markel
origntation, and agro-ogistics challenges in
Bangladesh;

« Bhrimp [Bagda/Galda): The principal export
commodity, supporied by a relatively advanced
processing and cold chain system, yel
constrained by disease risks, shrimp fry/FL

shoriages, Lower productivity-thus high cost of
production than competing couniries, and
gignificant firgt-mile ineficiencies,

* Major Carps (Rul, Gatla, Mrigal): The
backbone of domestlic aquaculiure and
freshwater fish consumplion, produced largely
by smalfholders and characterized by high
velumes but minimal pogt-harvest preszenvation.

* Pangasius and Tllapla: Rapidly expanding
cultured finfish supplying urban and peri-urban
markets, reliant on fresh and Fve-fish distribution
systems that are highly time- and
temparature-sensitive.

* Hilsa (lish): A culturally iconic wild-capture
fishery with high unit value and premium
consumer demand, marked by strong
seasonality, geographic concentration, amnd
biologically driven conservalion measures.

Hilsa meriis pariicular attention because its
economic ksses are disproportionately high
relative to volume, As a premium fish, even
modest quality deterioration translates into
substantial value erosion, maxing post-narvest
imefficiencies especially costly in monatary
terms. s dependence on wild stocks, long
fishing trips, and congestion ai landing and
wholesale markets further amplifies logistics
siress compared to farmed species.

The fisheries sector cperatas through distinct but
unevenly developed value chains. Shrimp has
the most formalized chaln due o siringent expaort
and food safety requirements, supported by 77
El-approved HACCP-compliant processing
plants (DoF, 2024), Howewver, even within this
comparatively advanced chain, significant
Imefficlencies persiat, Incuding 20-30-hour
delays betwean farm harvest and processing,
during which guality degradafion and imeversible
losses ooour

In conirast, the value chaing for major carps,
pangasius, and tilapia are overwhelmingly
oriented towand domestic fresh markets and rely
almost enfirely on ice-based preservation and
non-refrigerated transport, with mirimal
integration of cold chaln infrastructure, Hilsa, as



8 seasonal wid-capture fishery, faces
additionalcomplexity due to conservation-driven
management measures, including a 22-day
brood hilaa ban and a 80-day jatka ban, which
create sharp and prediciable annual supply
fluctuations (BFRI, 2023).

Together, these structural features, small-scale
production dominance, limited formalization,
divergent aquaculture and captura systama, and
uneven ogistics development, franslata into
uneven posi-harvest loss patterns, pronounced
price valatility, and recuming logistics
bottlenecks. As such, fisheries provide a
compelling case for examining how
agro-lngistica constrainta, rather tham production
limitations, shape economic outcomeas, value
distribution, and food system efficiency in
Bangladesh,

5.2. Production Trend,

Geography,
Concentration, and
Seasonality

5.2.1. Production Trends

Total fish production has shown steady growth,
increasing from 4.76 million MT in 2021-22 to
over 5.02 million MT in 2023-24 {DoF, 2024).
Major carps dominate production volumes, while
shrimp and hilea are high-value segments. Tha
salacted fishery products display distinct
production dynamics, influencad by
advancaments in aquacullure techniques,
market demands, and environmental

Table 11: Hatlonal Production Trends for Key Commodities [Metric Tons)

Commaodity 2021-22

(MT] (MT)

2022-23

2023-24
(MT)

Strategic Observations

Total Fish 4,758,731 4014, 715 5018483 Exceeded the government target

Production of 4.880M MT.

Major Carps 1,013,812 1084, 387 1,138,095 Primary driver of domestic food
aacurity.

Tikapia 407,359 421,191 439,678 High growth due b monasex
culture tech

Pangasius 406,185 403,283 418,629 Recovaring after feed price
shocks,

Shrimp/Prawn 261,154 271,302 260,486 Impascted by viral attacks and
heal stress,

Hilsa 566,593 571,342 520487 Dedlined dye to ecological raps
and sitakon,

AR ChepaTmenl of Fiahenias Yearbook S0F3-24, compied iR revant amalyees.

Thase trends iHustrate aquaculture’s pheotal rols
in offsetting stagnabon in caplure fisheries, with
commercially viable species like Pangasius and
Tilapia axperiencing accelaraled adoplicn
through semi-intensive and intensive mathods.

5.2.3 Production Geography and
Concentration

Fish production in Bangladash is spatally
concenirated across distingt regional clusters,
creating localized production efficencies bul also
BXposing the fisheries sector to systemic

legistics, dimate, and marke! vulnarabiliies. The
degrees of geographic conceniration varies
significantly by commodity, with direct
implications for aggregation patterns, ransport
distances, cold chaln demand, expasure to
climate shocks, and prica volatility,

As shown in the table, major carps, despite
accounting for the largesl share of national fish
production, are relatively geographicafly
disperzed. The lop-producing districts, Jashora,
Rajshahi, and Cumilla, togethar acoount for onky
12.55% of national oulpul, reflecting the



widespread distibution of smallhodder
pond-based aguaculture across the couniny,
While this dispemion reduces the risk of
localized supply shocks, it complicates tha
daployment of siandardized logistics services,
coordinated cold chain imvestments, and
structured market interventions.

In contrast, hilsa production iz extremehy
concenirated, with coastal and estuarnne
districts, particularty Bhola, Barguna, and
Patuakhali, sccounting for 57.83% of total
landings. More critically, hilsa spawning i3
concentrated within a relatively narmow
ecological zone of the Meghna—Padma delia,
making the fichery highly sensitive to habitat
degradation, river fiow changeas, and climale
variability. This spafial concantration, combinead
with sirong seasonality and conservation-driven
fishing bans, results in sharp and prediciable
supply surges that routimely overwhelm landing
centers, ica plants, tranapod comdaora, and
wholesale markets during peak fishing periods.

Pangasius and shrimp/prawn also exhibit high
leveals of geographic concentration, thowgh
driven by different structural faciors. Nearly

AT 36% of pangasive production i clustered in
Mymensingh, Cumila, and Jashore, with

Mymensingh emerging as the dominant hub due
o the prevalence of intensive pond culture, feed
supply netwarks, and freder linkages. This
cluatering supports economies of scala but
heightens vulnerability to flooding, disease
outbrasks, and transport disruplions, which can
repidly affect national supply.

Similarky, 43 41% of shrimp and prawn output
onginatas from Bagerhat, Satichira, and Khulna,
reflacting tha concentration of coastal gher
systemns and processing infrastructure in the
southwest, Al the upstream end, shrimp
production is further constrained by extreme
hatcheny concentration, with approcimately 85%
of shrimp hateharies located in Cox's Bazar,
creating systemic risk related fo diseass
transmission, seed supply disruptions, and
long-distance post-larval transport,

Tilapia production shows a moderate lewvel of
concentration, with 22 31% of output coming
from Cumilla, Mymensingh, and Jashore. This
balance between clustening and dispersian has
supporied relatively stable year-round supply,
but localized harvest peaks siill generate
logistics pressure in production hubs, particularly
far liva-fizh transport.

Tabla 12: Production Geography and Conceniration of Key Fisheries Commodities

Commaodity Toap Production Diztricts Strategic Observatlons
Major Canps E Jamhore, Rajshahl, Cumilla 12 .56% {dsparssd proadustion)
Hilsa Bhola, Barguna, Patuakhali &7 .83% (highty concerirabed)
. Tilapia . Cumilta, Mymensingh, Jashara - 22.31% (moderately cancenitrated)
| Pangasius | Mymensingh, Cumille, Jashore | 47.36% {highy concertrated)
. Shrimp/Prawm . Bagerhaf, Setkhira, Khulna . 43 41% (raghly concentrated)

Sarce: Spaffesized friom Depadmenl of Flaberdes [Tof] 2024 and Yearboak of Fishenes Sfalishcs 2023-24.

These concentration patierns intensify logistics
pressure during peak harvests and helghien
mposura to localized dimate, disease, and
market isks.

5.2.4 Seasonality and Logistics
Pressure

Seasonality is a key driver of logistics stress in
the fisheries sector, as harvest peaks often
colncide with weather-ralated disruptions and
Iimited presarvation capacity. These lemparal
dynamics result in sudden volume surges,
localized e shortages, congestion al landing
centers, and pressure on transport cormdors,
particularly for bighly perdshable fresh fish.



As shown in the table below, Hilsa exhibits the
most pronounced seasonalty, with a major
harvest peak duning June-Cetober and & minor
aaazon in Februany-March. Thesa short and
intense fishing windows generale abrupt inflows
of fish that owerwhelm landing canters, ice
plants, ransport services, and wholesale
markets, The resulting congestion and delays
significantly elevate post-harvest losses and
guality deterioration.

Tha following is the concentration of the shrimp
and prawn harvesting periods, manineg shrimp
(Bagda) peaks are March to July and the
freshwaler prawn (Eodda) is between Ociobar to
February and much overaps with the monsaon
se@asan, Thase harvesling periods coincide with

the monsoon season and have increased
logistics risks including transport delays and the
reliance of cold chain to enswre guality of

uports.

In contrast, major carps, pangasius, and
tilapia are produced year-round, providng a
more stable supply profile. However, this
confinuity creates sustaned demand for ice, cold
etorage, and transport services. Pangasius faces
additional pressure from bulk hamdiing and
perodic oversupply, which can trigger price
volalility and losses. Tiepia, often fraded five, is
particularty sensitive to ransport timing and
ooygen management; even short delays can
result in mortality and rapid loss of value.

Table 13: Seasonality and Logistics Implications by Product

Froduct Peak Harvest Season . Key Logistics Implications

Hilsa June—ct {main), Fea—ar {minar} Sudden surges; Sevens Congeskon at landing
ceniers and iransporn routes

Shrimp May-Auwg marine shiimp, Octaber-Fab | Expect qually deks durlng monseon; high icirg

frashwales prawn and eald ehaln demand

Major carps Year-rownd (wintar peak) Continuous need for ice and preseryaticn amed
steady supply

Pangasius Year-round Bulk handling pressurs; cvarsupphy-driven
wdatility

Tilapia Yiar-round Critical live tramspor tming 1o maintasn
pramium valua

5.3. Climate Vulnerability
Analysis

The fisheries sector is increasingly exposed o
flonds, cyclones, salindty infrusion, temperature

giresz, and dimate-induced diseasa cuthreaks,
Climate risks vary significantly by species,
cukture system, and producticn geography, with
direct impications for produciion stabiity and
post-harvest logistics.

Table 14: Climate, Disease, and Salintty Risk Matrix by Commodity

Risk Factor Major Carps Pangasius
{ Tilapia
WSSV (White Spot Very High | Mot applicable Mot applicatle Mot apphcable
Syndrome Virus)
EUS [Ulceralive Lew High {18—33%:) Modarabs L

Syndrome)




Risk Factaor Major Carps Pangasius
! Tilapia

Cyclone Damage “Wery High Moderate Modarate High
Flooding High High High Moderate
Sadinity Inlrugion High [Galda Yery High Very High Lo

affected)
Creerfishing Mot applicable | Mot applicabie Mol applicabie High
Prossune

Sourca: Synthesized fom repors and’ papars of WondFsh (2024); Kebiraf al. (7022 Woromdar et al {2023) R0 Q20F20;

Habab of af, (2022); Lauria of al. (2078): Isiam [2015)

Production Zone Vulnerability

» Southwest Coastal Belt (Khulna, Satkhira,
Bagerhat): Produces owver 75% of national
crustacean cutput and faces vary high
vulnarability due to cychonas, starm surges, and
prograssive salinization. Shrimp farming in this
zone is highly exposed to White Spot Syndrome
Vires (WSSY), which can cause up to 100%
maortslity within 3—10 daye of cutbreak (Hasan et
al., 2020; Haque et al., 2020).

» Cantral Floodplains (Mymensingh,
Jashore): Core production zone for major carps
and pangasius. Seasonal flooding increases the
spread of Epizootic Ulcarative Syndromea (EUS)
and crestes managament chalenges, though
ovarall vulmerability remains moderate with
proper flood condral.

* Haor and Wetland Systems (Northeast):
Subject to flash loods and water-level volstility;
whila risky for trediticnal pond culture, thesa
areas offer scope for dimate-resiient tlapia
cage culture.

* Meghna-Padma Delta and Coastal Rivers:
Although hilsa catches are geographically
disparaed, spawning is concantreted withen a
limited deltaic area, making the fishery highly
sansilive to habitat degradation and hydrological
changes.

Specles-Spacific Climate Sensitivity and
Adaptation Potential

+ Shrimp: High-value bul high-risk; axtremely
sensitive o cyclones, salinity shifts, and disease,

= Majar Carpa: Yulnerable to disrupted breeding
cycles and flooding; reliance on
hatchery-produced seed (=85% ) necessiates
climate-adjusted broodstock and hatchery
management.

« Pangasius and Tilapia: Maore tolerant of
intensive systems; tilapia in particular is the mosat
climate-resilkant species, capable of withstanding
temperature fluciuations and poorer water
quality.

* Hilsa: A wild-capiure fishery dependent on
healthy estuarine scosyetems; long-term
sustainabillty requires habitat protection and
coordinated fishing bans, including cross-border
management with India,

Seasonal Climate-Logistics Pressure
Points

* February—March: Peak shamp fry colbaction;
initisfion of hatchery cydes for carps and tilapia,

« May=-August: Monsoon breeding seasom;
peak flopd rizk; hilea migration and fighing bans.

+ September—October: Peak hilsa landings and
22-day brood ban; complefion of shrimp harvest.

* November=January: Major harvest period for
carps and pangasius; peak demand for icing,
transport, and wholesale handling.



major canps, pangasiusftilapia, and hilsa.

5.4. Value Chain
Structure of Selected
Fishery Products

At a gystemic level, tha sector prioritizes speed
and turnewvar ovar presersation, particularty in
domestic fresh-fish markets. This structura
reduces immedate spoiace sk butl rasults in
cumulative quality deterioration, price volatility,
and valuwe erosion, espacially where cold chain
infegration s weak.

Bangiadesh's isheries value chains ans
commodily-specilic, intarrmediany-drivan, and
unavenly daveloped, reflacting differances in
production systems (aquaculiure vs, wild
caplure), markal orientation (export vs.
domestic), and ragulatory intensity. Whils all
products mowve through multiple infermeadianas,
the depth of formality, logistics sophistication,
and quality control varas sharmly across shrimp,

5.4.1 End-to-End Value Chain
Mapping for Fishery Products

Acroas commodities, the generalized fishenes
value chain follows this sequence:;

Generalized Fisheries Value Chain

Farla/Beparl [First Processor of
Aggregation) Whaolasalar OB LT
Local marka ‘adue addition and End of the supply
aggragation bulk distribufion chain

FarmerFisher Aratdar (Commission Ratailer or Exporter
Initial produc- AgentiAuction Hulb) Final distribution o
lion af source Caniralizéd auction COMEUIMErs

and dstrbution

However, each commodily follows a distinct end-to-end architecture depending on origin, handling
requirements, and market destination.

End-to-End Value Chain Architecture by Commodity

Ehrimp Major Carps Pangasius
{ Tilapia
Oirigin Hatchery § wild PL - Halchery Hatchery Wild capdure
Production Cogstal ghers Freshwater ponds Intznsive ponds Rivers and
(Khulna., Satkhira) nationwide {Mymenszingh, aesjuaries
Jaghore)
15t Aggregation Fana cosectors [ Fana collectors Farm-gate sales k| Landing ghats
local Arstdar Bepan {Chandgar,
Bhola)




Stago Shrimp Majar Carps Pangasius Hilza
! Thapia

Depot | Sortlng Shrirmp dopots Wholaesale markats | Direcl to whole- Boro Station

(Khulna, Satkhira) {e.g.. Kawran sale markels (Chandpur},
Bazar) Barishal markats

Processing HACCP plants {= Minimeal 5ok Limited fllating/- Minimal
100 lcansed; 77 fresh) freazing
El-zoproved)

Whalesals Dhaka/Chaliogram | Kawran Bazar, Kawran Bacar, H.awran Dazar,
(domeatc), Shawarighal regional marketa | Javabar|
proceasors {export) | (Dhaka) {Dhaka)

Retall | Export EU, USA, Japan, Domestic wel Domeatic wet Domestic wat
Middia Easl markats markets markets; limitad

expor to india

Sounoe: Synifasioed from Maier of @, (2023, Shabucdn (2091 Muzansbe & Khonodkar [2015); islam af al (7073); BA0

(2012, Palavm af ol (HO06)

Thiz mapping highlights the clear structural divide between export-oriented shimp chains and
domestic finfish and hilsa chaing, which remain largely ice-dependent and informal

Domestic vs. Export Chains: Key Differences

Faature
F"m'lg;l.'l_:il_u:r Tila F.|i.:|r il )

Doamestic Fish Chains {Carps,

Expart Chain |:ﬂ hrimp)

Primanry Rapid turncvar and freshness Cualily, safely, and complianoe
objective
Cold kca-based; Bmited mechancal Integrated fraazing and cold siorage
chaln refrigeration
Processing hinlmal ar absen HACCP-cerified processing mandatary
Intermediarias Muttiple { Fara—Bapar—fratdar) Fewer, processor-ied coordingtion
Cuality contral \isual inspecion only SPS testing, traceability. and sudits
. Markel risk . High price waoladiity | Exposure bo glabal demand and compliance .

Shrimp expors berefi from formalized
infragiructure and regulaiory cversight, but g4l
suffer from upstream inefficiencies such as
delayed icing and diseasa risk. Domestic chaing,
while more flexible, expenence higher
cumulative losses and weaker value retention
due to poor bogistics and market congestion

5.4.2 Seed Systems and
Upstream Vulnerabilities

cosls

Upstream input systems, parficularly seed and
postlarvae [PL) supply, represant a critical but
often underappreciated source of koss and risk in
Bangladesh’s fisheries valpe chains. These
vulnerabiliies are most proncunced in
aguacuiture-based commodities and have
dowmstream imiplications for productivity, dizease
prevalence, and procassing capacity utilization.

In the shrimp sector, upstream risks are
especislly acute, Post-larval (PL) moriality
during franspor and handling is eslimaied al



2B-30%, and can reach up to 50% In soma
casas, avan bafore slocking al the farm bevel.
Despita the sactor's reliance on hatchery sead,
enly three hatcheries currantly produce SPF
(Specific Pathogen Free) PL, leaving the
majority of farms exposed o diseass risks,
parlicularly White Spol Syndrome Virus (WSSY)
(Haque et al., 2020). The problem is
compaunded by smuggling and informal PL
moevamant, which waakeans biosecurty,
traceabiity, and regulatory oversight, and
contrbules 1o recurent diseass outbraaks that
undermine farm oulput and processor utllization.

For major carps and pangasiusftilapia,
producton is almaost antiraly
hafchery-dependent, with an estimated 59% of
sgad sourced from hatcheriss (A8 &1 al., 2023).
While this has enabled rapld aguaculiure
axpansion, il also creates systamic vulnarakbility
to broodstock quality, hatchery managemant
practicas, and climalé-induced disruplions to
breeding cycles (RVO, 2021). Any breakdown in
send quality or supphy can quickly cascade
through the value chain, affecling naticnal
production volumes and market stability (Hasan
& lslam, 2019).

In contrast, hilsa dees mol rely on hatchery
seed, as il remains a wikd-caplure fishery.
Howeser, its upstream vulnarablity bas in the
concentration of spawning grounds in the
Meghna—Padma dalta and heavy depandence
on natural recruitment, making the fishary highly
sensilive to habilat degradation, overfishing, and
hydrological changes [Hossain et al., 2014).

Owvarall, weaknesses in seed syslems and
upstream input managamant, paricularly for
shrimp and freshwater aguaculture species,
consiitute a structural bottleneck that limits
productivity, exacarbales disease risk, and
amplifies downsiream post-harvest and
aconomic losses.

5.4.3. Market Value and Pricing
Trend

The fisheries sechor exhibits pronounced
disparities in market value and price formation
across commodities, driven by differences in
market origniation, perichability, and logistics
cepacity. Shrimp dominates export value,
although the industry hes experencad a
significant decling, from a peak of approximately
USD 550 million fo arcund USD 300 million in
FY 2023-24 (EPB, 2024; BFFEA, 2023). The
Eurapean Unian remaing the primany
destination, absorbing 75-85% of tolal shrimp
exports. Despite its export origniation, the
shrimp value chain remains vulnerable o guality
degradation, compliance costs, and lower
productivity,

In domesitic fisherles, price formation is highly
fragmenied and opague, The widespread dadon
system (informal advance credit) binds fishers
and farmers to specific iraders, effectively
locking them into predetermined prices and
gharply limiting bargaining power and access 1o
competitive markets. As a result, farm-gate and
landing prices often fail 1o reflect prevalling
market conditicns.

Prices for domestic spedies, pariiculary major
Carps, pangasiug, tilapia, and hilza, are highly
volatile, shapad by daily landinge, seasonality,
weather conditions, and inefliclencias In kcing,
transport, and storage., Limited buffering capacity
through cold storage or live-holding faciliies
amplifies both price swings and quality loss,

Acroes all commodities, prices eacalate sharply
along the vabee chain due 1o perishability,
spoilage risk, icing and transport costs, multipie
intermediary marging, and quality-based price
diferentiaiion. These markups ane maost
pronounced in informal domestic chains, where
weak logistics and repeated handling increase
risk premiums,



Table 15: Indicative Price Structure Across the Fisheries Value Chain (EDTg)

Retall

Key Price Driver

Product Farm/Landing Whalesale
Hilsa B00-1,200 1,200-1 80D
Shrmp 500000 G00-1.400
Major carps 150-280 280-330
Pangasius 130-180 200-280
Tilapia 150-220 2202006

| 1,800-3.000+ |

Extreme seasonality, size, and
freshnass
1.000-1.500+ | Expert darand, quality grading,

and complianca

400-550 Frashness, staady domeste
demand

2B0-3E0 Bulk supply. owaersupply risk

320420 Live-fish premiim, urban

demand

indVcalivg mnges based on meent makal obsenvahons; ise prices can spike shrply dunng fosivals ang peak seasons,

Price wolalility ks rmost acute for hilsa, due lo
strong seasonallty and consenvaton-related
supply shocks, and for shrimp, due to expozune
to international market dynamics. These pattems
undarscore the absence of effective buffering
mechanisms, particulary cold siorage,
lhve-holding, and coordimated market relaaze,
which remain critical constralnls o stabillzing
prices and reducing value erosion in the
fisheres sector.

5.4.4. Actor Ecosystem in
Fisheries Value Chain

Across shrimp, hilsa, major carps, and
pangasiustilopla value chains, a broadly similar
sl of actors is invalved, bul their roles, power,
and influence differ substantially by
commodity and market orfentation. The
fisheries sector remaing heavily
Interrmadiary-driven, with limited formal
confraciing and weak fraceabllity outside
axpor-orented shrimp.

Core actors include:

» Seed suppliers and hatcheries for

aquacultune species; wild-capiure fishers for
hilsa

« Smallholder farmers and fishers, operaling
at small scale with limited bargaining power

» Aggregators [Faria, Beparl) who consclidate
volumes and provide liquidity, often inked to
Informal dadon credit

» Commizsion agents [Aratdar) who dominate
auclions, price discovery, and market access

= Transporters, largely using non-refrigeraled
vehickes and ioe-based preseration

« Progessors, significant mainky in shrimp export
chaims

* Regulators, led by the Department of
Fisherles (DoF ) and expori-locused SPS
authoriies

The dadon system plays a central role In
shaping aclor powear dynamics. It 15 sirongest in
hilsa and shrimp value chains, whare fishers
and farmars are heavlly dependent on advancs
financing from araldars, depol owners, or
traders, effectively locking them inta
predetermined sales channels and suppressing
farm- or landing-sile prices. In major carps and
pangasius/tilapia, dadon inkages are
moderate, particulary for smalholoers, while
larger commercial farms retain slightly greater
flaxibility In buver cholos,

Table 18 Indicative Price Structure Across the Fisheries Yalue Chain (BDTkg)

Actor Shrimp (Export- | Hilsa [WWild

Category Qriented) Capture)

Prodiicsrs Coastal ghar Smali-scale
farmars; depandent | riverinecoastal
on hatcheries and fishars

depats

Major Garps

Pangasius & Tilapia

(Domestic) {Darmestic)

Pond-based

Commaencial pond Barmers
smallhaldars {more intensive)
nationwida



Actor Shrimp (Export- | Hilsa (Wild Major Carps Pangasius & Tilapia
Category Orientad) Captura) (Domestic) {Domestic)
Seed [ Origin | High (hatchery PL Mot applicabla High (halchery High (hatchery sesd
Contral crtical) {wild stock) sead dominant) dorminant)
First Aggre- | Faria + depat Landing ghat Faria colleciors Bapari eften purchasa
gators cwinors (Skrong inbarmediaries diracily
ool }
| Commissien | Moderate influence Vary high High influsnca in High Influsenca in urban
Agents {eport price influsnce, whodesala wiolesale markeds
(Aratdar) increasingly driven | eapecislly during | makets
by processors) peak easnng
Processors Gominant actars Minirmal ol Mirimal roe Limited {sorme fledingr-
| (HACCE plants set fresezing)
quality standands
and exert pricing
POWET)
Transporters | Semi-conimoiied, Highly fragmeni- | Fragmanied, Fragmanted; lime-sansiiive
linked ko depotsipro-|  &d, conges- i -iased flive: fesh)
CESSE fion-prone
Regulatary Swrong (SPS, Wioak (fooused Wpak Wimak
Crvarsight HACCP, guport mainly on fishing
complianoe) bans)
Tracaabllity Partlad racaability Abrant Absen Abean
& Cuiality enfonced
Cantral
Producer Low-maderats Vary kw Low Low-modearate (for larger
Bargaining famms)
Powar
l |

Source; Synthestzed from Kabk of o, (2023]; lskam of al (2073} Al of af, (20021 FAD [2072); Istarm of al (2006 and K

findings

The shrimp value chain is processor- and

5.4.5, Economic Leakage and

compliance-driven, with export processors
exercising substaniial pricing power and setting
guality standards, even though upstraam
segments remain vulnerable to disease, delayed
icing, and rew material shortages. In contrast,
hilza and domestic finfish chains are
dominated by intermediaries, with aratdars
and aggregators exering disproporiicnate
influence ower prices and markel access, an
influence reinforced by dadon credit
refationships. The continued absence of formal
confracis, integrated cold chaing, and traceabilty
im domestic chaing remaine a central structural
constraint iz reducing post-harvest losses and
improving valwe distribution for major carps,
pangasius, filapia, and hilss.

Value Erosion

Across ishenes value chains, aconomic leakage
oeours through four Interfinked mechanismes:

~ Dadon (Informal Credit) System: Ties
producers to spacific buyers, suppresses
farm-gale prices, and restricls access to
compattive makets.

« High Post-Harvest Losses: Driven by delayed
Icing, inadequale ice-to-fish ratios, poor
packaging, repeated handling, and temperature
abuse, parilcularly acute for hitsa and shrimp.



* Fragmented and Non-Refrigerated
Transport: Reliance on open trucks, buses, and
boats increases spoilage nsk during
long-distance and avernighl ranspaort.

« Waszsk Traceability and Quality Assurance:
Outside shrimnp exports, the abaence of
traceability undermines food safety, prica
differeniiation, and export potential for finfish.

Cumulative post-harvest losses across fishares
are astimated at 20-25%, translating into
annual economic losses exceeding USD 150
million (FAD, 2024; Hossain et al,, 2024 ), with
hilsa and shrimp accounting for the highest
par-tan value erosion.

5.5.1. Post-Harvest Process of
Fishery Products

Post-harvest handling in Bangladesh's fisheries
sector remains largely traditional, ice-dependent,
and weakly standardized, with critical failures
concentrated at the first mile and during
midstream transport and market handling.
Thase weaknaszes ead to substantial physical
lozs, quality degradation, and value erasion
across shrmp, hilsa, major carps, and
pangasiusitiiapia value chains. Desplte
differences in market oremation and
infrastruecture, early-stage emperature comtrod
and protected handling remain the most decisive

5.5. Post-Harvest Loss
Analysis of Selected
Fishery Products

factors shaping post-harvest outcomes.,

Tabla 17: Post-Harvest Handling Components by Product

Product Harvast / sarting / Preservation Storage Transport &
Landing Grading & Cooling Markel Interface

Hilsa (wild | Landed at P rimariky lce use ofien hinimal Rapld movement to

capiure) river'coasial sipe-based consirained; cpdd urbam markobs;
ghais; high grading first-mile fadlura siorage ambient exposure
congestion ncludes lack of banyondd durineg transport and
during peak onboarnd ice shior apction delays
landings halding elgvates losses

- Shrimp Pond hanwest; Grrading af lea-based chilling; | Procassor Mixed ransport: ica

quality decines | depaols and firsl-mia delays cold storage | and limited reefars;
rapidly if Processag {2030 hours) and freazing | downsiream cakd
harvesi-o-de- plants meported as a ara the main | storage reduces
pobipdant is major oss driver | buffering wholesats loss
delayad machanisms

Major Pond hanvest; Minimal grading lca is the primary | VWery mited, |  Auchion delays and

CArps repeated preseryation moatly short | ambient-tamperature
handiing method; no haolding transport common
through shruchured
inlermediariea fired-rmile codd

chain

Pangasius | Pond harvesl; Minirmal; tikapéa lce-dapendent; Wary High axpasuna ka

& Tilapia bulk volumas afien sorted by firsl-mile absance | limited; aucthan delays and
(pangasius) Hizg of cold chainis a | shorl ambiant transpart;
and time-sensi- high-risk paint holding only | redail losses oo
tive trada undar waak Bmpara-
(lilapia) ture controd

SR Fniesized froor Alaor el al [(2012] B0 (2072 sk at al (2073} Eiem & al {2006, and K inaings



Product-Specific Handling Stress Points

While prezervation weaknesses are systemic,
each product faces distinct post-harvest
stress points that intensify losses and value
Brosion;

« Hilsa (llish}). Hilsa is subject to the most
sovaere first-mile stress. Fighing irips often [ast
B8-12 days, during which icing is freguantly
inadequate or delayed, Quality deteroration
begins at sea and Is compounded by repeatad
re-lcing, congestion at landing ghats, and
prolonged auctions. Given hilsa's cily flesh and
premium value, evan short lemperaiure abuse
regults in disproporiionately high sconomic
losses (Hagque et al., 2024; Mandal et al,, 2024).

» Tilapia: Tilapia increasingly benefits from
live-fish marketing, which can command a
20=30% price premium in urban markets.
Howeser, Ihve transpor is lechnically wealk,
relylng on informal oxygenation and
overcrowded containers. Mortality and stress
during transport frequently offset the price
premium, making filapia highly sensitive to
handing quality and tranzit time.

4K

= Shrimp: Although shrimp benefiis from
refatively advanced downstream processing and
cold storage, upstream guality damage is ofien
irevarsible. Delays of 2030 hours batween
pond harvest and processing allow enzymatic
degradalion and bacterial growth that cannot be
corrected through freezing or grading. As a
resull, even modem HACCP-compliant plants
cannat fully recover value lost at the first mibe
{Kabir ot al,, 2023),

5.5.2 Reasons for Post-Harvest
Loss of Fishery Products

Post-harvest losses are not limited to visible
spollage. While physical 103583 remain
significant, a larger share of economlc damage
occurs throwgh quality degradation and value
arosion, particularly in premiurm and highly
perishable products. Undargtanding losses,
therefore, requires distinguishing between
physical loss and value loss, and then tracing
how both accumulate across stages of the value
chain.

Physical Loss vs. Value Loss

Past-harvast loss in feharkes manifests in two
distinct but interrelabed forms:



* Physical loss, measured as discarded or
unmarketable biomass (kg per MT), and

= Yalue loss, measured as quality downgrade
(kg per MT scid at discountad prices).

Across most fishery products, value loss
significantly exceeds visible physical spodage.
¥While a porticn of fish is physically kost through
maortality, spoilage, or breakage, 8 much larger
ghare suffers quality deterioration due to
temperature abuse, delayed icing, and repeated
handiing. This downgradad fish often remains
saleable bul at sharply reduced pricas, resulting
in disproportionate economic 105,

For examgple:

* Hilsa experiances relatively modest physical
loss at landing, but extensive quality downgrade
due to long fishing Irips, repeated re-icng, and
auction dedays, franslating into the highast
per-MT economic lass in the sector (Hague at
al., 2024; Mandal et al., 2024).

* Shrimp may reach processors with limited
visible spailage, yei upstream enzymalic and
bacterial degradation caused by delayed icing
reducas export grade, yields, and processor
marging, losses that are nol reversible through
fraazing.

« Carps, pangasius, and tilapia ofien retain
physical integrity but suffer loss of freshness,
texdure, and sppaarance, leading o price
discounts rather than oultright rejection

This distinction underscores that post-harvest
loss is primarnily an economic and logistics
problem, not merely 8 waste management isswe,

Stage-wise Loss Drivers

Post-harvest losses accumulate across the
chain, with distingt loss drivers al each stage,
¥hile all stages coniribute. ksses are most
acuta at the firet mile and aggregationfauction

points.
i. Harvest and Landing Losses

« Shrimp: Significant losses occur even before

grow-out, with PL mortality of 28—-30°%,
reducing effective production and increasing
dowmstream cost pressure (Kabir et al., 2023)

* Hilsa: Measurable physical loss of 5.29%
occurs at landing, before the fish enters
wholesale distribulion, reflecting stress during
long fishing frips and inadequate onboard icing
(Hague =t al., 2024; Mandal et al., 2024).

ii. First-Mile Losses (Largest Systemic
Bottieneck)

* Hilsa: Lack of ice on bosls and dedayed icing
immediately after catch leads to rapid spoilage in
tha most critical freshness window.

* Major carps and pangasius/tilapia: Absance
of a structured firgl-mile cold chain makes
farm-to-depot movement a consistently high-risk
siage.

= Shrimp: Loss risk is amplified by 20-30-hour
delays batween pend harvest and arrival at
depots or processing plants (Kabir et al., 2023).

iii. Depot, Aggregation, and Auction Losses

» Rapeated handling and congestion at
aggregation poinis increass physical damage
and femperature abuse,

* At Kawran Bazar, fish amvals peak at night,
with auction delaya of 2—4 howure, during which
fish ara often held on open floors at ambiant
temperatures (Acharjee et al., 2025, Ray et al,,
2018},

* These delays alone contribute fo 5-12%
quality lose, particularly for hilza and freahwater
finfish.

iv. Midstream Transport Losses

* Domestic finfish chains rely largely on ambient
transpart (225-35°C) with partial ice cooling.

* lced transport typically maintains temperaturas
around 4-10°C, but inconsistant ice-to-fish ratios
undermine effectivenass (Achariee et al., 2025;
Ray =t al,, 2015).



» Shrimp performs better whers processor-linked
reefers are used, though such transpod is
limited to export-orznied flows.

v. Wholesale and Retall Losses

» Whaolesale markets lack cold rooms and
hygienic holding platforms, leading 1o extended
exposure and accelerated qusality decline.

* Ralail losses ame driven by weak holding
conditions, delayed sales, and freeze—thaw
cyches for finfish.

= Shrimip shows comparatively bower whiolesale
loes where processor cold storage is available.

Posi-harvest losses in fisharies are cumulative
and front-leaded, with the first mile and
aggregation stages accounting for the largest
share of both physical and value loss. While
downatream cold storage can reduce visibla
spoilage, it cannct recover value lost upstream.
Effective loss reduction, therefore, depends on
early-stage interventions, immediate icing,
protected handling, reduced auclion delays, and
temperature-conirolied transport, rather than
dowmztream fixes alone.

5.6. Current
Infrastructure, Logistics,
and Capacity

Poat-harsesat infrastruciure in the fisharies seclor
remains highly uneven, fragmented, and
commodity-biased, with meaningful
invesiments conceniraied altmost exclusively in
the export-orienied shrimp value chain In
contrast, domesiic finfish and hitsa chains
depend largely on ice, rapid turnover, and
informal fogistics, leaving litile capacity o absorb
quality shocks, seasonal surges, or franspor
daelays. This misalignment hetween infrastructure
availability and loss holspols is a cenlral driver
of post-harvest losses and value erosion.

Cold Chain Gaps

Cold chain penefration in fisheries remains
extrerme|y limited outside shrimp exports.

« Lass than 5% of domestic finfish volumes
(major carps, pangasius, filapia, hilsa) mowe
through any form of mechanical cold chain (DoF,
2024). Preservation relies almost enlirely on ice,
with no tempearature buffering beyond short
holding penods.

* lce plants are widespread and form the
backbone of preservation, but their distribulion is
uneven, and availability in remole rural, nivering,
and coastal landing areas is often constrained
during pesk seasons

= This guality of ice preservation inputs is one
of the major imdatons, 26%-48% of tha ice
blocks in some parls were reported o be in
untampered stales or partially frozen, and also
18%-32% of the ice blocks were reporded {o be
contamineted with debria or iron, which are
direct stimulators of the spoilage process.

* Funclional pre-cooling, cold storage, or chilling
faciliies at first-midle nodes. such as landing
centers, farms, and ghats, are wirfually absent
for domeatic fish and hilza.

+ Cold storage and freezing infrastruciure are
concentrated almost enfirsly within
export-orientad shrimp processing plants,
leaving domestic chains structurally exposed 1o
epoilage and quality degradation.

The absence of an integrated domestic cold
chain reprasenis a major invesimant gap and
opportunity, estimated at approximately USD
440 million, particularly for first-mile cocling,
whodssale market cold rooms, and insulatad
tranaport systems (Mordor Intelfigence, 2025).

Transport Infrastructure and Logistics

Transport logistics are dominated by
road-basad, non-refrigarated movement, with
limited modad divarsification or termperaturs
control.



Tabla 18: Indicative Modal Split for Fish Transport

Mode of Trans port Shrimp
Roed - non-refrigenated ~B0%
Road = Insutated ~10%
| Road - refrigeratad (reefer) . 5%
ii River/boat - ~16%
. Live transpor =1 0%

Major Carpe Pangagiuva/Tilapia Hilga
~B0% ~85% ~T0%
<5% =5% <5%
=1% =1% =1%,
=10% =~B% ~20%
=25% =10% A

Source: Synthesized from Dals Bridge Marke! Research (2025); Maguo of af. (2024); Tran of af, {3023); Hasan & Math

{2020): Ry of al. (2015)
Ky constralnts inciude:

* Predominant use of amblent or partially lced
transport, with inconsistant ice-lo-fish ratios and
lirmited insulation,

+ Refrigerated and Insulated vehicles are rare
oulslde axport shrimp corridors.

v Live fish transport systems (aerated tanks,
exygen contrel) remaln informal and techaically
weak, increasing morality risk despite price
premiums.

» Major coridors, such as Barishal-Dhaka,
Chandpur—Dhaka, and Khulna—Dhaka, suffer
chronie congestion, ferry delays, and poor
last-mile connedivily, extending fransit times and
acceberating spoilage.

Transport ineflicencles dsproportionately affect
hilsa and domestic finfish, whara aven short

delays translate into rapid quality loss and price
discounts.

Processing and Export Infrastructure

Urilike compating counlrias. Bangladash lacks a
devaloped byproduct ulilization acosysiam,
which reduces overall value recoveny and
undenmines exporl compeliiveness, The
Bangiadeszh Tilapla Foundallon has highlighted
structural weaknesses in the processing
segment of the ishares economy. Tilapia
processors obtan only aboul a 45% fillet yiald,
leaving approximately 568% as byproducts (skin,
frame, and vizcera).

Processing capacily In fisheries is highly

skewed toward shrimp, reflecting export
market reguiremants.

» Shrimp processing plants are aquippead with
grading lines, blas! freazing, IOF systems, cold
storage, and export certfication fadlities.

+ However, daspite large installed capacity,
utilizathon remains low (around 10-20%), driven
by raw matedal shorages, disaase outbreaks,
and irreversible upsiraam quality losses [(Roy,
2025; Light Casthe Partners, 2022).

* Procassing for domestic fizh remains mindmal:
a) Major carps and hilsa are sold almost
entiraly as fresh, whole fish.

b) Pangasius and tilapia have limited filletng or
freezing capacity.

) By-product utilization (low-grade fish, offal,

trimmings) ks poorly devaloped.

Export logistics remain vulnarable at ports and
airports, where temperalura-contralled handling,
rapid clearance, and cold storage capacly arg
often insulficient, posing risks for high-value
seafood shipments,

Wholesale Market Congestion and
Market Infrastructure

Wholesala and retall markels are crilical nodes
of loss and valus arosion.

+ Large urban wholesale markats, such as
Kawran Bazar in Dhaka, handle 150200 MT of
fish per day, with simiar pressures in other
regional hubs.



* Fish typically armive at might, and auciions are
conducted on open ficors, often with 2-d4-hour
delays before clearance.

* During these delays, fish are exposad (o
ambient temparatures, undermining icing
effectiveness and accalerating quality
degradation,

Kay infrastructure gape includa:

v Absence of cold rooms, pre-codling zonas, or
insulated holding areas

* Poor drainage, sanitation, and wasie
managament

* Lack of covered unloading, sorting, and auction
platforms

The hilza trade is padicularly vulnerable in
thesa markets due to & high value, cily flash,
and rapid spoilage undar ambsant conditions.
Congestion-driven delays during peak seasons
amplify both physical and valus losses.

Current infrastruciure and logistics imvestments
are mizaligned with where loezes occur. Whila
shrimg exports benafit from relatively advancad
dawmstream facilities, tha first mile, domastic
cold chain, ransport systems, and wholesals
markets remain severely underdeveloped, This
structural imbalance resudts in high cumulative
lozzea, especially for hilea and domestic finfish,
where improvements in early-stage cooling,
transpont insuiation, and markeai-level coid
buffering would yield the greatest relums,

5.7. International Value
Chain Integration and
Export Performance
5.7.1. Export Composition,

Volumes, and Destination
Markets

Bangladesh's fisheries exports conslilute a
crificel source of foreign exchange eamings and

represent one of the country's most mature
agro-export seciors, In fiscal year 2024-25,
frozen fish and shrimp exports reached $3B88.7
million, marking & 18.33% increasa from
5325.73 million the pravious year, revarsing two
consecutive years of decline (Export Promotion
Bureau, 2025). This recovery was driven by
improved quality control, enhanced
compliance with sanitary standards, and
strong demand from India and China.

Frozen shrimp dominales fisheries expors,
accounting for $296.29 million (78% of total
fisheries export value) from 23,238 tonnes,
representing a 19.32% value incresss and
21.5% volumea increasa comparad to
FY2023-24, though average exporl prices
dipped slightly from 31258 to 312.75 per
kilegram due to competitive pressure from
Vistnam and India (Bangladesh Frozen Food
Exporters Association, 2025). Black Tiger shrimp
{Penaaus monodon) traditionally dominatad
axports, but Vannamel shrimp (Litopenasus
vannamaeil, introduced commancially in 2022, is
rapidly gaining market share due to significandy
higher yields—a,000-10,000 kg per heclars
compared to 1,000 kg per hectare for Bagda
{Black Tiger) farming.

Frozen fish exporis complemented shrimp,
generating $92.41 million from 7,951 tonnes, a
19.38% value increase despite 8 10.7% volume
decling, as average prices jumped from $8.69 to
511.82 per kilogram, suggesting a strategic ehift
toward higher-value species or premium market
positioning {Export Promotion Bureau, 2025).
Bangladesh’s national fish, Hilsa, comprises a
significant portion of frozen fish expaoris,
particulary to India, where approximatety 71.4%
of Bangladesh's chilled finfieh exports ars
destined, with Hilsa being the only refrigerated
finfish species permitted for export to India undear
bilateral agreements,

China emerged as the largest shrimp
importer, purchasing 356.60 million worth in
FY2024-25, followed by the Netherlands ($47.38
million), United Kingdom ($44.96 million),
Belgium (540.1 miflion), Germany (3206
million), United States (320.8 million), France



($18.5 millian}, Japan ($11.3 million}, and
Portugal ($8 million). European markets
callectively aceount for moare than half of
Bangladesh's frozen shrimp earnings,
refleciing sirong demand for sustainable saafood
cerified to EU standards. For frozen fish, India
led imports with 362,54 million, followed by
China ($58.03 million) and the UK ($52.87
million ), with Bangladesh exporting 1o 51
countrias in total,

Bangladesh's global market share in frozen
shrimp exports remains modest, approximately
1.4% of the $21.3 billion global trade in
frozen shrimp and prawns as of 2023
[Observatory of Economic Complexity, 2023},
indicating substantial room for growdh,
constrained primarily by production capacity,
quality compliance, and logistics infrastructure
rather than market access Iimitetions.

A notable development has bean the first
on-board block frozan Ocean Tiger shoimp
shipmant to Europe in Octobar 2025, with
Rancon Sea Fishing Lid exporing 8.5 tonnes
(valued at $167,000) to Belgium, demonstrating
Bangladesh's emerging capacity for deep-sea
fishing and at-saa procassing, which
commands premium pricing due bo superior
freshness retention compared to land-based
processing.

5.7.2. International Logistics
Infrastructure and Service
Actors

Frozen sesfood exporie oparate threugh a
specialized logistics chain reguiring unbroken
cold storage from processing plants to
destinalion poris. The primary export rouls is via
Chattogram Port, which handles over 80% of
Bangladaesh's containerized seafood exports,
Mangla Port provides secondary capacity,
primarily for southwestern coastal region
processoes in Khulna, Bagerhat, and Satkhira
districts.

Major international shipping lines operating
reafar container garvices from Bangladesh
include Masrsk Line, MSC (Mediterranean

Shipping Company), CMA CGM, Hapag-Lloyd,

and Evergreen Marine, offering both 20-foot and
4-foot high-cube reefer containars with precise
temperature control {-18°C to -25"C for frozen
producis). Transit times o major markets ana:
Europa {Rotterdam, Antwerp, Felixstowe) 18-25
days, Middla East (Jeddah, Dubai, Dammam})
10-14 days, North America (East Coast poris)
28-35 days, and East Asia (Shanghai, Hong
Kong) 12-18 days. Reefer contaner cosls range
from %3,500-5, 500 per 40-foot container,
depending on desiination, season, and global
freight market conditsans.

Air cargo, while reprasenting less than 5% of
export volumes, senves premium fresh fish and
high-value live crabflobeter shipmeants. Emirates
SkyCargo, Qatar Airways Cargo, Singapore
Airlines Cango, and Cathay Pacific Cargo
provide cold chain-cerfified services from Hazrat
shahjalal International Alrport. with rates ranging
from $4.50 to $7.00 per kg depending on
destination and product typa.

Within Bangladesh, the processing sector
compnisas approximataly 200 member
companigs of the Bangladesh Frozen Foods
Exporters Association (BFFEA), though only
about 25% (roughly 50 companies) ars currently
operational, with T5% having suspended
activities due to raw material shoriages, high
operational cosls, and financial constraints.
Leading processors include Aman 3ea Foods,
MIS Sonargoan Infemational (which has
achieved Good Agricultural Practices
certification), MU Sea Food Limited, and Rancon
Sea Fishing Ltd. These companies oparate
EU-approved, HACCP-cariified processing
plants with combined daily processing capacity
estimated af 150-200 lonnes,

5.7.3. Sanitary and
Phytosanitary Compliance
Architecture

The Department of Fisharies (DoF ), Ministry of
Fisheries and Livestock, serves as the
competant authority for aguaculture and
fisheries product certification, The Fish
Inepection and Quality Contral (FIQC) section
within DoF conducts esiablishment approvals,
monitors HACGP implementation, and issues



health cerificates required for export,
Bangladesh currenily maintains approximately
a0 EU-approved establishments (processing
plants, freezers, cold storages), each subject to
annual inspections and periodic EL audits,

Laboratory tesling is conducted through the Fish
Inspection and Quality Conirol Laboratory in
Khulna (the primary seafood testing facility) and
BFSA-accredited laboratones in Dhaka and
Chatiogram. Testing protocols cover:
microbkological analysis {Total Viable Count, E.
coli, Salmonella, Vibrio), chemical contammanis
(heavy metals including mercury, lead,
cadmiwm}, antibiofic residues [nitrofurans,
chicramphenicol, tetrecyclinea), and histamine
levels for scomberoid fish specias. Full testing
panels cost BDT 15,000-30,000 per sample
with 5—10-day turnaround times.

Seafood exporis face stringent intemational
standards, particularty for EU, US, and
Japanese markats, requiring mulkti-layerad
certification and traceability systems.
Treceability requirernents, particulady stingent
for EU markets under EU Regulation 178/2002
and specific fishenes regulations, mandaie
farm-to-axport documentation treils. This

includes; hatchery certification (source of
post-larvae). farm registration details, feed
compasition records, water qualdy mandtaring
logs, harvest recards, processing batch
numbers, and storage temparature Iogs.
Chinase importers increasingly require samilar
traceability, while GCC markets emphasize halal
certification from recognized kslamic certification
bodies.

Certification bodies providing third-party
audits include Bureau Veritas, SGS, TUV 50D,
and Intertek, which conduct HACCF, BAP (Best
Aquaculivre Practices), and organic cerlification
audits for processors targeting premium
markets. Cadification costs range from
$5,000-15,000 annualty, depending on facility
gize and cerification Scopa.

The Bangladesh Marine Fisheries
Asgociation represents industrial fishing
veasals and advocates for govammant suppodt,
including the B% expart incantive (sal to reduce
10 5% in January 2026 and fully withdrawn by
November 2028 following LDC graduation),
highlighting industry concems about
post-graduation compeditivenass.




5.7.4. Import Dynamics and
ITrade Balance

While Bangladesh iz a net exporter of shrimp, it
imports substantial quantities of fish to meet
domesiic damand for speciic species and price
points, In 2024, the Depariment of Fisheres
authorized the import of over 16,000 tonnes of
frozen and dried fish in the first two months
alone, with approximately 100,000 tonnes
permitted annually [Department of Fisheries,
2024). Imports sarve sevaral purposas: fulfilling
demand from foreign nationals residing In
Bangladesh, mesting market demand for
low-priced species unavailable domeastcally, and
providing raw material for certain value-added
processing.

Major import sources include Myanmar
(dried fish, low-value marine species), India
[varlous freshwater and marine fish}, China
(tilapia, pangasius), and Thalland (processed
seafood products). The value of fizh imports
reached approximately $50-60 milllon annualky,
craating a poslive trade balance exceeding
320 million in fisheres products.

Border frade with Myanmar through Maungdaw
and Sitbwe-Teknaf crossings facilitates the
axchange of freshwater fish (Rohingya'Rohu
baing a major Myanmar expor 1o Bangladesh)
and marne products, with mardine products,
ginger, and onkons constibuting the primary
Myanmar exports. In 2025, 180 tonnes of onions
worth 79,950 were exported from Myanmar to
Bangladiash In Seplamber, rising to 1,175 tonnes
wiarth 3698 600 in Ociober, demonstrating the
volatility and opportunistic nature of border
agricultural trade.

a.7.9. Investment Projects and
Davelopment Initiatives

Several international projecis larget the fishenes
sector enhancement, focusing on sustainablbe
aquaculiure practices, value chaln upgrading,
and markel access improvemaent. The World
Bank, through IFC Infraventure (an
Infrastruciure-focused indtatlve within 1IFC),
invested in Cold Chain Bangladesh Limited's

integrated cold slorage network, directly
benefiting frozen fish and seafood storage and
transport alongside other perishable sgricuttural
commoditias.

The United States Agency for International
Development (USAID) and USDA have
supported Bancladesh's fisheries secior through
the Feed the Future Bangladesh Integrated Pest
Managemant Activity, which partnars with privata
sector exporiers to implement Good Agricuttural
Practices [GAP) in aquacultuna. This includas
technical assistance on disease managemeant
(partculary Early Morality Syndrome affecting
ghrimp). water guality managemeni, feed
oiptimization, and fraceability system
implemaniation. Virginia Tech's IPM Innovation
Lab, in collaboration with Bangladeshi exporters,
including M/S Sonargean International, has
facilitated GAP cerlification, a critical prerequisite
for accessing reguiated infernational markets.

The Bangladesh Fisheries Research Institute
(BFRI), with support from governmeant
allocations and international research
parinerships, has led irals on Vannamei shrimp
cultivation since 2021, with commercial
authorization granted to 12 companias in 2022,
BFRI research stations in Paikgacha (Khulna)
conduct hatchary developmani research,
broodsiock improvement programs, and disesse
surveillance, with technical cooperation from
Thaitand's Depariment of Fisheries and the
Metwork of Aquaculiure Centrea in Asia-Facific
(NACAL

The European Union, through its EuropeAid
programs, has provided technical assistance on
compliance with EU seafood import regulations,
eupporting laboratony accreditation, procassor
training, and documentation sysiems. While
specific current project values are not publicly
disclosed, historical EU support o Bangladesh's
fisheries sector has exceeded €15 million over
the past decade. The Asian Development
Bank's broader bogistice developmani programe
indirectly benefit fisheries exports through
improved port infrestructure, cusioms
automation (reducing clearance times for
temperature-sensilive shipments), and cold



5.8. Strategic Analysis &
Way Forward - Fisheries
Sub-Sector

5.8.1. Cumulative Loss and
Economic impact

Posi-harvest losses in Bangladesh's fisherias
secior indeed represent a syslemic economic
drain, driven by both physical losses (discarded
blomass) and, more importantly, value arosian
through quality degradation and price
discounting. Across shrimp, hilsa, major carps,
and pangasiusitiapia, cumulative losses are
estimated at 20-25% of total production,
transkating into annual economic losses
exceeding USD 150 million. High-valus
species, hilsa and shrimp, account for a
disproportionate share of economic loss due to

Strenaths

* Bangladash is the world's 5th-langest agua-
culiure producer and Jrd-largest inland fish
producer, with strong production growth driven
by pond-based aquaculture.

+ Fisharies support =20 millian livelihoods and
supply the countny's pnmary souwrce of animal
probedn.

= Shrmp exports banefit from an establishad
basa of HACCP-compliant, EU-approved
processing plants.

* Bangladesh accounts for 75-35% of global
hilsa supply, providing & strang comparative
advantagse.

thair premium prices and sansitivity to
termperature abuse, Estimated lotal loss per
metric ton rangaes from ‘USD 330-500 for hilsa
and USD 330480 for shrimp, compared with
USD 120=240 per MT for culiured freshwalar
firfish (Haque et al, 2024; Mandal &t al, 2024).

Crucially, most losses originate before products
reach processons of wholasala markats,
indicating that downstream investments alona
cannot recover value almady lost at the first
mila. Halving first-mile and midsiream losses
could sagnificantly increase affective fish
availabdity and farmer income without expanding
production or fishing effort, while sasing
praasure on natural stocks.

5.8.2. SWOT Analysis

A consolidated SWOT parspective for the fishery
sacior is summarized below:

Weaknesses

= High post-harvest lossas (20-25%), concean-
tratad at the firsl mide and during market
handling.

= Savera cold chain gaps for domestic finfish
[=5% penetration).

* Heavy dependence on informal inlermediar-
ies and the dadon credif system, suppressing
producer prices.

* Disaase vulnerability (WSSY, EUS) and weak
sead quality confral.

* Fragmenied, non-refrigerated transport and
congesied wholesale markets.

QOpportunities

« High-redum investments in first-mibe cing,
insulated transport, and live fish sysiems.

« USD 440 million cold chain investment
potential for domestic fish,

+ Shrimp sectar recovery through seed system
reform and SPF halchery expansion,

- Beope for value-added processing, by-prod-
uct utization, and digital raceability.

= Ragional export opportunites in South and
Southeast Asia

Threats

= Increasing climate risks (cycones, floading,
salinity intrusion).

* Parsistent diseasa outbreaks in shrimp and
freshwater aquacuiture.

= Dwverfishing and habital dagradation are
afiecting hilsa stocks.

= Stricter SPS enforcement and loss of LDC
trade preferences post-2026,

* Rising feed and input costs,



5.8.3. Investment and Policy
Implications

Transforming fishenes into a more efficient,
resilient, and value-retentive secior requires
priogliizing Interventions by economic returm, not
just lozs percentages. Evidence indicates that
early-stage, low-cost interventions yield the
highest retums by preventing imeversible quality
damage.

Strategic Priorities

Prigrty actions are oullined below and
summarized in the 1able.

* Modemnize Cold Chain Infrastructure
{Foundational Priority): Investmenis shauld
focus on strategically placed, fit-for-purpose cold
chaln components rather than capltal-intensive
end-to-end refrigeration. Pricrity actions include;

- Expanding ice plants at landing sites and
farming clusters, particulary in hisa and
domestic finfish zones

- Premoding insulated conlainers and boxes for
first-mile and midstream handiling

- Establishing cold rooms and insulated holding
zones at wholesale markets to buffer auction

delays

Fer high-value products, this represents a
gradual shift from purely Ice-based systems
toward mechanized chilling, targeted where
economic relurns are highest.

* Disease Management and Quality Seed
Systems [High Upstream ROI): Upsiream
biclogical risks remain a binding constraint,
especialy in shrimp and freshwaler aquaculture,

- Expand Specific Pathogen Free (SPF) shrimp
hatchery capacity and strengthen reguiation of
infermal PL movament

- improve seed transport and cerfification
systems io reduce mortality and disease
fransmission

- Support breeding programs for climate-resilient
filapia straing and improved carp vanetlies,
aligned with riging temperature and salinity risks
These measures directly reduce pre-produciion

and earty-stage losses while stabilizing
processor utilization and axport supply,

+ Market System Reform and Digitalization:
Structural market inefficiencies amplify
pos-harvest [ossas and suppress producer

prices.

- Infraduce digital iraceability and markal
information systams to improve transparancy
and food safety ovarsight

- Davalop formal credit and working caplial
machanisms for fishers and farmers to reduce
dependence on the exploitative dadon system
- Encourage platform-based aggraegation and
transparant auctions to rebalance bargaining

power

Market raform is assential to convert physical
loss reduction into sustained income gains.

+ Bustainable Fishary Management and
Resource Protection: Long-term logistics
afficiency dapands on acological sustainability.

- Strengthen enforcament of hilsa fishing bans
and seasonal closuras

- Expand and better manage sanctuary araas,
building on proven models such as
communily-based co-managamant inRialives

- Improve cross-border coordination for migratory
species

Effactive mansgement eafeguards stock health
while reducing volatility and congestion-driven
lossas,

* Enhance Export Competitiveness and
Diversification: Export resilience must ba
streangthaned in anticipation of post-LODC
graduation (2026).

- Support technology adoplion, such as
Vannamei shrimp farming, with strict biosecurity
safeguards

- Strengthen SPS laborstory capacity,
traceability, and cold handling at ports and
airports

- Diversify export markeis bayond the EU to
reduce regulatory and demand concentration
risk



« Mechanical Wet Market: To improve efficiancy
and hygiene in traditional wet markets, the
infreduchon of mechanical fish descaling and
cufting machines is recommended, particularhy
during peak mding hours. Al presant, heavy
refance on manual proceseing crealtes
significant backlogs, leading to long quaueas and
prolonged axposure of frash fish to ambient
temparaturas, which accalaratas spailage.

Thae use of sami-automated, sieinless steal

descalers and spacialized cutting tools can
substantizily reduce procassing time per unit,
This farm of mechanizabion halps prasene
fréshness and organoleptic guality, enhancas
food safety by minimizing manual handling, and
improves ovarall clanliness and hygiana within
tha markelplace.

Thase measures protact export eaamings whiks
reducing exposura to complisnce shocks.

Tabla 19: Bummary of Priority Inlerventions and Dalivery Framework

drainspe

Priority Area Key Actions Primary Delivery
Responsibility Madel
1. First-Mile Loss Dnboard king; farmtanding DoF, BFDC, Privabe DoF, BFDC, Private
Reduction (Highest ROJ) | ice access; insulaled contain- supplers suppllers
ers; handling iraining
2, Insulated Transport nsulated vanshoxes on kay MaFL, MoT, Privata Markel-lad wilh
Systems comidors; leasing incentives logistics palicy incantives
3, Live Fish Transport fraled lanks: ranspor O, Privade iraders Privabi sechir=driv-
Bystemns standards. operalor Iraining &n
4, Shrimp Seed Sysbem Expand SFF halcheries, Do, BFEI, Private Public regutation +
Refarm requiate FL movermen; halchares private investment
ceriification
E. Whalesals Markat Codd roome, covered City Corposationg, Publle Irvastrment +
Maodernization suctions, santtation, and LGED CONCEasnng

| €. Export & 3PS Readi-

Lab capacity; traceabdity; cald

DoF, Plant Quaran-

Public imastmenl +

ness handling at portsiairparts ting, CAAB privale operations
Expected Outcomes reduced wolatility
* Improved food availability withowt Increazing
* 25-50% reduction in post-harves! losses for fishing pressure
pricrity fisheries products * Stronger export reslllence under siricter SFS

* Higher producer price realizafion and

and post-LDC trade condifions.
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System Mapping — Livestock
Sub-Sector



6.1. Sector Overview and
Relevance of Selected
Livestock Products

Bangladesh's livestock seclor is a vital pillar of
routritsan, livelinoods, ard the agricullural
economy, contributing an estimaled 14-16% of
agricultural GDP and supporting the incomes of
millions of smallholder households, particularly
wormen and land-poor farmers. Milk, meat,
poultry, and eggs constiubte the primany
sources of animal protein in (he national diet,
with damand rizsing steadily dus to population
growth, urbanization, and changing consumption
paftems. In recent yvears, Bangladesh has
achieved self-sufficiancy in meat production and
reo'w maintains a surplus in cattle, signaling
strong production-side performance.

Despite these galns, the sector remalns highly
fragmeanted and informal. An estimated T0—590%
of ivesiock Iransactions sccour through informal
channels, and traditional wet markeds account
for over 95% of retail sales, typically with limited
hygiana, quality control, or tlemparalurs
management (DLS, 2024, UNIDD, 2019). As a
result, quality assurance is weak, price signals
are opaque, and producers capture only a small
share of final consumer valua.

Agrodogistics constraints, rather than production
shortfalls, are now the dominant botlleneck.
Livesiock products are inharently perishable,
and quality deferioration bagns immediataly
after milk collection, animal slaughter, or agg
lanyireg. Yel cold chain mfrastruedure cumently
san/es only about 105 of parishabla dairy and
lass than ™% of meat products, leaving most
flows exposed 1o heat stress, delayed handling,
and contamination risks (Warld Bank, 2025;
OLS, 2024}, Live-animal transport siress,
informal slaughter sysiems, and congesied
whilesale markets furher exacarbata
posi-harvest osses and value arosion, even
whan physical spoilage is not mmediately
visibla:.

Expart performance illustrates this disconnect
between production potential and logistics

readiness. Daspite cattle surplus and growing
commercial poullry and dairy sagments,
livestock exports remain negligible dus to the
absenca of comprehensive WOAH disease-free
cartification, challangess in obiaining
inarnalionally recognized hakal cerification, and
inadaquata cold chain and processing
infrastructure to meat importing-country
standards {DLS. 2024). Thasa gaps limit access
to high-valua regional and Middle Eastam
markets, constraining the sector's ability to
transition from voluma-drivan growih 1o value-led
AXPANSION.

This study focuses on five livestock
commaoditias that togathar capture the diversity
of production systems, parshability profiles, and
agro-lagistics challenges in Bangladash:

* Milk and Dairy Products: Tha most
Iogistics-intansive livestock commuodity dus ta
daily praducton cyclas, rapid spoilage, and high
sansitivity to temperature abuse; losses am
concanirated at the first mile n the absenca of
chilling.

» Beef (Cattla): Predominantly supplied thraugh
live-animal markets and informal slaughfer,
resulting in transport stress, weight loss, food
safaly rfisks, and waak tracaabiity.

* Goat and Sheep (Mutton): Widely produced

by smallholdars across dispersed geographies,
crealing aggregation inefficiencies and
live-transpost losses.

* Poultry Meat: The fastest-growing Iivastock
segment, characterized by high disaase
sansitivity, densa productan custers, and
rediance on live-bird markats.

+ Eggs: Relatively more durable than fresh meat
and milk, yel highly vulnerable to breakage, heeat
stress, and handling losses under informal
legistics sysiams,

Collactively, these preducis account for the
largest share of iveslock output and
consumplion, exhibit distinet post-harvast risk
profiles, and are central to domestic food
security, income generation, and fubure export



ambitons. Thair indusion anables a market accass, and posl-harves! (088 outcormes.

comprehensive assessment of how While overall production has expanded steadity
agro-fogistics constraints, across cold chain across mast commadities, the spatial
availability, transport, market structura, and concenbration of produciion and temposral
certification, shape sconomic oulcomes in clustering of demand generate mecurring
Bangladesh's liveslock sacior. botttanacks in transport, slaughtes, storage, and

market infrastruciure,
6.2. Production Trend, 6.2 1. Production Trend and

Geography, Commodity-wise Growth

Concentration, and ; : :
Livestock production has shown consistent

SEEECH"I El ity mlti-ywaar growth, drivan by rising domastic
demand, improved breads, and the axpansion of

Livasiock production in Bangladesh exhibils commercial poultry and dairy systems. Howawver,

strong regional patterning combined with growth rajectones vary by commaodity, reflecting

pronouncad ssasonal dynamics, both of which differences in bislogical cyclas, disease

crtically shape agro-logistics requiremants, exposure, and market siructure.

Table 20: Livestock Production Trends (FY 2019=-20 to FT 2023-24)

Commiodity FY FY FY FY FY 2023- Graowth
2010-20 2020-M | 2021-22 2022-23 24 (Es=t.) Trend

Milk (Million MT) 10080 1182 1307 13.74 14.10 +3-5% annually
Beef & Buffalo 5.59 603 E.T0 .80 T.00 +id—E% annually
Meat (Million MT})

Goat & Bheap .58 073 0.85 .58 0,82 +3—4% annually
Meat (Million MT)

Pouliry Meat 1.35 153 1.72 ' 1.682 1.m Variabla

(Millian MT) [diszase-drivan|
Eggs (Billlen 18.50 21.20 23.35 24.50 25.60 5% annually

unis)

Seurea: Syrthesized frovn Daparimant of Livesfock Services [DLS) Lieslock sconomy ol & glance™ sevies [2070-2024; el
2024-2025 ecifian).

Milk ard eggs show the mosl stable upward 6.2.2. Production E'Eﬂg raphy
trajeciones, reflecting dally consumption 2
cialnerti- i sbrie rtaas decriand, Pocllry. sl and Concentration

growth |5 mors volatile, reflecting recurmant

disease oulbraaks and markel shocks. Red
meat production has increased steadily, yet
remains heavily constrained by re-animal

loglstics and Informal slaughter systems.

Livestock production is gecgraphically dispersed
overall, but individual commoditias exhibit
distinct clustering patterns that have imporiant
implications for aggregation efficiency, cold chain
feasibility. and fransport costs,



Table 1 Key Productlon Arass and Geagraphie Concentration

Commodity Top § Producing Districts/Regions Praduction Characteristics
| Rawr Milk Pabna-Sirajganj (traditional milk belt) Concentrabed in norbern dstocts

Rangpur Division (Morthem zone; high production, | whens feed (maize, grass) Is
Iy prices) abundant; pari-urban zones serve
Gazipur-Savar (peri-urban Dhaka) the Dhaka markel wilh presmium
ManikgangTangail (Milk vita colleclion 2ones) prioes
Hatore, Dinajpur

Beesf Cattle Hationwide dsirbwiion (less conceniraied than Catfle rearing |s disperssd;
K} fatiening is concentrated near
Fabna, S¥apjanj (feedol zones) uriran demand canlers; Eid
Dhaka periphary (~5,000 commearcial fatiening al-Adha drives seasonal concen-
Tarms) tration in the Dhaka region
Mymensingh (caille population hub)
Chittagong (regional beel demand center)

Goal Maat All digtricts (highly dispersed; backyard rearing) Merginal farmers nationwida; goats
Copastal regicna (Black Bangal gost deminance) adapt to poor-quality grazing; aas
Mymanaingh, Chittegong Hill Tracts concentratad than cattiemilk
Rangpur Division
Khulna Devision

Broiler Chicken Gazipur {major poulry belt) | Concentrated near Dhaka (market
Dhaka Division (peri-urban farms) access, feed availability]; contrach
Chitiagang farming clusters around inbegralor
Eishoregan (ayer conceniration) hubs
Harsingdi, Munshigang

Table Eggs Gazipur (layer farm concentation} Laper farma clustersd anound
Flahoregan| Dhaka for market access, parent
Dhaka Division pariphary stock operations in Gazipur,
Mymansingh Marsimngd
Curniika

Seirea; Syrthesized o DLS Meesiaed safigheg and sector e (200 B-T024], FAC-LINDD valise chaly aggesement

(20TE, and nduafry ovandess

Dairy production is regionally concentrated in
northarm milk belts, whara highar catlle density
and foddar availability support collection-based
logistics systems such as village milk collestion
centers. This spatial concentration creates
oppotunities for scalable chilling and
aggregation, but also exposes the system to
haat stress and saasonal transport dismuptions,

In conlrast, cattle and goat production is
highly dispersed, dominated by backyard and
smalholder systems across rural Bangladaesh.
This dispersion increases aggregation costs,
probongs [ve-animal transport distances, and
amplifies waight loss, mortality, and disease
ransmission risks. Poullry production shows the

highest degree of clustering, particulary
around Dhaka and Chattogram, driven by
prosimity 1o feed mills, hatcheries, integrator
networks, and large consumer markeds. While
clustering improves markel access, It alzo
concentrates blosecurity risks and creates
Iecalized congestion.

6.2.3. Seasonality and Logistics
Pressure Points

Saasonality exerts a powarful influenca on
Ivastock supply flows, pricas, and logistics
stress, often creating short periods of exireme
systam overioad.



Table 22: Seasonality and Peak Loglstics Presaurs by Commod ity

FPeak Periods

Commodity

Key Logistics Stress

ik Summes (lean Soason) Heat-induced spoilage; reduced yields
Baef [Cattla) Esd-ul-Axha Transport congesfion; slaughter capacity
ovarioad
Goat & Shaep Eid-ul-Azha Aggragation shress; informal slasghtar
Pouliry Year-round, with disease peaks I Bacmacurity and mortality risks
_Eaut Summer Breakage and heat-velatad qw;Irt'_.' loss

Foure: Spniheaized fovr DLS marhelsecior moriing S valks Clek SESRasmants Doy aieadss oymemics from

LR TR T TR RS

The most extrame seasonal shock occurs during
Eid-ul-Azha, which drives a massive,
short-duraton spike in demand for callle and
goats, ILis astimated that over G0% of annual
cattle slaughter occurs within a three-day
window, overwhalming ransport routes, ive
markats, and slaughter faciities. Animals ara
moved long distances under crowded conditions,
resulting in significant weight loss, stress, and
food safaty risks.

Dwuring the monsoon season (July—Septamber),
flooding disrupis transpor mutes and fead
supply chains, while high humidity and heat
increasa disease prevalence. In summer
months, heal stress redeces milk yieids by an
eslimated 20-30%, increasas poullry mortality,
and accelerates spollage across all perishable
livestock products due to waak cold chain

panslration.

Thi interaction of regional concentration and
seasonal demand splkes creales recumring,
predictable pressura points In Bangladesh's
livastock supply chains. Northern dairy balts
require robus! first-mile cocling and insulated
franspor to manage heat stress, while
ped-urban poultry dusters demand enhanced
bicsacurily and markel buffering. Highly
dispersed cattle and goat systems require
better aggragation, humane transport, and
slaughter infrastruciure, pariculary during
festival peaks. Addressing these gecgraphy- and
season-specific constraints is essantial for
reducing post-harvest losses, slabilizing prices,
and improvirg overall system afficlency.

6.3. Climate Vulnerability
Analysis

Livestock production and distibution systems In
Bangladesh are Increasingly axposad to
climate-ralated siresses thal directly undarming
animal productivity, product quality, and
agro-logistics efliciency. Rising temperatures,
erratic rainfall, fiooding, and recurrent disease
outbreaks interact with weak cold chaln
Infrastruciure and infarmal markat systams,
amplifying post-harvast losses and aconomic
risk across livestock commodities.

Heat stress represents the most pervasive
climate threal. Prolonged summer iemperatures
reduce cattie ferility and productivity across
specles. Crosshrad dairy cattle are partculary
vilnerable, with fead intake reduced by 40% at
A40*C and milk yvields dedining by 20-30% during
peak heat periods, while accelerated bacierial
growth sharply reduces raw milk shelf life wihen
cooling s delayed (Hossaln et al, 2012 Ali st
al., 2020; Salavddin et al.. 2025). Poultry
systoms face even higher sensitivity; heat
stress elevales mortality, lowers fesd conversion
efficiency, and Increases disease susceplibllity,
especially in densely stocked commerclal broder
and layer farms.

Floading, driven by monsoon rainfall and Aver
overflow, disnupls livestock logistics through
midlliple channels. Inundated roads delay milk
collection and animal fransport, i=olate farms
fram marksts, and inlerrupt feed supply chains



(Hossain ef al., 2012; Aliet al., 2020; Salawddin
et al., 2025). Poultry operations are especially
exposed, ag waterogging increases pathogen
loads and facilitates rapid disease transmission.
Cattle and small ruminants are moderataly
resilient but siill expenence siress, reduced
weight gain, and higher modality during
profonged floods.

Dizease authreaks remain a chronic
climate-inked risk as climale expands pathogen

windows via humiditytemperature, Highly
Pathogenic Avian influenza continues to pose
the greatest threat to poultry and egg systems,
periodically triggering masas culling and sevars
supply disruptions. Foot-and-Mouth Disease
(FMD) affects cattle productivity and restricts
animal movement, while Peste des Petits
Ruminants (FPR) periodically causas high
moriality in goats and sheep (Hozzain ef =l
2012; Ali et al., 2020, World Bank, 2024,
Salauddin et al., 2025).

Table 23; Climate Yulnerability Matrix of Livestock Commaodities

Risk Factor Cattla Goat'Shaep Paoiltry Eogs
Eogs Vary high High Moderata “ary high | High

[
Flooding bodarate Moderste | Moderats Highi | Moderate
Dipease cutbreaks Moderate Moderate Moderata “ary high ! High

Souee: Smihadized from Hoesaln el & (20712)7 AN & a' 20200 Word Beak, 20247 Safaladin of al (2025

6.4. Value Chain
Structure of Selected
Livestock Products

Livesiock value chains in Bangladesh are
predominantly informal, Iive-animal or
fresh-product oriented, and
intarmediany-driven, with limited processing
and cold chain integration culside a faw formal
segments (nolably branded dairy and poultry

Integrators). Whike tha core stages are similar
aéross commaditios, handling intensitly,
preservation oplions, and actor power vary
sharply by product, shaping posi-hares] loss
profilas and price oulcomes.

6.4.1. End-to-End Value Chain
Mapping for Livestock Products

Across commodities, the ganeralized [vestock
value chain follows this sequence:

Generalized End-to-End Livestock Value Chain

Production Aggregation & Trensport  Wholeaale Markel Consumer
Farming and GConeclidation and Disdribubion to Final
animal husbandny mowamani ratailars. conaurmpdion

Inpiit Swpply Primary Collsction Slaughter | Processing Rt (Wet
Basds, I Live Anlmal Trade {limiteed) Market [ Shop)
Tartlizers, and Initial gathering Inital processing Sala to
fead preparation and axchange of animals COMSUMaTs



The sbsence of a structured cold chain, standardized slaughler, and contract-based procurement

defines most domestic livestock chains.

End-to-End Commeodity-Wise Value Chain Architecture

Milk & Dalry | Beef (Cattle) | Goat'Sheep Poultry | Eogs
(Mutian) Moat

Production Smallaldar Backyand & Backyard small  Commuercial ' Layer farms
dairy farms SEMi-COmMmar- | ruminants & seeni-com-
i 1=3 cows) cial calie merciad

fatbaning farmmes

Primary | Local milk Local catile Village raders. Live bird | Egg raders

Collection / colleciors traders iraders

Trade morol) (Bepari

Aggregatlon Chilling Hats (liwe Weekly hals Bird markets . Serting
centeds anlrmsal | sheds
{lirritad ) or rarkets}
direct to

. traders

Processing | Mirdmsal; informal Infermal Infesmal [ Mone

Slaughter pasteurization | slaughter (= | skaughler slaughter
only in formal | 95%) {wet
dairy markets)

Whelesale | Dairy proces- | Meat whole- | Meal wholesal- | Poultry | Egy whole-
gors J urban salers ers wholegalers | salers
wholasalers

Ratail . ‘Wel markets, Welmarkels | VWat markais Live bard : Grocary &
dairy shops, shops | wat markets
brands

Cold Chaln | ~10% (formal | Meghgible Neglkgibls Very imited | Minimal

Use dairy anly) [

Market Domestic Domeslic Domestic Domestic | Donvestic

Orlentatlon '

Sowce: FAO-LINDC value cham assessmant [2075), OLS reporting, and cofd chain studies for ivesfock value chains

6.4.2. Commodity-Specific Value

Chain Characteristics

A. Milk and Dairy Products Value Chain: Milk

has the most time -sensitive and
logistics-intensive chain.

- Only ~10% enters formal cold chains (branded
PIOCESSONS )

- Key bottleneck: First-mile chilling and
transpaort

* Dominant loss form: Qualily downgrade
{souring). distress sale

- Daily production with no on-farm storage

- Heavy depandence on local collectors
- Bpoilage risk begins within 2—4 hours without

chilling

B. Beol (Cattla) Value Chaln: Beaf flows almost
entiredy through live-animal markets and
informal slaughter.



- Long-distance live frangport causes 3-5%
live-weight loss

- Peak demand during Eid-ul-Azha overwhelms
logistics

- Cold slorage and carcass transport are virlually
absant

» Key botHeneck: Live animal transpart,
informal slaughter

* Dominant less form: Weight less,
hyglene-refabed value erosion

C. Goat and Sheep (Mutton) Value Chain: The
most dispersed and fragmented livestock
chain,

- Backyard production dominates
- High mortality during transport

- Mo scale economies in aggregation

- Very high fastival-driven price volatility

» Key bottleneck: Aggregation and live transport
» Dominant loss form: Morality and price
dizcounting

D. Poultry Meat Value Chain: The
fastest-moving and most diseasa-sensitive
chain.

- Przdominanty lve=-bird markels

- Morality rsk embedded In prces

- Disease cutbreaks like Avian Influenza (&)
cause sudden supply shocks

- Minimal processing despite high volumes

- Koy bottienack: Blosecurity, ve-bird transport

» Dominant loss form: Morality, forced markel
clearance

E. Eggs Value Chain: Ralativaly less pershable
but highly handling-sensitive.

- Braakage [4-6%) is common

= Heat stress reduces hatchability and quality
- Mo cold storage; ambient transport dominates

= Key botilaneck: Packaging and heat exposure
= Dominant loss form: Physical damage and
quality downgrade

Siructural features include dominant live ankmal
transport (increasing strassimoriality), prevalant
informal slaughter for red meat, fragmented cold

chains (stronger in poultry/dairy), and limited
farmal confracts outside commercial sagments.

6.4.3. Market Value and Pricing
Trend

Livestock pricing in Bangladesh is shaped lass
by formal cost struclures and mora by
perishability, saasonality, informal intermeadiation,
and weak cold chain integration. Across milk,
meal, poullry, and eggs, prices escalale sharply
from farm-gate o retall due to handiing losses,
transport Inefficlencies, ive-animal siress, and
inlermediary margins rather than value-adding
sarvices. As a rasult, producer price
realization remains low, while consumers
face high and volatile prices.

An estimated T0-90% of livestock
transactions occur in informal markets,
whare prices are determined through spaot
bargaining rather than transparent auction or
contract systems. Traditional wel markets
dominate (over 35% of sales), Nmitng Incentives
far quality differentiation, grading, or cold chain
investment.

Farm-Gate, Wholesale, and Retaill Price
Structure

Pricas differ substantially by cormmodity
depending on parishability, transport mode (live
V& carcass), seascnality, and disease risk.



Table 24: Indicative Price Structure Acrass the Livestack Value Chain (BOT)

. Farm |/ Producer
Price

Commodity

Wholesale
Price

Retail
Price

Key Price Drivers

Faw Mk [per liler) 35-45 55-65 7000 Lack of chiling, bacterial
spaollage risk, distance io
wian markets

Beal (per kg, 420520 GS0—T 50 BOD-850 Live animal stress, nformal

CArcass equiv.) slaughter, Eid dermand

Gaost Maat (per kg) BEO-T50 e Tul 1,100 Srnall animal slze, high

1,060 1,300 mmortality, festieal dermand

Brober Chicken 1i0—180 180230 PER-120 Diseasa caulbraks (&),

(par kg five-bird mortality, feed prices

Eggs (per plece) 8.5-10.0 10.5-120 12 5-15.0 Breakage, heat strass,
transport damage

fndicalive rmnges syrthesized from DLE manked bedinfinas, Kills, and wban whalesale marined chservalians.

Price Escalation and Margin
Distribution

Across commodities, retail prices are typically
80-120% higher than farm-gate prices, with
the largest margn accrual soournng at the
aggregation and relail stages, not through
processing or guality enhancement,

Kay contributars to price escalation include:

= Milk: Absance of chilling forces distress sales
at the farm-gate; souring risk pushes margins to
collectons and retaiiers.

- Beaf & Goat: Live animal transport casses
3—5% waight loss (catile} and 6—10% mortality
(goats), embedded into prices.

= Poultry: Live tird markats intlemaize mortality
and diseass risk through higher wholesala
mBrkups.

= Eggs: 4-5% breakage and heat damage
inflate downsiream margins.

In most cases, price increases reflect risk
premiums, not mproved handling, cold storaga,
or food safaty.

Seasonality, Volatility, and Shock
Sensitivity

Livestock prices show strong seasonal
wvolatility, drivan by festivals, dimate stress, and
disease outbreaks.

Key seasonal price dynamics:

- Eid-ul-Azha: Beef and goat prices riae
H0-50% in the weeks before Eid, followed by
sharp posl-Eid crashes.

- Monsoon {(Jul-0ct): Milk supply drops due fo
heat siress and feed shortages; prices rize
10—15%.

= Bummer heat waves: FI:HJI'II"H' rartality
increasas; chicken prices spike.

- Disease shocks (Al, FMD, PPR): Suddan
supply contractions causa short-term price
imflation and long-term producer exits,

Price volatility is ampified by the lack of slorage,
processing buffers, and contract-based supply
amangements.



Informality, Bargaining Power, and Price
Transmission

Price transmission from retall 1o producer is
weak:

- Smallholders are price takers, especially in
milk and goats, where immediate sale is
mandatory.

- Live animal fraders and wholesalers caplure a
disproportionate share of value by conirolling
timing, transport, and market access.

- Quality differentiation ks minimal, better hygiane
or arimal wellare rarely earns a premium in
informal markets.

In contrast, formal processors (dairy brands,
poultry integrators) exnibit more stable pricing
but siill cover only a amall share of fotal volume.

Export Pricing (Limited but Indicative)

Livestock exports remain negligible, but
indicative pricing highlights missed value:

o

- Export-grade halal beef can earn USD
4 5=6.0/%kg FOB, compared to domestic retail
prices of USD 7-8kg without a cold chaln,

- Lack of WOAH disease-free status, modem
abattoérs, and cold logistics prevents scale-up
despite surplus cattle availability,

Koy Market Insights

- Value eroslon outwelghs visible spollage:
mosi losses oocur through quality downgrade,
distress sales, and risk discounting.

- Cold chain absence directly supprosses
farm prices, particulary for milk and pouliry,

- Price volatility discourages investment in

improved handling, creating a low-equilibrivm
frap.

- Addressing logistics and market structure,
not production, offers the highest leverage for
improving producer incomes and siabilizing
prices,



6.4.4. Actor Ecosystem by
Commodity

Livesiock value cheins in Bangladesh are
characterized by a highly asymmedric actor
ecosystem, where markel power, risk expasure,
and value capture vary significanthy by
commedity but follow a consiatent structural
pattem: producers absorb most bickogical and
logistics risk, while intermediaries and relailers
caplure the largest margins. The dominance of
informal markets, live-animal irade, and weak
contractual arangements reinforces this
imbalance across milk, meat, poultry, and eggs,

Core actors include:

» Smallholders: Highly depeandent with minkmal
bargaining power, aspacially in dairy and small
rurminants.

« Tradears: Domenate chaing, control access, and
transler kogistics rsks o producers through low
prices.

» Wholesalars: Gatekesp urban markets,
leveraging conpestion and perishability o
sUppress purchase prices.

» Processors: Influence is strong but limited o
formal segments {s.g., dairy}, absent in informal
mal chaing.

+ Ratailars: Hold high pricing power, decoupling
consumer pricas from farm-gate costs.

» Ragulators: Weak and uneven ovarsight,
perpeluating informality and safety risks.

Tahle 258: Actor Roles and Influsncs Across Livestock Vales Chains

Beef

Actor Category

{Cattle)

Poultry

. Smallholders [ I High dapendancs Moderabe ary Righ Moderats Madarate
Producers
Traders [ Bepari High Wary high ‘ary high High High
Whalesals Agents . Moderale High . High High High
Frocessors Strong (limided Weak Abeant Vaak Absant
vodume)
Retailers High pricing power ary high ‘ary high High High
Regulators Mo<deraia Wiealk Wipak Moderakn Loy
| | |

Across all vesiock commadities, the aclor
ecosystem reinforces a risk-reward imbalance:

* Praducers bear biological, dimate, and
firgt-mile logistics risks

* Intermediaries and retallers capture mangins
linked to scarcity and volatility

* Processors influence quality and prices only
where cold chain exists

» Weak regulation zustains informality and
discourages investment

This structure explains why improvements in
production alone have nol franskated into higher
farmer incomes or reduced consumer prices,

Addressing egro-logistics botilenecks,
parigularly first-mile cooling, live-animal
fransport standards, slavghter infrastructure,
and market formalization, is essentfial io
rebalance actor power, reduce value eroalon,
and mprove overall efficlency of livesiock value
chains,

6.5. Post-Harvest Loss
Analysis of Selected
Livestock Products

Bangladesh’s livestock supply chains are highly
informal [T0-80% transactions) and wet



markets dominate (>35% of sales), two
structural conditions that amplify post-harvast
Ioss through weaak cold chain coverage, Incon-
sistent hygiene, and fragmented logestics.

6.5.1. Post-Harvest Handling
Practices (On-Farm / First Mile)

Pasl-harvest handling at the farm and tha
immediate colleclion slage is the primary loss
hotspot across all Fvestack commodities. Prac-
tices ramain largaly infarmal, with limiled
hygiene control, negligible cooling, and minimal
record-keeping. As a resull, quallty deteroration
often begins before products enter formal
markets, shaping downstream losses and price
panalties.

Table 26: On-Farm ! Firgt-Mile Post-Harvest Handling Practices and Risk Drivers

Practice Milk Beef Goat Broiler Eggs
Element [Cattle)
Hyglene | Hand milking Limited washing; | Mintmal S0Ps Automated
stancdards | common; limited poor manure Ry gians in improwieg In callection In
| udder, utensll, and management at | backyard commercial lange fams;
| container senitation | hosding points syatems farms; washing/can-
bicsacurity dling at
LnEVEn packers
Cooling &t | Wone in waditional Mot applicabls Mot Bpplicable Mot applice- Mat appliceble
SOUrce | systems; imited bulk {ive animals) bie {live (smblent
| chilers; smedl solar birds) hending)
[ WMCC phots
Storage dura- | <2 hours without sihvort hokding findmal Imemadiate Stored up fo
tion at farm | chilling; <24 hours if | with fesd‘water | holding dapatch =48 hours
| chilled before transport
Quality contral | Informal sensary Visual hiealth Wisua health | Welght gain Candling and
| checks {smell/ap- inspeciion anly Inspection avd mortality haslc grading
| pearancs) only tracking
Record keeping | Minimal and informal|  Limibed Rare Falativaly Production
datailad in and baich
commearcial kogs common
syshams

Source; Spnfhesized from FAO-LINIDRD (20788 vaie chain assessmeant, o chadn sludies, and secior oveniews.

Koy implications for agro-logistics:

= Milk faces the higrsest first=-mile risk due o
axirema time-tamparature sensilivity. Without
rapid cooling 1o 24°C, spollage and souring can
bagin within hours, forcing distress sales and
quality dewngrades.

* Baef and goat l0sses ara driven less by
spollage and more by live-animal stress,
dehydration, and injury during pre-tfransport
halding and movamant to markats.

+ Broiler poultry is highty sensifve to handling
stress and disease exposure; mortality risk is
embeddied In pricing awen bafors lrAnsport.

+ Eggs, while less perishable biologically, Incur
aarly losses through breakage and heat expo-
sure, aspecially where handling and stacking
ars poor,

Ovarall, first-mile weaknessas, lack of coaling
for milk, and stress-intensive live transport for
animals and eggs. determing much of the



downstream loss and value erosion obsarved
across ivestock value chains. Addressing these
asarly-stage practicas offers the highast ratum for
less raducton.

6.5.2. On-Farm Storage / Chilling
Availability

Cold storage and chilling al the farm level
remain extremely limited across [ivestock
commioditias, resulting in delayed cold-chain
aentry and aardy quality deterioration. Whare
cooling exists, it is largely off-farm and selective,
sarving only a small share of total production.

Table IT: On-Farm Storage Availability and Cold-Chain Entry Poinis

Cammaodity

On-Farm Storage |
Coaling

Eatimate Cold-Chaln
Entry | Coveragn

Off-Farm Cellection
Paints

Milk <6% of farms equipped wilh WMCCE and chilling =0, enlers formal eold
buslk milk sockers: salar VMCC canbers inked bo dairy ehain
pilale sonar 1% b (o, MK Wit
BRAC Aarang, PRAMN, Akij)
Beal (Catthe) Kok applicabie {lve animalz) Slaughter polnts and <% post-stausghter
mmarkeds (radnly expart-oriented
facilitiea)
Goat'Shesp MNod applicabie Haats and local markets =14% (negligibla)
Eroilar Nod applicabie {|ive birds) Frocesaing pianis with cold | =10-15% [procassed
FOOME chicken segment)
Eggs Ambient storage for 24—48 Wholesaler warehousas: ~5% (manty modemn
howrs &t farm limited refrigeration in refadl)
modern redail

Source. Cold chail COVETEJE carsliaints amd el pains spnthesized oo Nestock ookt chait sidies sad Word Bank
oD BEsasETIeTE; (Menguiated wilh DLS repating and seclor cvanvews.

Key implication: For most [ivesiock products,
cold-chain entry occurs late, if at all. Milk is
the only commodity with a pariially structured
chilling network, yat over 80% still moves
through ambient systems, For meat, poultry, and
eqgs, tha absence of on-farm or eary-stage
cooling means that first-mile losses and quaity
degradation are largely imeversible, constraining
value addition, food safely, and export potential,

6.5.3. Packaging Materials and
Practices

Packaging and containment practices in
livestock value chains are largely informal and
function-oriented rather than quality- or
temperature-protective. With limited use of
insulated or slandardized containers, packaging
itself becomes a significant driver of both
physical loss and guality degradation,
particularly during first-mife and midstream
traneport.




Table 8: Packaging / Containmant Practices and Associated Loss Risks

Product
Fractice

Commoan Contalnment | Packaging

Loss Mechanlzm Triggered

Milk Milk cans and non-insulated metabiplastic Cantarmination and rapid temperature
corfainers: buckels; limited use of Insulated or | rise leading 1o souring, rejection, and
refrigerated lanks disiress sales

Milk Live transpodt in apen brucks {standing Stress and Ive-wesghl loss during

animals) post-saughlar movement withoud
cold chain; redail sale as exposed “hanging

transport; microbial growth, dehydra-
tian, and hygiane-ralated value loss in

meaal” { open handling

Goal Live transport In plokups and small truchs, High meorality and stress; bruksing and
oftan overcrowded rmeat guelity deterioration

Broller Live birde In crates on open plekupsftrucks; Heat streas, injeny, ard market mertall-
limied cold reoms and reefars for processed by, conatrained expanaion of chilledi-
chilcken frozen poultry due to weak cold chaln

Eggs Plastic trays and crates mowed by motorcycle, | Breakage from vibration and stacking;

pickup, or truck under ermbient condiSons

heat-redaled guality dacline (shall
weaknass, mbemal degradation)

SO, SR Ie o FACALINID (20T 5) winlum chir descripdion and cobd chaihanming consirmms emiung,

Kay implication: Across commoditias,
packaging is designed primarily for movemeant
rather than protection, The absence of insulated
containers, shock-absorbing systems, and
temperature control amplifies loszes from heat,
vibration, slress, and contamination, making
packaging improvemant a low-cost, high-impact
aniry point for reducing posi-harvest losses in
livestock value chains

6.5.4. Reasons for Post-Harvest
Loss of Livestock Products

Post-harvest losses in livestock vadue chains
arise from stage-specific failures, beginning at
the firsl mile and compounding through
eggregation, iransport, and retall. Whilke loss
mechanisms differ by commaodity, they are
underpinnad by common systemic
weaknesses, nolably low codd-chain coverage,
informal marketzs, and weak hygene and
bingecurily standarde.

Table I9: Fost-Harvest Loss Causes Matrix (First Mile to Mid-Stream to Downsiream)

Stage

First Mile {Farm
i Collection]

Mid-Stroam
[Apgregation &
Transpaor)

Cross-Cutting
Causes

Minimal mirastruc-
tura; wesk handling
siandards; imibed
cold chanit

Fragmanhesd interma-

diaries; poor market

| and transpord

infrasiructums

Milk Beef ! Goat = Broiler Epgs
Delayed cooling | Transport Haat strass Riauwgh
o =4°C; poor stress and in opan handling and
hygiene dunng defydraton transport; vigration
milking and durang Inee high disease | causing
collection movement EX[HIEUNE breakage
Infarmal aggre- Haals with Live Bird Ambignd
gation without poor shaltar, Markais siacking and
tasting or wabar, and {LEMz) with | limiled carms
refrigaration fead; holding SRS during

for 1-4 days; | bicsacunity transpart




Table 29; Post-Harvest Loss Causes Matrix (First Mile ta Mid-Stream to Downsiream)

Cross-Cutting ik Beef ! Goat = Broiler
Causes
limited gaps and
vabarinary mixed
checks solrming
Down EEraddm Wial-markel demi- Conbnuad Opan-air Oei=tiba Armibiand ratail
(Whaolesale & | nance; minimal e poEune b “hanging slaughier in weith fikthe ar fa
Retail} relrigaration and ambiant rraatl” and wal rmadkets eald display
Py iamperallurag unhygienic with paar
lalls ganitation
Systemic Lo codd-chain Week lesi-mile | Predominance | Endemic Minimal
Factors penetraion; disease  cold chain and of mfommal Awian refrigaration
outhreaks; axport unrefatle power | slaughter Influenze and | outside
barriers in rural nodes LBM structure | modem retail

Souroe; Symthesized koo FAC=LRMNDD (2019 vaiue chawn consirminis, nafons food ioss studas (FRMUAVATR), Wond Bani

CAaOiRT assassmenals, and powy dsarns ovidonos.

Key insight: Losses are cumulative rather
than isoclaled, with early-slage failures,
particularty lack of cooling for milk and
siress-intensiva live ransport for animals,
locking in downetream quality degradation.
Withoul strengthening first-mile Infrastructure
and mid-stream handling standards,
downstream investments alone cannol
slgnificantly reduce post-harvest losses In
lvastock value chains.

6.6. Current
Infrastructure, Logistics,
and Capacity

Bangladesh's livastock logistics systam |s
characterized by high Informality, weak
infrastructure, and limded integration across
value chain slages. Betweean 70-90% of
livestock fransactions occur through Informal
channels, dominated by raditional wet markets
that handle over 95% of total sales. Cuallty
conftral, iraceabifty, and food safety enforcamant
refmain minimal across these channals.

Despite achieving seif-sufficlency in meat
production, including a surplus In cattle rearing,
Bangladesh's participation in export markets
ramains marginal. Export volumas are
constrained by the absence of WOAH [DIE)
disease-free certification, limited

internationally recognized halal certification,
and severe cold-chain gaps, particulary
beyond major urban centers,

Cold Chain Infrastructure and Storage
Capacity

Cold-chaln avallability is the most critical
structural consiraint across all [Weshodk
commodites:

+ Milk: Dnly ~8-10% of total milk production
enters the formal cold chain, While
approximately 400=-600 chilling centers exist
nationwide, coverage is concentrated in northem
mifk belts {Pabna=Sirajgan|, Rangpur), leaving
southam and aastesn regions undarserved. Less
than 5% of milk transport uses refrigerated or
insulated vehicles, lsading to rapsd quality
getenioraton.

* Beef and Goat Meat: Cold storage is virtually
absenl Over 38% of beaf and nearly 100% of
goat meat are sold without refrigeration. Modem
cobd rooms are limited to a few export-onented
facillties, primanty in Dhaka, resulting In
immediate sale pressure and high spoilage risk,

» Broiler Chicken: Cold storage axists at
approximately nine mechanized processing
plants, covering only 10—15% of production,
The remaining §5% is sold lve through wet
markets without temperature control.



+ Eggs: Refrigeration is [Imited to modern ratadl
and salect branded warehouses, covenng
raughly 5% of total velume. The majority of
eggs are stored and transported under ambient
condilkons.

Owverall, cold-chain infrastructure currently
supports less than 10% of livestock
production nationwide, contributing directly to
post-harvest losses and food safely risks,

Transport and Logistics Modalities

Livasiock loglstics are dorminated by
non-refrigerated road transport, with
commedily-specific challenges:

» Milk k= transported primarily via bicycles,
motorcycles, and non-refrigerated vans, often in
plastic conlainars, axposing it io heat and
contamination.

* Beef and goats are mostly trarsported live,
aither walking shorl distances or standing in
open trucks, leading Lo 3-5% lve-weight loss,
dahydration, and siress.

+ Broiler chickens are moved largely as live
bards in open brucks and crabes, resullimg in heat
stress and vanable mortality.

* Eggs are fransported In frays and crates
without cushioning or tempearaiure control,
causing 4-8% breakage losses balore reaching
wholesale markets.

Refrigeratad transport |5 nagligible cutside a
small number of export-grade or modem
processing oparations.

Slaughier, Processing, and Capacity
Litilization

Processing Infrastructure remalns
undardevalopad redative to production volumes:

* Milk processing absorbs only <% of total
production, despite installed capacity
axceeding current utilization. Average ulilizatlon
rates remain 30-40%, driven by seasonal supply
variability and quality issuas al farm beveal.

+ Beef slaughter iz dominated by informal
facilies, acoounting for 9096+ of total
slaughter. Only one axpor-grade processor
operates at scale, while munigipal
slaughlerhouses ane limited In number, capacity,
and hyglens standards.

= Goat meat processing s almost entiraly
infarmal, with no dadicated modern Tacilitias,

+ Broiler processing capacity across all
machanized plants |5 eslimated at <50,000
birds per day, a small fraction of national

output.

- Egg grading and packing faciitics exist but
operate al bow utilizaton, with mosl eggs soéd
ungraded.

The lack of modern abaltoirs, value-added
procassing lines, and by-product ulilization limits
both domestic efficiency and export readiness.

Disease Risk, Biosecurity, and Veterinary
Coverage

Infrastruciure gaps are cormpounded by
persistent animal health rnisks:

+ Highly Pathogenic Avian Influenza has
caused hundrads of outbreaks sinoe 2007, with
live bird markets acting as major transmission
nodes.

* Foot-and-Mouth Disease (FMD) and Peste
des Petits Ruminants (PPR) continue to disrupl
cattle and goat supply chains.

= Ovar 60% of small-scale operations lack
adequate biosecurity, despila angoing
vaccination programs.

Velsrinary services are anevenly distributed,
with waak survelliance, Imited laboralory
capacity, and minimal enforcament at inforrmal
markets and slaughter points.

Geographic Concentration and Capacity
Mismatch

Livestack production is spatialty concantrated,
but bogistics infrastructure has not evolved
accordingly:



+ Milk: Morthern districls dominate production,
but cold-chain conmactivity to deficit regions is
waak

* Broiler and eggs: Concentrated around
Dhaka—Gazipur, benafiting from market
proximity but facing disease and congestion
risks.

* Beof and goats; Widely dispersed produclion,
but slaughier and cold storage remaln
urban-centric.

This spatial mismatch increases ranspor
distances, losses, and seasonal price volatility.

System-Level Impllcations

The combined affect of inadequale
infrastructure, weak logistics, and underutilized

capaciy results in:

* High post-harvest losses (milk
approdimataly 9 parcent, meat approximatedy 7
percent, eggs approximately 13 percent).

» Reduced farmer margins due to distress
sales and multiple intermediarias

* Food safety risks n domasic markels

+ Unrealized axport potential, despite surplus
production

Addressing these challenges requires
coordinated Investment in cold-chain expansion,

modern slaughter and processing facilities,
strengthaned veladnary systems, and regulatory

anfarcamant alignad with iMemational
standards,

6.7. International Trade
Dynamics and
Cross-Border Flows

6.7.1. Export Opportunities and
Market Constraints

Bangladash's livastock sacior, whila meeating

98% of domestic meat demand and significant
portions of dairy and agg requirements, remains
primarily oriented toward domeastic consumplion
with minimal expord activity, Unlike hordiculture
and fisheries, formal ivestock product exports
ara neghigible, with total agricultural exports
{which include livestock alongside othar
categones) reaching only 3500 milllon in 2024,
of which livestock products comprise an
astimated $15-26 milkon,

The limited export activity concentrates in
specific niche products: processed halal meat
to Middle Eastern markets (primarily UAE, Saudi
Arabia, Oakar), dried and processed dairy
products to diaspora markets in the UK and
UsaA, and leather and hides as raw materials or
sami-processed products. The Bangladesh
Agro-Processors' Associalion (BAPA) represents
303 actve mambers involved in food procassing,
though livestock-spacific axporters numbear
fewer than 20 established companies.

Governmaent policies provide nominal export
support through a 10% cash incentive for halal
meal exports and duty exemplions on capital
machinary for maat processing establishments
under the 2024-2027 Export Policy, vel
implemeantalion bottlenecks, absenl ntegrated
cold ehaln infrastructure, RAcKing Inkernabonal
halal certfication recognition, and Insufficlent
SP5 compliance capacily severaly consirain
axport realizaton.

The primary livestock export sector is live
cattle, though this occurs almost exclusively
as Informal cross-border movement rather
than through formal export channals,
discussad further in the border frada sechon
badow.

6.7.2. Import Dependencies and
Regional Supply Chains

Bangladesh is a significant net importer of
livesiock products and genetic materials,
craaling structural dependencies on regional and
intarmational suppliers.

Dairy imports dominate lvestock trade flows.
Bangladesh impors substantial quantities of



milk powder (approximately 50 000-70,000
tonnes annually valued at $120-150 millon)
primarily from Mew Zealand, Australia,
Denmark, and the Netherlands, o supplement
domestic fresh milk production and mesl
demand for reconstituted milk, infant formula,
and dalry-based processed foods. Major
Importers include mullinational companias
(Mestid, Ara Foods) and domestic procassors
(PRAM, Danish).

Breeding stock and genetic materials
reprasent another critical Import category.
High-ylalding dairy caltle braads
(Holstain-Friesian, Jersay crossbreeds), exatic
poultry breeds (Cobb, Ross broiler lines, Hy-Line
laylmg hens), and catte embryos/semen are
Imported from Australia, Mew Zealand,
Thailand, India, and Europe. The Dapaiment
of Livestock Sarvices [ssues impord parmits
following quarantine protocoks, with animals
subject to a 30-day quarantine al designated
facilities in Dhaka and Chatiograim,

Faad ingrediants, particularly soy meal and
maize for poultry and commarcial dairy
feeds, are imported in lange volumas. Maire
imports tolaled significant tonnage, with Brazil
cunstituting B0% of supplies, India 5.9%, and
Myanmar 5.4% (IndexBox, 2025). Fead
additives, vaterinary pharmaceuticals, and
spacialized breeding equipmeant are scurced
fram China, India, tha USA, and European
suppliers.

6.7.3. Border Trade and Informal
Livestock Flows

The most significant livestock trade activity
occurs through informal channels along the
indla-Bangladash border, prirmarily invalving live
catthe movemant from India to Bangladesh ta
meet beef and drafi animal demand.

While precise quantification is methodologically
challenging due to the clandesting nature of
Informal rade, studies suggest thal 1.5-2 million
cattle crass the India-Bangladesh border
annually through both formal and informal
channals, with informal flows substantially
exceeding documeanted imporls (though thess

flgures remain estimates sublect to wide
varianca). Catile orginate from Indian states
including West Bangal, Assam, Tripura, and
Bihar, moving through border districts such as
Nadia-Kushtia, Malda-Chapai Nawabgan], and
Coochbehar-Lalmonirhal corriders.

Informal cattle trade operates through networks
of traders (locally termed "bapans"] who
aggregate catile from Indian markets, coordinate
wilh transporters and facilitators along crossing
polnts, and sell o Bangladeshi Ivestock markets
Im Dhaka (Gabtall), Chattogram, Syihet, and
district towns. Catfle pricas in Bangladesh
typically trada 20-30% higher than Indian market
prices, creating econamic ncentives for Infarmal
flowvs despite legal resinictions on caftle export
fram India under the Prevention of Cruelty to
Anirmals Act 1960 and various state-level bans.

india-Bangladesh barder haats faciitate some
legal exchange of small livesiock {goats,
chickens) and dairy products in border regions,
though volumes remain modest. SAFTA
provisions theoretically enable duty-frea trade,
yel practical Implamentation faces bureaucratic
hurdlas, quarantine delays, and limitad
awareness among smal-scale livestock

keepers.

Bordar trade with Myanmar involves miremal
IIvestock flows, with agricultural products
(discussad in horticuBlure and fisheras sactions)
dominating Bangladesh-Myanmar bilateral
excharnges.

6.7.4. Sanitary Certification and
Import Regulation

Livestock and (ivestock product imports require
clearance from the Departmant of Livesinck
Searvices (DLS), Ministry of Fisherles and
Livestock, which issuas impor parmits following
review of velennary health certificates frem
exporting countries,

For live animal Imports, axporling country
vetarinary authorities must certify freedom from
notifiable diseases, including foot-and-maulh
disgase (FMD), peste des pelits rumimants
(FPR), avian influenza, Newcastie dissase,



bruceallosis, luberculosis, and parasitic
Infestations. Bangladesh requires 30-day
posi-arrival quarantine al gevernmant facilities in
Savar (Dhaka) and Chittagong, with festing
conducted by DLS laboratories and [he
Bangladesh Livesiock Research Instiiute (BLRI).

Dairy product imporis require haalth
cartificatas attesting o pastaurization [for milk
and dairy products), absence of antibiotic
residues, and compliance with Codex
Alimentarius standards. BFSA conducis
pori-level inspections and perlodic sampling,

though laboratory testing capacily constraints
llrmdt routire comprahansive analysis.

Meat imports (largely halal beef and pouliny
Troen Ausitralia, Brazil, and India) require halal
cartification from recogrized Islamic authortes
and health cerificates from competent veterinary
authorites. The lslamic Foundation of
Bangladesh provides halal certification
verification, though standards harmonization
wilh international halal certification bodies
ramains iIncomplata,

6.7.5. International Development
Projects and Technical Assis-
tance

intemational support io Bangladesh's livestock
sactor has focuesd primarily on disease
control, productivity enhancement, and value
chain development rather than export-orient-
ed interventions, reflecting the sector's domes-
tic orientation,

The Food and Agriculture Organization {(FAD)
has supported multiple initiatives, including the
Emergency Centre for Transboundary Animal
Diseases (ECTAD) for avian influsnza and cther

dizease survaillance, livestock census and data
systams improvement, and smallholder dairy
developrnant programs. FAD technical assis-
tance facilitated the establishment of Bangla-
desh's veterinary laboratory network and
supported harmonization with inemational
animal haalth standards under the Warld Organi-
zation for Animal Health (W OAH, formerdy GIE)
framework.

The World Bank, through projects induding the:
Livestock and Dairy Development Froject
([closed) and ongoing agricultural development
programs, has investad in artificial Insemination
servicas, fead mills, vaternary sandce dalivary



systems, and livestock market infrastructure.
Tha curmant Word Bank portfolio indudes
companants supporting private sector

paricipation in dairy value chains and
strengthening livesiock disease surveillance.

The Asian Development Bank's agriculbural
sactor support includes components addressing
livastock preductivity, with investmants in faed
value chaing, breeding programs, and rural
livelincod diversification incorporating small
ruminant (goat, sheep) production sysiams,

USAID programming has supported Ivestock
health through the RESPOND project
(addressing anlimicrobial resistance and
zoonolic dizease surveiliance) and
nuiriion-focused interventions integrating
livestock as a pathway to improved profein
intake in rural housaholds.

The Australia Centre for International
Agricultural Research (ACIAR]) has parinered
with BLEI and Bangladeshi universiles on cattle
and buffale productivity research, feed
optimezation, and heal stress adapiation
strategies under climate change.

WWhile these projects have strengthened
domestlc vestock systems, dedicalad
axport-oranted interventions remain limited,
reflecting marke! realittes whare impon
substitition and food security abjactives
damanate over axport developmeant

6.8. Strategic Analysis &
Way Forward - Livestock
Sub-Sector

6.8.1. Cumulative Loss and
Economic Impact

Post-harvest iosses in Bangladesh's livestock
sector are structural, eumulative, and
value-sroding rather than purely physical.
Losses ocour through spoilage, mortality, weight
loss, quality downgrade, distress sales, and
hygiene-refated price discounts across milk,

meat, poultry, and eggs.

Baszed on avallable loss estimates and market
values:

« Milk: Around 3% post-harvest loss, prmarily
Trowm souring and rejection due to lack of
first-mille cooling.

+ Meat (beefigoat): ~7%% aggregate loss,
dominated by live-waight loss (3-5% catile;
6-10% goats), morality, and hygiene-driven
devaluation.

* Poultry: 5-9% lossas undar normal conditions,
rsing sharply during dissase oultbreaks.

- Eggs: Approximately12-13% loss, driven by
breakage and heal exposure.

In economic lerms, these losses franslate into
hundrads of millions of USD annually, with the
largest share borne by producers through lewer
farm-gate prices and forced sales. Impodantly,
value erosion (price discounting and lost
quality premiums) exceeds visible physical
spollage, meaning thal reducing lossas woulkd
significantly mcrease effactive supply and farmer
income without expanding production.




6.8.2. SWOT Analysis

A consolidated SWOT perspactive for the liveslock sacior is summarized balow;

Strengths

« Self-sufficiency in meat production; growing
surplus in cattie.

* Rapid growth in pouliny and deiry proguction.

= Sirong domestic demand driven by urbaniza-
tion and Income growth.

* Prasance of anchor firms in dairy and pouliry
with established collaction nebworks.

Opportunities

= High returns from first-mile cooling, insulated
transport, and market upgrades.

» Expansion of chilled meat, processad pouliry,
and packaged dairy

+ Growing modem retail and instilutional
demand,

+ Patential 1o leverage surplus cattle for halal
meal axpors.

6.8.3. Investment and Policy
implications

Evidence from the loss analysis Indicates that
early-stage, low-cost interventions yield the
highest economic returns, as they prevent
Ireversible quality damage,

Strategic Priorities

Strengthen the Firgt Mile (Highest ROI): For
immediate reduction In sourcing, mertality, and
distress sales; higher farm-gaie pricas.

* Expand milk chilling access through VMCCs,
bulk coolers, and solar-powered units,

¢ Improve hyglene and handling practices at
farm and collection points,

* Reduce live-animal stress through shorter
holding imes and betier loading practices.,

Insulated Transport: To ensure significant

'-l"'.l CAaOlNSESCE

* T0-80% market informality and dominance of
wel markets,

= Extremely low cold-chain penetration (<10%
dalry; =7% meat).

= Live-gnimal dominated chains cause siress,
meortality, amd hygiene risks.

* Infarmal slaughter and weak traceability are
limiting food safety and exports.

Threats

= Heat siress and climate variability are
increasing spoilage and mortality.

* Disease oulbreaks (Al FMD, PPR) disnupling
supply chains.

* Persistent power and infrastructure gaps in
rural areas.

* Loss of export opportunities due to SPS and
certification constraints.

quality retention at a fraction of full cold-chain
cost

* Promote insulated milk cans, crates, and vans
rather than capital-infensive reafers,

* Focus on key comidors connecting production
clustars to urban markais.

Upgrade Live-Animal and Live-Bird Transport
Systems: To reduca mortality, waight loss, and
embedded risk premiums.

# Introduce humane transpor standards,
wventilation, and stocking density norms,

+ Improve crate design and handling for poultng
and eggs.

Slaughter and Market Modernization: To
reduce hygiena-related logzes and improve
consumer confidence.

+ Invest in hygienic slaughter facilitiss with basic



carcass chilling.

* Upgrade wet markets with covered platforms.,

drainage, and cold moms.

Processing and YValue Addition: To ensure

price stabilizalion and reduced ghut-driven

lessas.

« Incantivize dairy, poullry, and meaal procassing
throwgh fiecal and credit support.

* Promote chilled and packaged products for

Priority Area

urban and instilutonal markats.

Export Readiness and 5P5 Compliance: To
undock expori potential for beef, pouttry, and
dairy.

» Davelop diseasa-frea zoning and cartification
(WOAH-alignad).

+ Strangthan halal cerification, tracaability, and
pori-side cold handling.

Takle 5: Climate Risk Matrix for Selected Horticulture Crops

Key Actions

Primary Responsibility

Delivery Modal

1. First-Mie Loss | Milk chilling, hygsne DLS, Dairy proces- Pubis: support +

Reduclion training, insulated sors, Privale supphars private sarvice
conlainers peowision

2. Insulated Insulaied vansicraies on | MoFL, MoT, Privaia Markal-led with

Transpord kay rovtes bogestios incantives

3. Live-#Anirmal & Humana transpert DLS, Tradosm' Regulation & privabe

Pouliry Transpod | etandards, erate aasaciationg comgllance
Irmprenarmenle

4, Siaughler & Hygienic slasghterhous- | Cily Comporakions, Pubia: invasiman +

Market Upgrading | a5, cold reams, and LGED CONCRSSI0NS
sanitafian

&. Processing & Fiscal incentives, Mok, Banks, Privaie Private sector-divan

Value Addition concessicnal finance DIOCess0rs

& Expart & 3P3 Dizaase-free zoning, DLS, DoC, BSTI Public invesimen +

Readiness halal!'SPS labs, traceabll- peivate aps
ey

Elﬂpmﬂ Dutcomes * Improved food safety and consumar

+ 25-40% reduction in post-harvest losses

across prionty livestock products.
+ Higher and more stable farm-gata prices for

producars.

confidence.

+ Increased effective supply without axpanding
herd or flock sizes.

* Enhanced readiness for regional and global
livestock trade,
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System Mapping — Cereals
Sub-Sector




7.1 Sector Overview and
Relevance of the
Selected Cereal
Products

The careals sub-geclor forms the backbone of
Bangladesh's food system, accounting for the
largest share of caloric intake, land use, and
agricultural employment. Rice alone supplies
mare than two=thirds of daily calore
consumption, whike maize and wheal play
Increasingly strategic roles in ivestock fead,
food diversification, and lood security
slabllizalion. Despite near salf-suficency in rce,
the cereals system remains highly sensitive to
agro-logistics parformance, partlcularly in
posi-harvest handling, storage, milling efficiency,
and bulk transporiation.

Bangladesh produces approximately 3442
million metric tons (MT) of rice annually,
depending on seasonal conditions, while maize
production has expanded rapidly o over 4.5
million MT, driven primarily by damand from the
pouliry and aquaculiure feed Industries (BBS,
2023: USDA FAS, 2024). In contrasl, wheat
production remaing limited at around 1.1-1.2
million MT, forcing the counlry o rely an imports
for more than 805 of domestic whaat

consumption (MaF, 2024).

Careals differ fundamentally from horticuburs
and fisharies in thal losses are driven less by
penshability and more by moisture management,
storage inlegrity, milling meficency, and bulk
logistics failures. As a resull, careals offer [arge
apporiunities for food availability gains through
Improved logistics, sven with relatively modest
parcantage [oss reductions.

This analysis focusas on three cereals:

* Rice (Aus, Aman, Boro): Cora stapla; most
logistics-intensive careal due ta seasonality,
drying, storage, and milling.

« Maize: Rapidly growing crop linked to livestock
and fisheries value chains; sensifive to dryving
arnd allatoxin risk.

*Wheat: impori-dependent cereal with
port-cantric ogistics and storage risks.

Together, these caraals caplure the diversity of
agro-ogistics challenges across domestic,
industrial, and import-linked supply chains

7.2. Production Trend,
Geography,
Concentration, and
Seasonality

7.2.1. Production Trend

Cereal production has remained broadly stable,
but structural shifis are evidant. Rice praduction
is increasingly dominated by rrigated Boro rice,
which now accounts for more than half of total
cutput. Maize has shown consistent growth over
the past decade, while wheat production has
slagnated due o land constraints, yield
plateaus, and disease risks such as wheal blast.

The lable balow summarzas racent trends
based on BBS, Department of Agricullural
Extension (DAE), and related sources
(2023-2025 data).




Table 31: Production Trand of Selectad Ceraal Crops

Product Production Trend

Fica (Aus, Aman, Stable 1o moderate growth (record =41 MMT

Bora) milled rioe eguebalent in FY 2023-24)
‘Wheat Stable o slight decine
. baize - Rapid growth (record ~5.2 MMT in 2024)

Sowrce, BAS, DAE, USDA reports, FAD GIEWS (2023-2025),

Rice contribules more than 80% of domestic
cereal consumption, while maize contributes
indirecty through animal protein supply chains
Whest's contribution is sirategic rather than
volumelric, as it plays a key role in price
stabilization and urban food security,

7.2.2 Production Geography and
Concentration

Rice cullivation is widespread nationwide, with
proncunced concentrations in surplus-producing
divisions such as Rangpur, Rajshahi,
Mymengingh, and Barighal, where infengsive
irrigation and fartile soils support high yielde.

Whest production s more concentrated in

Hey Observation

Dosminant staple; Boro |eads with record

outeuls; overall production crossed 40

milllkan tonnes for the first time In recent
| years,

Minor domeslic role (~1.2 MMT}; beavy
impurt dependence dus: lo cormpetiion
fromm oiher rabi crops and cimale
impacts,

Driven by strong feed demand, area
expansion, and high-yielding varietes,
fuel increases.

northarm and western districts (g.g., Ra|shahil,
Rangpur divigions), where rabl season
conditions are favorable but increasingly
challznged by competing crops ke polato and
maize.

Maize exhibiis strong clusiering in northem
districts (Rangpur, Dinajpur, Bogura), proximate
to pouttry feed millz, facilitating efficient forwand
lirkages but placing localized pressure on
pest-harvest infrastructure.

While owerall cereal production displays
geographic dispersion, post-hamnvest andling
capecity remains unevenly distnibuted, with
surplus northern and western regions ofien
facing boiflenecks in drying and storage duning
peak seasons.

Table 32 Top Producing Districts by Cereal Producis

Top District (% 2nd | 3rd 4th Sth District

share) District District District
Rice (A1l Mymengingh Rangpur | Bogura (8.6%)  Jashore Fajshahi
Spanons) {13.9%) [9.8%| {B.6%) 8.2%)
Rice Myrrensingh Sunamgan; Maagaon Metrakona Bagura
(Bora) (5.0%) [4.9%] [4.2%] {4.0%) {3.8%)
Rice Dina|pur {5.0%) Ranggur Mymensingh Rajshahi Bogura
{Aman) 4.8%) [4.5%) 4.2%) {4.0%)
Maize Dinajpur { 129} Chuadanga Ranggur Manilgang Rajshahi

[10%) Divisian (6% (5%
, | [50%=)




2nd
District

3rd
District

Ath
District

5th Distriet

Top District (Y

shara)

Chapainawab. : Watore (5%
panf (7%}

Wieat Rajshahl

(6%)

Thalurgacn (8%) ‘ Pabna (5%)

tote: Whaat-progucing aismicts accows for 50% of natonal produchion, ihe fop 12 mraize aees acoos for 90% of oufpd
Sowvoes; BES (H24); BRRT [F021 | BWMRT (2024); Daly Star (2025

7.2.3 Seasonality and Logistics Pressure

Cereal harvests are distinclly seasonal, generating intense, tme-bound demands on drying, thresh-
ing, and storage infrastructure,

Careal

SJeason

Planting

Peariod

Harvesting
Period

Table 33: Cropping Calendars and Harvest Seasons

Paak Harvest  Harvest

Month

Duration

Legistics
Implications

Rice - Aus | Pre-mon- April-hay AiLigrust- August G-8 weeks | High monsoon
BCHIMN September drying risks;
vulnerability to
rair-vduoed
spoilage,
Rieas - Monsoan Aguat- MNeowvarmber- Mevarnbar 8-10 Paak atesage
Aran Saplamber Decambar waaks demand.
congastion in
wiarahoUges and
millling faciities,
Rice - DryWinbar | Decam- Apri-May April-hay 8-10 Builk drylng amd
Borat bar-Jarwsany e kg slorage
pressure; hgh
volunse surges.
Malze - Rabi Miowam- March-April March 4-fi weeks | Molsture-sensi-
‘Winter bar-Descem- tive storage;
bar rapid post-har-
[ . vest handling
Maiza - K haril fdawre k=LA prl August-Sep- Buiguist 4B weeks
maguimad.
8w bty
Wheat Rabi Mo m- March-April March-Apil 45 wesks | Short drying
bar-Dacam- window:
bar compseditenn for
kb and
equipment.

Mafa: Bond fce sccodris oy 57-07 % of snnusd e produchion: winder malze sceounts for 85% aff lefal maire produciion
Solrces! LSOA FAS (8023, 2024); BRET (2027, BWMRI] (2024)

These seasonal peaks creale acule pressure on drying yards, threshing services, and storage facill-
ties, randering cereals highly sensitive to loglstics perfformance desplte thair refative non-perishability.



7.3. Climate Vulnerability
Analysis

Commeadities are exposed o risks, and this
saction alaborates on how climate, flood,
drought, and pest threats vary across nice,
maize, and wheal production. Rica is highly
susceptible to flood and cyclone risks, especialy
in coastal and flash flood-prone areas, with
additional vulnerability to heat stress, storage
pasts, and rodent damage. Maize faces
moderate risks from drought and waterlogging,

and is particularty sensifive to salinity and
emerging pests lika the fall ammyworm. Wheat,
while less exposed to floods and cyclones during
the Rabi season, has significant risks from heat
siress, especially late in the season, and is
highhy wulnerabla to blast disease epidemics. All
three crope exparience moderate risks from
drought and rodent damage, but wheat and
maize ara also challenged by waterlogging and
salinity. Climate change intensifies risks, with
rice and wheat most affected by rising sea
levelds, erratic rainfall, and shorter winters,

Tabla 34: Climato, Flood, Drought, and Pest Risk Matrix

Risk Factor

Maize Wheat

Flood Risk ' High (Aman, Augin flagh | Moderate (summer Low (Rabl seazon)
fiood areas) maze)
Drought Risk Moderae (Aus Seasom) Mccherate (dry spell in Moderate (lale season
[ grain filling) Feat)
Cycione Risk | High {southemn cosstal Low Low
districts}
Heat Stress I Modarate (Bom late Low-Modarate High (terminal heat

harvest)

after mid-Fab)




Risk Factor Rice Maize Wheat
Cold Stress Loy Low Moderata (early sowing)
Blast Dissase Moderate (specific Low High (wheat bast epidemic
varietas) risk}
Etam Borr Moderais Moderats (fall armmy- Lous
WO amarging)
Sheath Blight Moderate-High Low Low
Storage Pests High (weevils, borers) Moderate (weevils) Moderate
Rodent Damags High {storage, field) Modiesate Moderale
Walerlogging Moderaies (fransplanted High (wery sensitive) Moderate-High
rice tolerant) [
Salinity Modaerale (coasial amas) High {wary sansifiva) Moderats
Climate Change High (sea level rise, Modemais High (shorer winkar, haai)
Impact amatic rainfall)

Sowress” BRAU [(F02T) BALIRY (2024); US0A FAS (A024); (RA Bangladash [2024)

7.4. Value Chain
Structure of Selected
Cereal Products

Bangladesh's cereal syslem operates through
three parallel but structurally distinet value
chaing for rice, malze, and wheat. Whike these
cereals share a common funclional sequence,
harvasting, drying, colection, storage,
processing, and distribution, the location of valee
addition, loss concentration, and
decision-making power differs markedly by crop.
These differences shape logistics needs,
Imvesiment priorities, and vulnerability 1o shocks.

7.4.1 End-to-End Value Chain
Mapping for Cereal Products

At a functional level, all cereals move from farm
to final demand through similar stages. However,
rica concentrates risk upstream, maize
concentrates risk at quality control and
aggregation, and wheat concantrates risk at
ports and bulk storage,

The generalized value chain for careals
emphasizes bulk handling and siorage as critical
nodes:

Cereal Crops Supply Chain

Siorage (Frivatel Cons
ThresharTrader Governiment) Whodezale {‘}um:lrrm
Harvasling and Eloring crops for Distribufing the final
tracding eraps fuiture: Use processed produsts product

(&) G

& ©

Farmar Local Assemblar
Culivating Assamiding
CrOps crops for

distribution

Millar/Processor Reatail

Processing crops Seling
inbo usabls products to
prodicts CONSUMErs



Key characteristica include dominance of bulk logistics, pivotal roles for drying and storage as
loes-coniral pointz, and significant governmeant invalvemeant in rice procurement (via Directorate

General of Food) and public stock managament.

End-to-End Value Chain Architecture by Cereal Products

Stage Rice (Faddy) Maize Wheat
Harvesting Manual —60% + mechani- | Manual haresting + Combing harvesters +
cal -40%,; l[abor-intansive, | mechanical shelling manus (highast
time-sansitve | meechanization)
Drylng S drying 2—3 days; Sun drying 35 days; Sun drying 23 days;
waathar-dapandent high malsture & relatialy low risk
aftakoxin risk
Callaction Farla and farmgabe Apgpregators and feed Governmant procune-
traders; highly fragrrent- mille; buyar-linked rsexnd & peivate flawr mila
ad
Primary Storage Golas, bags, mill storape, | Warehousas; limited Public and privabe
government depols silog (rmostly at feed slosiwarehouses
mHlls)
PFrocessing Pasbiling, husking, Fead processing or Flaur miling
pofishing (mulfiple saps) maize milling
Demand Mode Wholesale markets + Induairial fead buyers Fliowr shopa and retall

retall consumears

Comparative Insight on Value and Risk
Concantration

+ Riee: Value addition and losses are
concentrated between harvest and milling,
due to mullipsa processing steps (dryling,
parboiling, husking, polishing) and prolongad
storage. The chaln is long, fragmented, and
domestic, with rapaated handing and transpaort.

= Maize: Risk concenirates al drying and
aggregation, whare high moisture contant and
defayed handling create aflatoxin
contamination risks. Value caplure |s
concentrated downstream with large feed mills,
making the chain increasingly buyer-driven.

» Wheat: Risk concentrales before domestic
entry, al ports, bulk handling, and sllos. Once

(poultry, fish, livesiock) | outlets

milled, the domestic chain is relatively shorl and
efficiani. Value chain contral is dominated by
importers, millers, and public agencies.

7.4.2. Market Value and Pricing
Trend

Price Formation Across the Chain

Careal prices axhibit gradual escalation from
farm-gate ko retail, incorporating costs for drying,
storage losses, transportaiion, milling margins,
and risk pramiums associated with qualily
detedoration and seasonal supply dynamics.

Tha labie bedow presents indicative price
structures (BOTkg), reflecing recant market
ranges (2024-2025 dala, with notable valatdity in
gr==]1



Table 35: Indicative price structures (BDT/kg)

Farm-Gata Whaolesale Retail Key Price Driver

{BEDTikg) {(BDTikg) (BDT/kg)

Rice (paddy. |  28-33 (paddy) | 45-55 50+ Seasonal procurenssnl,

miilled) pushlic stock releases, and
milling cosis

| Wheat 30-35 40-50 50-65 Impor parily, domestic

supply consirainis,

Maire 24-30 240 4050 Faed ndustry demand
fluckuations.

Indicate anges based on recard markef absanabions, LS04 ang governrnen| reports (2025), Refa¥ prices for fine nea can
axcaed B0T Bl dunng panods of supply fighinass

Prica volatility is mast pronounced in rice, + Agricultural labor — harvesting, drying,
influenced by procurement timing, public stock handling
management, weather events, and governmant + Gollectors (faria, bepari) = farmgate
Intervantons. aggragation, espacially for rice
+ Transporters — frucks, fraciors, boats, rad
7.4.3. Actor Ecosystem {varying by careal)
» Warehouse operators — public depots, private
The cereal value chain is shaped by a warshouses, silos
rulti-ackor ecosystem, bul the relative infleence  Millersiprocessors = rice milks, feed mills,
of actors differs sharply by cersal, affecting how flour mills
loglstics syatems function in practice. » Wholesalars and retailers — markal-based
distributicn
Cora aclors inchude: + Fovarnment agencias — procurament,
storage, food security (DGFOOD, PFDS)
« Smallholder farmers = primary producers; * Imporers = crtical for wheat and increasingly
dominant in rice, significant in maize, dedining in  for maize
whaat

Table 36: Control and Coordination across Actor Ecosystem

Cereal Dominant Actors & Coordination Key Qulcomes
Control Structure Characteristics
Rica Smallhoiders, faria, Highly fragmenbed, Multiphe intra~country trans-
traditional méllers, tradar-driven, weak vertical | $ars; high handling kosses,
govamment {fimited) coordination slow price trans mssion
. Makze Commerndal farmers, feed Barper-driven, semi-integrat-|  More standardzed aggrega-
CONMmpanies, large aggrega- ed, ivfusirial coordmation tion; limited wholesale mle;
iors quality-sensitive flows
. Whaatt Irmpaters, four mills, Inztittionally anchored, Port-cantric fiows: fawear
govarnrmenl apentles caplralized, farmal controle | aclors: large volures: slakle

| {DGFDOD) downeirearn distribuben



7.5. Post-Harvest Loss
Analysis of Selected
Cereal Products

Post-harvesl losses In the cereals sub-secior
arise from a sequence of interinked technical,
infrasiructural, and operational weaknessas that
begin at harvest and accumulate through
aggregation, storage, fransport, and processing.
Uniike highly perishable commaodities, careal
logses are often less visible but economically
significant, driven largely by quality
deterioration, moisture damage, pest
infestation, spillage, and milling inefficiency,
rather than outright physical spoilage slone.
Among all stages, the firet mile, farm-level
operations, constitutes the single largest
loss holspot, setting in motion imeversible
quality and value erosion.

7.5.1. First-Mile Losses:
Farm-Level Operations (Largest
Loss Hotspot)

Farm-lavel post-narvest logses ang consistantly
the highesl across cereal value chains,
accounting for a substantial share of lotal
system losses. Estimated farm-level losses
range from 10=15% for rice, &=10% for maize,
and 5-8% for wheat, depending on seasonality,
waather conditions, and access 1o bagic
post-harvest services,

Key Loss Mechanisms at the Farm Level

a) Harvesting Losses: Rice harvesting remains
predoeminantly manual, with an estimated
55—-65% of rice gilll harvested using slckles,
Manual harvesting 5 associated with;

« Shattering losses of approximately
1.6=1.9%, a3 mature panicles break during
cutting and bundling.

* Labor shortages during peak Boro and Aman
harvest seasons, keading io delayed harvesting
and over-drying, which further increases
shattering and grain cracking.

+ In contrast, mechanized harvesting (reapers
and combine harvesters), where available,
reduces shattering losses and improves
timeliness, but adoption remains uneven due o
cost, fragmented landholdings, and
limited-service avalability.

b} Drying Fallures and Molsture Risk: Drying
iz the most critical contral paint in cereal
post-harvest management, yet it remalng highly
vulneraole;

« 3un drying dominates 75-85% of cereal
drying, typically conducted on opan yards,
roadsides, or homestead courtyards.

= Mechanical drying capacity |s [Imied to
approximately 5-10%, concenfrated mainky
near karge mills and commercial hubs.

= Dependence on sun drying exposes cereals (o
rain, high humidity, and re-wetting, particularly
during Boro harsest (April-May) and
pre-monsoon showers,

* Inadequate drying results in high grain
moisture (maore than 14%), leading to mald
growih, discoloration, and reduced milling
FECOVETY.

c]Early Storage Losses: Once dried, cereals
are often stored termporarily al the farm level in:

= Traditional golas, jule bags, of woven
pelypropylens sacks,

* These systems provide minimal profection
against insects, rodents, and moisture ingress.

= Hermatic of improved slorage salutions remain
below 5% of adoption, limiting farmers' ability
to safiely store graim even for short durations.

Early siorage losses are particularly savers for
rice and malze, where insect infestation and
rodent damage bagin within weeks if molsiure
cantrol 15 inadequate.



7.5.2. Aggregation and Storage
Nodes: Integrity Failures

Aftar leaving the farm, cereals pass through
aggregation points such as villaga traders, arats,
local depots, and mill storage facilibias. Whila
these nodes are crifical for volume consolidation,
thay introduce addibonal loss risks.

Loss Drivers at Aggragation and Storage

» Moisture management failures: Grain is oftan
ra-axposed to humid conditions during loading,
unfoading, and short-term holding.

* Past infestation: Inadequata fumigation, poor
sanitation, and mixed storage of obd and new
grain sccedarate insect damaga.

= Handling damage: Repsated bag handling,
stacking, and unstacking cause spillage and bag

tearing.

Reported storage loszes at aggregallon nodes
vary widely by facility quality, ranging from 4% in
better-managed warehouses 1o over 10=-14%
in poorly maintsined fraditional storage
environments.

These losses disproportionatedy affect
smallheiders, wha lack bargaining power and
are often forced to sell Immediately afler harvest
to avold storage risk.

7.5.3. Mid-5tream Logistics:
Transport Modal Split and
Quality Deterioration

Transport is a critical mid-stream function that
links farmg, markeis, mils, and siorage facilities.
Cereals logistics In Bangladesh remain
dominated by bagged transport, with limited bulk
handling.

Table 3T: Transport Modal Split for Cereals

Share (%) Typical Key Characteristics
Distance

Coverad trucks T80 E0-400 km Daminant made; bagged ransport;
axposuna to rain if poory covarad

Rall 1015 200-500 km U=zed mainhy for imported wheat and
public food distribution

Inlamnd wate rways 5=10 B0-300 km Bulk Nows from pors to fvenine
depols; cost-efficient bl slow

Fickupsfvans 510 10-50 km Farnm-to-focal market or small mill
transport

Source: CESpace (20240 MACS-G20 R2003): BRAY Post-Hanarsl Studies; DEo" Logitios Dafa (Estmated)

Typical Mid-Stream Loss Mechanisms

* Rice: Bag tearing, spilage during
Ioadinglunioading, and molsture uplake during
rain exposure in transit,

« Maize: High suscepiibility to moisture
absomption leading to fungal growth and aflatoxin
contamination, especially when transported or

siored without adequate ventiation,

« Wheat: Splilage and pest Infestation during
transport imlerruptions. or storage breaks.

While transport losses per trip may appear smaill
(often 1=3%), thelr cumulative effect across
miltiple handling points contributes significantty
to tolal system losses.



7.5.4. System-Level
Post-Harvest Loss
Quantification and Economic
Impact

Headline Loss Ranges (Harvest to Retail)

* Rice: 8-15 percent commonly reporied;
system-wide estimates rise to 15-20 parcent
when siorsge, milling, and transport
Imefficlencies are included,

« Maize: B8-12 percent system loss.

* Wheat: 812 percent system loss,

Table 38: Monetary Loss Estimates per Metric Ton

Loss Component Rice
(USDIMT)
Farm-leel losses J6-05
Siorage |osses 11-22
Milrig lasses 8-20
Transpo losses 4=7
'I'nl:l.;un per H:'I' 'EL'I-:1 H

Maize Wheat
[LSDVMT) (USD/MT)
22-33 22-33
T-13 T-13
=12 818
24 2-4
16-62 39-68

Assumnpdions: Rice farngate prce 40,000 BOTAT (USD 264); Maire 24,000 BOTAMT (UED 298); Wheat 28 500 BOTMT
(LIS 2F2); Exchangs rale 170 BOTAED
Sources: Loas pevcenfages fom prevaus fables; farmgate prces from DAM Bangladesh {2024)

Even small percentage losses transiate Into large absolute value lzakage due to the scale of cereal
production.

Table 39: National-Lewvel Annual Loss Estimates

Commodity Production System Loss Loss Value
(MT) Loss (%) Velume (MT) (USD millian)
Rica =37, 000, 000 15-20 i 5.55-7.40 millicn 2,018-2,501
Maizra =4 S00,000 B=13 | 0. 380 54 rrdllian TB=11R
Wheat =1, 100,000 812 ! 0.088-0.132 million . 20-31

|
Spurcea: Froguchon fgm BES (2084 loss percentages fm anelaia; vales calcufadad

Across rice, maize, and wheat value chains,
posi-harvest losses are drivan lass by
single-point failures and more by cumulative
degradation across mulliple weak links. The first
mile sets the ceiling for guality, while deficiencias
im drying, storage, transport, and milling
progressively erode value, Addressing
early-siage losses, particularly timely
harvesting, mechanical drying, and improved
storage, offers the highest economic retum, as

downstream intarventions canndot fully recover
walue lost at the farm leval.

This analysis underscores that reducing ceresal
Iosses s not primarity a production challenge but
a gysteme-level agro-logistice challange,
requiring coordinated investmenis across farm
services, storage infrastructura, fransport

slandards, and procassing eficiancy.



7.6. Current Infrastructure, Logistics, and Capacity

The cereals legistics sysiem remains
fragmented, partially modernized, and
heavily reliant on traditional practices, with
significant gaps at the first mile, in bulk storage,
and along impori-linked corridors,

7.6.1. Drying Infrastructure and
First-Mile Handling Capacity

Drying is the most critical firel-mile operation for
cereals, particularly rice, yet it remains thea
waakest link in the systam.

What exists

« Sun drying dominates acroes all noe-growing
regions, accounting for an estimeted B5-80% of
drying, typically conductad on farmyards, vilage
roads, or opan threshing floors.

* Limited mechanical dryers are cperated by
large mils, contract growars, and a8 emall
number of public facilites, mainly in Boro rica
clusters,

= Gome farmers and traders use plastic sheets
and tarpaulins o reduce re-watting risks during

sun drying,
What is missing

= Adeguate community-level mechanical
drying facilities, espedally during peak Boro
and Aman harvests when rainfall risk s high.

= Organized drying yerds with raised platforms,
drainage, and protection from traffic and

+ Affordable drying services accessible to
smallhalders within short fransport distances,

Implications: Dalayed or inadequate drying
lsads to high moisture retention, which
accalerates fungal growth, increases breakage
during milling, and reduces storage life. These
losses are ofien invisible at farmgate bul result
in systematic guality downgrading and price
discounts downstream.



7.6.2. Storage Infrastructure:
Farm, Private, and Public

Capacity

Storage infrastructure for cereals exisis at
mudtiphe: levels but i uneven in qualify,
aceessibility, and effectiveness,

Farm-level storage

* Most smaliholders rely on traditional storage
structures (golas, earthen bins, jute bags),
offering limited proteciion against insects,
rodents, and molsture,

* Use of hermetic bags or metal sillos remains
lImited, largely due to cost and awarenass

barriers,

Slorage Type

Private storage

+ Traders and millers operate warehouses of

varying quality, mosily bag-based storage
withaut temparature or hemidity control.

+ Largar rica millz maintain short- to
meadium-term storage to manage throughput, but
capacity is often fully utilized during peak
harvesls.

Public storage

= The government maintains a network of public
food grain warehouses and silos under the
Ministry of Food.

+ While these facilities are crifical for public
procuremant and food security operations, many
ara aging, geographically uneven, and
insufficiant relative to national production
volumas.

Table 40; Storage Types and Capacity

]

Capacity
{MT)

Malze
Capacity
[MT)

Wheat
Capacity
(MT)

Ownerzhip Conditlan

Government 400,000 Mot applicabée | 1,200,000 Public Midem, undanuk-
Sllos Ized
Gowernment 1,200,000 Mot applicable | B00,000 Public Paar, damp,
Warshouses rodent damage
Total Govern- 1,500,000 Mot applicable | 1,500,000 Fublic Mixed

ment

Private Ware- BOO, 000 00,000 400,000 Privals Varable quakly
hougses traders

Rice Ml 2 500, 000 Mot applicaibée | Mol applicable.  Millers Adjacent 10 milla
Siorage

Faad Mill kot applicabla | 1,200,000 200,000 Faad Maodam,

Storage CIHMparnias shori-tarm

Flour M Mot applicable | Wot applicabée | 800,000 Flowr mills Sllos + warehous-
Storage ES

Cold Storags 50,000 (seed) | 20,000 {seed} | 300000 (sead) Privale Specialized

Total Mational =4 850,004 =1,820.D00 =3,230,000 Mixed Insufficient
Capacity

Peak Reguire- 12,000,000 1,500,000 ¥.000.000 - Large gag

ment




Whaoat | Condition

Capacity

Storage Type Rica Maizo Owenarship

Capacity
(MT) {MT} {MT}

Capacity

Capaeity A0-50% BO-05% 25404 - Seazonal vanation

Litilizathan

Mate: Gaverrent aimed io ravse sio capeciy o 2.2 milion MT by 2005, ourent sfitus 7.6 milan WT dofal
Sowrses: Mohiddin (1988 Bamgladesh Food Secunly Bulafin [(2012]; FPMU Banglndesh (2024); DGFOOD [2024)

Key gaps

* Lack of modem, past-controlled storage near
production clusters,

= Limited integration between private siorage

semi-automatic technology.

» Modem aulomatic and semi-autematic mills
have expanded, improving recovery rales and
quality consistency, yel they process only a
portion of fotal cutput

and public procurament systems.

* Tradiional mille are aesociabed with higher
broken rice percentages, energy inafficiency,
and inconsistent quality, confributing to hidden
value loss.

* Inadequate buffer storage to smooth seasonal
supply giuts and lean-period shorages.

7.6.3. Milling and Processing

Capacity Maize and wheat processing

* Maizea is largaly processed by industrial feed
mills, which are relatively modem and efficent,
benefiting from scale and contract-based
procurement

Processing capacity is a cantral determinant of
value ratantion in cersals, especially rica.

Rice milling

= Wheat milling is concentrated in 3 smaller
number of commercial flour mille, supplementsd
by imports of processed flour.

* Bangladesh has thousands of rice mils, but a
significant share still uses traditional or

Mill Type Mumibes Capacity Daily Utilization Rice Location
of Units {MTihr) Capacity Rate Recovary
{MT)

Auto Rige a1+ 3.0-3.5 SO-40 58% 67.5% . Major districts
Mills dooumented
Seml-Auto =500 15-2.5 25-40 G0-F0% B5-67% Diatrict towns
Rice Mills
Engleberg 1,000+ 0.5-1.0 B-15 T0-B08 53-55% Rural areas
Mills
Malze Flour 200+ Wariable ‘Wariabla GR-T5% 85-80% Feed indusiry
Mills IONBS
Whigat Flour 200+ 2.0-50 35100 BO-T0% T2-78% Urbkan cenlars,
Mills pars
Parboiling SO0+ 1.0-3.0 16-50 66-T5% N Marthern

Units disiricls

iote: Enpleberg mils are noloneus for 45-47% breakags; head nee recovery 15 ony 30% of miled noe
Souces; BRAY (204 Kivar af al (2024, IRRY Rice Knowiedpe Bamk (2024



Constrains

* Limited access o finance for mél
modernization, aspacially for small and meadium
oparatons.

= Waak incanlives for guality-basad procurament
upsiream, reducng pressure o improve
posi-hamast handling.

7.6.4. Transport Infrastructure
and Modal Characteristics

Transport bogistics for cersals are dominaled by
road-based systems, with limiled wse of rail or
wialervays for bulk movarmsent.

Current situation

* Road transport accounts for ovar B0-85% of
domasic ceneal movemant, primardy via frecks
and pickups carrying bagged grain

« Indand waterways are used selectively for
public procurement and long-distance movemen
beut remiain Lencerubilized,

+ Rail iransport plays a marginal role due to
limited bulk-hkandling compatibdlity and
scheduling constraints.

Table 42: Transport Cost Comparison

Cost
(BOT/MT-km|

Transpor

Typa

Quality Loss
[100km )

Weathar
Dependency

Infrasiructure
Reguiremant

Spaad
(ki

Open Truck 3548 0.8-1.2 40-50 Modersts (rain) | Roads
Covered Truck 4,58.0 0.30.5 45-55 Low | Rosds
Bulk Truck 3.04.0 0.50.8 40-50 Moderate | Roads + loading
eulprment
River Barge 1,525 0.240.4 8-12 High (season) | River porls,
walarsays
Rail Wagon 2.03.0 0305 30-40 Low Rail netwark,
| sadings
Small Boat 2.9-3.5 0.5-40.8 8-10 High Flivar acoess

Acde; River fanspoed (3 cosf-aiective Bul Seasomn Fnd M st analies wiliviedys, dry Season duces capacity

FPUeay indorny estimadas, FRMLU Sangindesh (E084)

Hey constraints

* High dependenca on bagged transport

increases handling losses, labor costs, and
turnaround timeas.

* Seasonal congastion during peak harvests and
import armvals disrupls timely movament.

* Limited bulk handling infrastruciure {conveyars,
gilos, covered loading bays) restricts efficiency
gains

7.6.5, Import and Port-Centric
Logistics (Wheat and Maize)

For wheat and a portion of maize, logistics
performance is closely ted to port infrastructure
and bulk handling capacity

Whazat exists

* Imports are concentrated through Chattogram
Part, with some use of Mongia Porl.

« Grain is fypically unioaded using a combination
of bulk and bagged systems, depending on
vessal type and imporier capacity.



« Public and private zllos racalve a porlion of
imports, aspacially for government stocks.

What i= missing

= Dadicatad, modarm bulk grain terminals with
high-capacity unloaders and direct corveyor
links to silos.

» Bufficient port-adjacent storage o reduce
demumage and congestion.

+« Efficlent multimodal links from ports 1 inland
consumption cantars.

Implications: Porl congestion, vassal dalays,
and handlirgg inefficiences increass landed costs
and expose the careal system to global price

valatility and supply disruptions, particularly
during perods of international markeat stress.

7.6.6. System-Level Capacity
Gaps and Misalignment

Acroes the cereals sub-sacior, infrastructura
invesiments ramain misaligned with loss
hotspots:

+ Drying and first-ribe handing, whera quality
losses originate, receive minimal investman.

» Storage and milling upgrades lag behind
production grondh,

+ Import logislics focus on throughput rather than
resilience and cosl efficlency.

Ags a result, cersals expeariancs modarate
percantage losses bul very large absolute
BCONOMIC [0ssas, given the scale of production
and consumption.

7.7. International Trade
Dimensions and Import
Dependencies

T7.7.1. Import Composition,
Volumes, and Sourcing Patterns

Bangladesh's ceraal sector iz charactenzed by
ovarvhalming import dependence rather than
export potaniial. Bangladash mporis
approximately B5-90% of its wheat
consumption {annual demand T.0-7.5 million
tonnes) and significant maize volumes for the
livestock feed industry, while malntairing
self-sufficiency in rice with occasional
strategic imports during production shorifalls.

Wheat Imporis

Ini fiscal vear 2023-24, wheat impois sxceaded
6.8 million meatric tons (MT), represanting a
fiva-yaar paak, valued at approximalety §1.5-1.7
billion at prevailing international prices of
$227-240 per lonne (Ministry of Food, 2024).
This import volume raflects Bangladesh's
struciural whaat deficit; domestic produciion of
approvimataly 1.1 million MT covers only 15% of
total demand, with the remamnder meat through
gevernmeant procurament and prvate sacior
imports.

Following India’s wheal axport ban in May 2022,
Bangladesh diversified sourcing significantly.
Russia emerged as the dominant supplser,
accounting for approximately 50% of 1otal wheal
imports (—3.4 million MT), with the Govemment
of Bangladesh procuring 850,000 tonnes directly
from Russian suppliers [Ministry of Food, 2024).
kraine, despite ongoing conflict, maintained
wheat exporis to Bangladesh through Black Saa
grain corridor arangemsants, supplying an
astimated 10-15% of impords. Other major
sourcas include Canada, Australia, Romania,
Bulgaria, and Uruguay, while the United Statas
re-entered the market in 2023-24 after a hiatus,
axporting 83,000 MT.

This diversification was necessitated by India®s
abrupt sxport prohibition, which previousty
supplied 62.3% of Bangladesh's wheat imports
in FY2021-22, followed by Canada (13.3%),
Ukraine (8. 7%), Australia {7 8%), Argentina
(4.7%), and Russia (2.1%). Tha shift toward
Russian and Ukrainian wheal, despite
gecpolitical risks, reflacts price competiiveness
and bilateral paymeant arrangemeanis that
miligate foraign exchange pressures.



Maize Imports

Bangladesh imports maize primarily for pouliry
and callle feed, with Brazil dominating at B0% of
import volumes, followed by India (5.9%) and
Myanmar [5.4%). Tolal malze import volumes
flsctuate based on domesiic  harvest
paformance—In years with strong domastic
production (3 8-4.0 milllon MT), imports decline o
200,000-400,000 MT, while weaker harvests
necessitate imports of 600,000-800,000 MT.
Impor prices average 3280-320 per tonne CIF
Chatiogram Porl

Rice Imports

Rice imports are episodic and poltically sensitive,
activated only duwring production shorifalls or
price stabllization needs. Bangladesh Imported
minimal rice volumes In FY2023-24 dug In
adequate domestic production, though global
price  wolatiity (exacerbated by India’s
nofn-basmati rice export ban In  2022-23)
consiralned Iimport  optlons  when needed.
Historical sources include Indla (when permitted),
Thalland, Vietnam, Myanmar, and Pakistan, with
imports  typically comprsing 0.5-2% of total
eansumplion.

T.T.2.
Infrastructure
Operations

International
and

Logistics
Port

Cereal imports flow through Bangladesh's
two maln seaports: Chattogram Port (handling
B5-90% of grain imports) and Mongla Port
[10-15%), with minimal volumes through Payra
Port  (operational but  limited grain-handling
capacity).

Chatiogram Port operates dedicated grain sllos
and bulk handiing facilities, though capacity
consiraints necessitate the use of bagged
imports for significant porions. The Bangladesh
Food and Grain Councll coordinates govermmant
wheat procuremeant and distribullon through the
publlc procuremeant system. Private saclor
imports  ara  clearad through Chaltogram
Custorns House, with imported grains either
meving direclly 1o flour mils or enlerng privale
Warehouse Systams.

Transit times for wheat shipments average: 15-20
dayes from Black Sea poris (Constanta, Odassa
via alternative roules, Movorcssivsk), 25-30 days
from Morth Amenican ports {(Vancouver, US Gulf),
12-18 days from Australkan ports (Fremantie,
Adelaide), and 18-25 days from South Amerdcan
ports (Santos, Buenos Aires). Fraight costs range
from $25 to 345 per tonne depending an arigin,
charter markat condibons, and saasonal demand.

Internatonal shipping  lines operating  bulk
carflars for grain  Include Cargll Ocean
Transportation, Louis Dreyfus  Armateurs,
Okdandorff Camers, and regional operators.
Thaesa companws provide Panamax and
Handymax wessels for bulk graim shipment, often
under long-tenm contracts with major trading
housas.

Major inlematioral grain traders active in
Bangladesh wheat procurament include Cargill,
Louis Dreyius Company (LDG), Bunge, Glencomn
Agriculiure, and regional fraders such as Odam
Internabional and Adanl  Wimar. These
companias coordinate onigin procurament, vessal
chariering. cargo insurance, and destinalion
logistics, earmning margins of £10-20 par tonne on
typical ransactions.

Within Bangladesh, wheat distibution involves
axtenshra networks of flour mills (both lange
industrial mills and thousands of small atta/maida
mills), government food warehouses operated by
the Direciorate General of Food, and private
grain traders and wholesalers. The public food
distribution  systam  maintains strategic grain
resarves of approximately 2.4 million MT capacity
(expanding 1o 3 milion MT by 2025} across
1,800+ government warahouses and 18 modam
silos,

7.7.3. Customs, Quarantine, and
Quality Assurance Systems

Wheal and maire imporls face |less stringent
phytosanitary scruting tHhan  horticubliural  or
livestock products, vyet several regulatory

checkpaints govarmn quality and safety,

Customna clearance at Chattogram FPort s



managed by Chattogram Customs House undar
the Mational Board of Revanue (NER). Standard
documentation includes a bill of lading.
commercial imvoice, packing list (or weight
certificate for bulk), cerificate of origin,
phytosanitary certificate from exporting country
[cerifying freedom from guarantine pasis), and
lettar of credit or payment documeniation,

Tha Plant Quarantine Wing inspects grain
shipments to varfy freedom from prohibited
pests, particusarly khapra bestle (Trogoderma
granarium}, various weevll species, and ather
storage pests that could establish in
Bangladash. Fumigation is required if live
infestation is detactad, conductad with
phosphine or methyl bromide at port fumigation
lacilities, adding 5-7 days to claarance lmas and
cosls of $800-1,500 per container or proporional
charges for bulk fumigation.

Quality parameters monitored by Bangladesh
Standards and Testing Institution (BSTI)
irciude moislure content (maximum 14% for
safa storaga), foraign matter contant (typically
=2%), damaged kemels, and mycotoxin levels
(particularty aflaioxin for maize, vomitoxin'DON

far wheat). Whila BSTI condusts periodic
sampling, comprehensive tasting is nol routine
far bulk commearcial impaorts, creating potantial
food safety risks that informal quality control by
millers and traders partially addmessas through
wisual and tactile inspactian.

The Ministry of Food's Directorate General of
Food maintains additional quality specifications
for government procurament, including minimum
protein content (11.5% for bread wheat), falling
numbar (minimum 250 seconds), and test weight
paramelars, with accradited surveyors
sonducting pre-shipment and discharge

inspectons.

7.7.4. Border Trade and
Regional Grain Flows

Careal border trada remaing mirimal compansd
to horticultural products, reflecling transporiation
aconomics (Iow value-to-waight ratio makes
long-distance small-volume trade uneconomlcal)
and govemment sansitivity around grain
supplies.

India-Bangladesh border areas see modest
rice and pulsa flows through border haats,
prmarly serving local consumplion rather than
commercial volumes. During perods of price
differentiais, informal rice movameanits oocur,
though India's expart bans and Bangladesh's
owm rice axport prohibitions Bmit scale.

Myanmar-Bangladesh bordar trade includes
rice exports from Myanmar to Bangladesh
{particulary during Myanmar surplus vears), with
some maize flows. Myanmar rice traddionally
antars through Sithwe-Teknaf watorsvay
crossings, though volumes are undocumenied
and varable, estimatad at 5,000-20,000 tonnes
annually depanding on relative pricas and
harvest oulcomes.

7.7.5. International Investment
and Infrastructure Projects

Given the cereals sectors impor-dapendent

nature, international investments focus on
infrastructure for import facilitation, storage



capacity enhancement, and domestic
production efficiency rather than export
devalopment.

The Asian Development Bank's MNational
Logistics Policy implementation support includes
components addressing por efficiency, silo
capacity expansion, and multimodal connectivity
that faciitate grain mports. ADB's cumulative
Bangladesh porffolio includes infrastructure
loans supporiing Ghattogram Port sxpansion
and logislics cormidor developrmeant

The Warld Bank, through its Bangladesh
Davelopment Update and sacioral programs,
has identified food security and grain storage
infrasstruciure as priovities, supporting projects
for strategic graln resens capacily expansion
and warshouse modemizalion, though specific
project-level investmeants in cereal infrastructure
are integrated within broader agriculbural and

rural development porfalios.

Tha United States Department of Agriculture
[USDA), beyond axport market development for
LS wheat (which faces price competitivenass
challenges against Black Sea origing), providas
technical assistancs on grain quality siandards,
mycotoxin managemant, and food safety
systems through USDA Foreign Agricultural
Senice programs.

Japanese Official Developmant Assistance
{ODA) through JICA has supportad food security
programming, including grain storage projects,
trough recant JICGA Focus has shilled towand
Infrastruciura (transport, enargy) and disaster
resilience rather than agricultural storage
sysiams.

The government's warshouse expansicn
pragram, financed hrough domesiic allocations
and devalopment pariner budgal support, aims
o reach 3 million MT government storage
capacity by 2025-28, reducing dependence on
ad-hoc privale siorage and improving prics
siabilzation capacity durng import surges or
domastic harvasl Mluciualions.

7.8. Strategic Analysis &
Way Forward — Cereals
Sub-Sector

Bangladesh's cereals system, anchored by rice,
wheat, and maize, is ceniral 1o national food
security, price stability, and macroeconomic
resliance. While production performance has
bean relatvaly strong, particudary for rice and
maize, the system remains strucurally
vulnerable due 1o high post-harvest losses,
import dependence, and logistics
inaefficlencies. These challenges Increasingly
shape food avalabllity and inflaion dynamics
mare than yiedd consiraints.

This seclion synthesizes cumulative economic
losses, strategic sirengihs and risks, and pricTity
Imvesiment and policy palhways to transiorm the
cereals value chain from a volume-drivan bul
loss-prone systam into a value-retentive and
resiiant food logistics network,

7.8.1. Cumulative Loss and
Economic |I'I1D-EIEt

Import Dependence and Exposure:
Bangladesh's cereals balance reveals sharply
differentiated risk profiles:

* Wheat: Highly Import-dependent, with 85-86%
of annual consumption [B-=T million MT)
sourced from global markets, costing USD
2.0=2.5 billion annually. This exposes the
country to global price volatility, freight shocks,
and geopolitical disruptions.

» Rice: Largely self-sufficiant, with impors
limited to deficit vears and axpods confined
mainly o aromalic variebes. However, domestic
Imefficlencies generale large intarnal losses.

* Maize: Rapldly rising import dependancy.
increasing from 150,000 MT in 2019 to ~2.4
millian MT in 202324, driven by expansion of
the feed industry.

Logistics botllenacks, especlally port congestion



at Chattogram, bmilied bulk grain handling
capacity, and high demurrage, add USD
S5-10/T to import costs during peak periods.
Import logistics costs (USD B0-90/MT),
combined with currency depreciation, amplify
Inflationary prassure across the food sysiam,

Mational Post-Harvest Losses: Post-harvest
losses rapresant the larges! avoidable econamic
drain in the cereals sactor:

« Total annual cereal losses are estirnatad at
6.0-8.1 million MT, valued at USD 2.1-2.8
killian.

» This loss value exceads the tolal value of rce
imports in most deficit years.

» & 30% raduction in losses could save USD

B30-850 million annually and provide carsals
sufficiant lo feed 1520 million people, without
expanding cultivaled area.

Loss Concentration by Stage: Losses ars
highly concentrated in a few stages:

« On<farm drying: 1.5-2.8%

- Farm-level storage (3-8 months): 1.5-7.0%

» Milling/processing: 2.5-5.5%

Together, these slages account for 60-T0% of
total system losses, indicating that early-slage,
relativaly low-cost intervantions offér the highest

raElums.

7.8.2. SWOT Analysis

Elament Rice Maiza Wheat

Strengths Mear seif-sufficiency, High yield potential; Established import
three-season cultivation; | sirong indusira channeds; rabi-geason
sirong research base demand; clusiered crop; lower monsoon
(BRRI) aromatic rice production; efficient EXpOSUre
&xport niche fead-mill inkages

Weaknassas High post-harmast Rising import dapan- Extrame imporl dapan-
losses (15-20%); dance (35-40%); limited | dence (=85%); slagnant
traditional milling dormestic procassing produclion; diseasa
dominance; waathar-de- diversity risks (wheat blast)
pendant drying

Opportunities Mechanical drying; Feed sector grawth, Import substiution
maderm mill expansion; diversification from rica, throwgh winter Intensif-
vialue-added products; and yleld gap closure cation; blagi-resistant
salective export growth varieties

Threats Climate shocks (foods, Global price volatilty; Gegpolltical disruptions,

salinity); labor shorag-
es; price volatlity

pest pressune (FAW)
land cormpetithon

currency depreciation,
and global supply
shocks

7.8.3. Investment and Policy
Implications

Transforming the cersals sector reguiras priorn-
tizing inlerventions by economic retum, not just
by percentage koss reduction, Evidence shows

that preventing Irmeversible quality loss at earty
stages delvers the highast payofl, while down-
stream Intarventions alone have limited impact.

Strategic Priorities

Kay priority Investmant areas are:



A. Mechanical Drying Infrastructure
{Highest ROI)

- Gritical for ree and maize during peak harvesls,
- Investment of USD 500=-800 million could
reduce system |osses by 1.5-2.5 percentage
points.

« Community-based and mill-linked dryers should
ba priortized.

B. Modern Rice Milling Expansion

- Replacing traditional mills with semi-automatic
and automatic systems.

- USD 300-500 millian invesimeant could reduce
milling losses by 40-50% and improve
export-grade guality,

C. Storage Modernization

- Expangion of silos and pest-coniralled
warehouses for dos and wheat.

- Hermetic storage at famn evel offers
immediate, kow-cost impact

D. Import and Bulk Handling Logistics

- Dedicated bulk grain terminals, conveyors, and
por-ad@Ecen slos.

- Reduces demurrage, handiing logs, and landed
cost volatility.

5. Quality Systems and Market Reform

- Expansion of grain testing labs and
enforcermnent of grading standards.

- Enables quality-based pricing and fasier price
transmession.

Table 43: Summary of Priorily Interventions and Delivery Framewark

Priority Area Key Actions Commodity Primany Delivery
Focus Responsibility Model

1. Firgi-mille drying | Mechanical & | Al eareals Mexd, Private PPP, private
community dryers riiifks D&M

1. Farm storags Hermwetle bage, All caraals Mo#, NECs Subaldy +
matal allos rmarkel

3. Milling modarn- Autormalic/'semi-aute | Rica Private sacior Credit & tax

ization mills incantivas

4. Bulk storage & Siko axpanalon Rica, Wheat Mingsiry of Food Public + PPP

silas

5. Port graln Bulk terminals, Wheat Maiza Paort Awthority Publc invaEt-

handling COMMEYOrs ment

6. Quality sysbtems Tesling s, grading | All cereals DA, BSTI Pubdic-led

7. Farmer capacity | PHL training All coreaks DAE Pubilic exlongion

A coordinaied strategy, combining mechanical drying, madern milling, storage upgrades, and
import logistics reform, could conver annual losses into strategic grain reserves, reduce inflation
volatiity, and strengthen resilience against ghobal supply shocks. With total investment needs estimat-
ed at USD 2.0=3.0 billlon, roughfy equivalent io one yvear of current losses, the cereals sub-sactor
offerz one of the highest-relum ransformation opporunities within Bangladesh's agri-icod sysiam,



Market Entry Points and
Investment Opportunities for
International Companies
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8.1 Commercial
Opportunity Landscape

8.1.1 Market Scale and Growth
Trajectory

The agro-logistics sector in Bangladesh is
estimated at around USD 10.5 billion (BDT
1,282 billlon), representing 21.4% of the
nation’s agricultural GDP. This figure
underscores how inaflickent logistics, such as
posi-harvast and cold-chain losses, significantly
reduce rural incomes and overall national value
addition.

Post-harves! lozsas are particularly high In
Bangladesh, espaclally for perishable goods:
each year, 20%—44% of frulls and vegalables
are kosl, costing the economy about USD 2.4
to 2.5 billion annually due to the lack of
Sdequate cold chain and nandlng T3ciites.
Multiple Industry and govemment studies
confirm thesa findings.

Cold sterage capacity is currently about 2.4
miillion metric tons, much lower than the
astimated demand of 4.5 million metric tons.
This shortfall, combined with inefficlency, leads
to shgnificant spoilage and waste, espacially for
pershable (tems other than potatoes.

Tabla 43: Total Agro-Logistics Market Size [FY2023-24)

Subsector Market Share () Value (USD)
Livestock (maat & dairy) 48, T% | 4.9 billion
Yegetables I 18.87% I 2.0 billien
Figh 13.3% 1.4 billien
Fruits | aa% | 1.0 illian
Cereals T 756 millian

Ii Foultry/Eggs - 4.7% . 441 million
TOTAL 100% 10.5 billion

Investment Gap: An astimated financing gap
of USD 2.0-3.5 billion axists in cold chain,
first=rmile infrastruciure, and processing unils,
presenting both iImmediate and long-term
Invesiment opportunities.

Growth Dynamics:

= Anticipated 8%-12% per annum growth,
based on urbanizaton, increasing middie-class
consumption (projected io be USD 100+ billion /
year of the food market In 2030). and export

preparadness neads.

= The growth lailwinds are an increase in
demand for processed foods (It iz expected 1o
Increase from approximately USD 5.8 bn by
2030 to approximaiely USD 4.8 bn by 2025).

8.1.2 Which Problems Can Be
Solved Commercially?

PRIORITY A: First-Mile Quality Loss
(Highest ROI)

In Bangladesh, G60%-F0% of ovarall post-hanast
losses are al the farm level and at early stagas
of eggregation because of ineffective sorting,
drying, transport, and cold chain breakage.

Suggested business solutions and
market opportunities:

1. Mechanical Drying Systems

Market Opportunity: WSD 500- B00 milion on tha
drying of rice and maizae, which are more
important in areas where ambient drying is the



currant cause of quality decling.

Tachnology Advantage: The proven technology
Ventidex and Cimbria automated moisture control
dryars, particulardy in the humid trepical
anvironment

Entry Strategy: Dealer nebwork + after-zales
sarvice centars in Bogura, Dinajpur, Rangpur;
financing partnecships with IDLC, Lanka Bangka,
abe.

2. Village Milk Chilling Centers (VMCCs)

Market Opportunity: USD 200-350 milllon market
of small to madivm scale dairy chilling stations;
less than 10 percent coverage.

Technology Advantage: Solar-powerad sysiems
are gridless and green, enabling mobility as well
as cimate-adaptive praclices.

Business Medeal: PPP with processor off-take
agreements (Milk Vila, BRAC Aarong
pannerships)

3. Non-Reefer Insulated Transport
Solutions

Market Opporunity: USD 150-250 million

opportunity of insulated packaging and vans,
which are of lower capex: northam milk balts o

Dhaka and shrimp cormidors to processing
canlers, speciically.

Entry Strabtegy: Pariner with logistics

companies (Transmove, Shajgoj Logistics)

PRIORITY B - Cold Chain Infrastructure

Approximately, less than 10% of pedshables are
given the appropriate cold chain treatment; most
pershables slill move through non-reafer
Mmeans.

Significant project activities and investmant
opportunity:

1. Multi-Commeodity Cold Storage

Invastmeant Opporiunity: Investmant USD
300-500 million in 500,000-750,000MT regional
hubs in Rajshahi, Jashora, Khulna, and Gazipur.
The Dutch expertise (e.g. CO2MHI syslams)
may be used to reduce the oil sxpenses and
make the refrigeration sysiem much more
redlable to a significant axtant

Entry Strategy: Joint venturing with local
construction companies [Mir Group, Shams
Group); Operation & Management contracts for
government cold chain projects.

2. Packhouse cold room infegration

Investrment Opporiunity: USD 200-300 millkon o
build around 50-75 grading, packaging,
pre-cocling, and phylosanitary processing
facilities — to ba axport-ready.

PRIORITY C: Processing and Valua
Addition

Only 12% of horticulture and 10-15% of poultry
output is processed, lBaving surpluses and gluts
that depress farmgate prices.

Target Value Chains:

1. Fruil Pulp & Juice Processing: USD
100-150 million approximately.

2. Modarn Rice Milling: USD 300-500 million to
replaca lagacy Englabarg/Rice milks and reduce
broken rice percantages.

3. Meat Processing & By-Product Utilization:
USD 150-250 milliory, with high valee in halal
export markats and biogas opporfunitias from
slaughtarhouse residuas,

8.2 Scalable Business
Models by Timeline

Investrment opportunities are organized by
implemeniation Umeling, capital requirements,
and risk-return profiles o enable sirategic
pricritization.



SHORT-TERM SOLUTIONS (1-2 years, Lower CAPEX, Rapid Deployment)

Expactad ROI

Salution Investmant Implarmantation

Raturnable Plagtic | LIED 5100 1B8-26%,; IRR Hartizuiburg DiaposH systam; pilol
Crats Leasing Iradars in Bogura, Jashom
Mobile Pre-Coal- LISD 3-88 20-26% IRR Mango., tomato Service-based pricing;
Ing Units hotspots contract wilh exporters
Insulated Milic LISD 10-2001 15-22% IRR Morthern dairy Processor-backad
Cans + Solar bedt contracts (Milk Vita,
VMCCs BRALC)
Harmetlc Storage LSO 15250 25-35% IRR Rice, malze Cooperative bulk
Bags (Ceraals) smalkhodears purchass; microf-
nance-linked
| Live-Fich Aarsted | LISD 512 | 20.30% IRR ' Tilapia, panga: | Teadee Ll prsn
Traneport &ius farmans beasing: quality
pramiurm priging

MEDIUM-TERM SOLUTIONS (2-4 years, Moderate CAPEX)

Investment

Solution Expected ROI Target Implementation
Ragional LISD 50-10084 12-18% IRR Wholasale PPP with city corpora-
Muiti-Cirmm odity markets fions; ramal revanus
Cold Rooms

Integrated 3D 30-50M 14-20% IRR Expot=arened Privale invesimeant
Fackholuses MAngs, vegelas with expon off-lake
(Horticuliure) biles

Feed Mill-Linked B0 40-90M 13-18% IRR Cormmearcial Conlract tarming with
Maize Silos malze famears pouliry Integratars
Modam Rice Ml LISD 8015084 16-24% IRR Medium-scee Concessinal credi +
Ratrofits millars 12X Incenthees
Community LESD 60-1.2081 15-22% IRR Rice, maiza Service cooperatlves;
Mechanical clusters fes-par-kg drying
Dryers

LONG-TERM SOLUTIONS (4-7 years, High CAPEX, Systamic Transformation)

Solution

Investment

Expected ROI

Target

Implementation

Dedicaied Bulk
Grain Terminals
(Ports)

Export-Grade
Halal Meat
Processing

IS0 150-300M

LISD 1 0u0-200M

10-15% IRR

12-18% IRR

Wheat, maize
imporis

Besf, goal for
Middle East

PPF with pon author-
ty; damurrage
reduction

FO + local parinar-
ship; WOAH certifica-
tian



Salution Invaztmant Expectad 201 Implaemantation

Modern Terminal | LSO 200-400M 1.47% IRA Dhaka, Chalte- | Municipal bonds +
Wholasala gram, Rajshahi private concessions
Markots
integrated Dairy | USD 120-250M | 13-18% IRR | UHT milk, |V with Mik Vita,
Procesaing Hubs chaesa, yogurt PRAM; brandad
product mangng
Cald Chain USD 1 00=180M 14-20% IRR Lross-secton JPL senvice provider
Logistics Network parshables miadel; coniracd
logislics
H . struciure, scale, and aligibility requiremeants vary
ES Aﬂﬂterﬁﬁ t?! FIl:IEI"II:E. d significartly. As a result, different actors across
urren ecnanisms an the value chain experignce uneven access bo
GEPS capital.
8.31Ex iEIir"lg Financial Large agribusinasses and infrasiruciure projects
Instruments ana ralativaly well served by commencal and

developmeant finance, whareas smaltholders and

Bangladesh's agricullure and agro-processing SMEs, padicularly those engaged in logislics,
sectors. While a range of financlal instruments FUTAC, TENSN N, ANc VLI ArTIOn;: OfeR [A0n
axiste, from commercial bank loans and SME barriers relatad to coliateral requirements, high

refinancing schemes to microfinance, equity inlerest rales, hur_aaun‘atlv: procedures, or
invesiment, and development finance, their insufficient loan sizes.

Table 44; Existing Financial Instrumenist

Inatrument | Target Loan Size Intereat Collateral Aecessiblility
Borrowers Rate

Commercial | Large agrbusi- | » LSO 4,50 10-13% Land, factary l Limitesd tes

Bank Term g asza established

Loans players

SME Loans | SME logistics | USD S0K-900K | USD Buginess Maderabe;

(EB providars SOSN8 asseds, parkal bureaucratic

Refinancing) land delays

Microfinance | Smallholder | USD 4504500 | 12-18% Group guaran- | High reach but
farmears tee, no kand inaufficient for

equipment

Agro-Fra- Food process- | Capitel support | 5% subaldy for | Plant, machinery | Underutiized,

cassing img unita B0% up to USD | 5 years AWETBNEES Gag

Pelicy 02 4.5

Incentives

Equity Agii-tach USD 1008-5M Equity diluban | Mo collalaral: Hascanl imiles

Investment | stalups {15-40%) vaualion-baged | saclor-aspecific

(Vi) funde




Intarast Callataral Accessibility

Rate

Inatrumant | Target Loan Sixe
Borrowers

Develop- infrastruchure | LSO 10M-100M+

el PPPs

Finance

(IFC, ADE)

8.3.2 The "Missing Middie"
Problem

The most acule financing gap exists for
mid-sized agro-logistics imvestments (USD
S0ME-5M ) —precisely the segment where certain
intermational plavers such as Duich SMEs and
technolegy providers operata. This "mizaing
middia" is characterzed by:

* Too large for microfinance (which caps at
~USD 5.000)

* Too small or too risky for commercial banks
(which prefer lgans =USD 4.5M with land
collateral )

* Incompatible with venture capital (which seeks
10x returns and digtal scalabiity)

8.3.3 Mitigation Strategies and
Access Pathways

- Blended finance and risk-sharing facilities
have emerged 83 a promising solution to the
financing gap for mid-sized agro-logistics
invesiments. Development finance
Institutions, such as IFAD, IFC, and
EKM-backed funds, play a critical role by
providing subordinated dabl or guaraniees that
act as first-loss capital.

Fer example, a typical structure might involve a
development finance institution taking on 209 of
the first-lozs, while commercial banks provide
the remaining 80% as sendor debt. This
armangement significantly reduces the risk for
banks and enables them to lend fo smaller
agro-logistics companies, Dutch entities like
RVO and FMO have developed parinership
wehicles specifically designed io support Dutch
exporters and investors entering markets such
as Bangiadesh.

5-8% (conces- | Govesniment | Lengthy approval;
slonal) guarantes, | sultad fior
project essets | mepga-projects

* Equiprmeant leasing and asset-backed
financing offer another pathway for
agro-logistics companias to access capital. This
model targets assets such as cold storage
units, reefer trucks, mechanical dryers, and
packhouse lines. In practice, international
companies such as Dutch equipmant
manufacturer partners with a local lsasing
company and an off-taker, such as a processar
or exporter, o form a trpadite arrangemeant. The
agquipment itself serves as collateral, and
revanue assignments from servics contracts
furthar secura the deal. Financial institutions
like IDLC Finance and Lanka Bangla Finance
already offer equipment leasing solutions and
present opporiunites to develop sacter-specific
producis for agro-logistics.

+ Invoice discounting and supply chain
finance addrass the nead for warking capital
amang traders, aggregelors, and logistics
sarvice providers who have confirmed purchase
orders. Fintech platforms, including Shoplp
and iFarmar, facilitate shorl-term cradit by
discounting invoices Issued by major buyers
such as Pran, ACI, and Meena Bazar.
Iinternational compankes can capitalize on this
appariunity by offaring white-labal supply chain
financa tachnology and forming partnerships
with local banks to sireamline access bo cradit
for businesses in the agro-ogistics sector,

+ Green and climate finance represent an
increasingly attractive option for investmants in
sustainabla agro-bogistics infrastructura. This
financing supports projects such as
solar-powerad YMCCs, enargy-afficlant cold
roams, and biogas production from slaughtar
waste. Funding sources include the Green
Climate Furd, Nordic Development Fund, KW,
and EIB, all offering concessional rates, bypically
betwean 3% and &%, with axtendad tenures of
1010 15 waars and no and collalaral
requiraments. Dulch companies are



wall-positionad o banafit from these Initlathves,
leveraging the Metherdands' climate finance
commitments and exporfing clean anengy
technologies o emenging markets.

8.4 Market Entry Points
for International
Companies

8.4.1 Technology and
Equipment Suppliers

A. Cold Chain and Refrigeration
Technology

intarnational companies such as Vazat
Coldstores, Haag Industrial Refrigeration, and
Equans (ENGIE) have significant opportunities
in Bangladesh's cold chain sactor. The market is
particularly promising for firms specializing in the
dasign, construction, and opamtion of cold
storage facilities, especially those ulilzing
ammonia or CO-based natural refrigerant
systems to comply with BMCP standards.

A strategic approach to market antry
involves forming joint ventures with

astablished local construction firms like Mir
Group and Shams Group, as wall as sascuring
oparations and maintenanca conlracls for
govammenk-lad cold chain mitiatives. Notably,
the Ministry of Agriculture has oullined plans for
25 new multi-commoedity codd storage facilities,
representing substantial polential projects for
international tachnology and equipment
suppliers.

B. Grain Handling and Drying Systoms

Companias such as Cimbria, Yenlikex, and AGI1
(formary Scandura) have significant markel
opportunities in Bangladesh for turnkey
mechanical dryers, including flatbed, LSU, and
continuous flow systems, for rice and maize, as
wall 25 hermetic storage silos.

A recommended market entry strategy
involves building a rabust dealer network

and establishing after-sales service centers
in key agricultural regions kke Bogura,
Dnggpur, and Rangpur, complementad by
financing parlinarships with institutions such as
IDLG and Lanka Bangla. Thase companias can
differantiate thamsalves by amphasizing anergy
efficlancy, an Imporiant factor given
Banpladesh's high-power costs, and by offering
automalted moisiure conlrol features in their
aolutions.

C. Packaging and Handling Systiems

Companies such as BEUMER. Group, Teepack
(specializing in packaging machmary), and
Schosller Allibart {known for retumable plastic
crates, or RPGs) have strong markst prespecls
in Bangladesh's agroJogistics sector. Thare 1S a
significant demand for retumable plastic crates,
with an astimatad need of 200,000 to 300,000
units, as weall as for automated sorfing and

grading linas in packhouses,

Arecommended strategy for these firms is to
adopt a leasing model instead of relying
solely on outright sales, while also forming
partnerships with logistics companies like
Transmove and Shajgoj Logistics to snhance
market penetration and oparational efficiandcy.

D. Dairy and Food Processing Equipment

Companies, including Tetra Pak
{Dutch-Swedish), Friesland Campina Technical
Seraces, and Vreugdenhil Dairy Foods, have
notable opportunities in Bangladesh's dairy and
food pracessing secior. Tha markel |s
particulary attractive for supplying UHT milk
procassing lines, chease and vogurt pilat planis,
and aseplic packaging solutions for products ke
mango pup.

Arecommended approach for entering this
market is to form technical partnerships with
established local firms such as Milk Vita,
Pran-RFL, and Akij Food & Baverage,
implemaniing a train-and-transfear modal to
enhance local capabilies and ensura
technology adoplion.



8.4.2 Logistics Service
Providers and System
Integrators

A. Cold Chain 3PL (Third-Party Logistics)

The cold chain third-party logistics (3PL)
business model in Bangladesh centars around
the provision of temperature-conirolled
warehousing, & dedicated reefer vehicke flest,
and last-mile distribution services fangeting
madern retail, e-commearce, and export sectors,
Establishing a regional hub in Dhaka or
Chattogram with a 3,000 metric ton storage
capacity and a 20-vehicle flesl typically requires
an imvestment of LISD 10-25 million. Revenue is
generated through storage fees, ranging from
BOT 8-12 par kilogram par maonth,
transpertation charges at BDT 1825 per
ton-kilomeder, and value-added sanvices, such

as sorting and repacking.

For International companies, such as Dutch
companies seaking market sntry, strategles

include acquiring or partnering with
emerging local logistics providers like
Transmove and Paragon Logistics, as wall as
implemeaniing franchise models o transfar
operational expertisea,

B. Agri-Tech Platform Integration

Digital markelplaces and kogistics aggregation
platforms, such as iFarmer and AgroShop24,
depand on highly efficiant last-mile fulfillment to
succasd. Dulch tachnology providers offar
valuabla solutions in this contaxt, Including
advancad route optimization softwars {for
exampls, Quintq by Dassault Systémas),
loT-basad cold chain monitoring systems, and
blockchain-enabled traceabiily fealunes.
Integrating thasa technologies and laundhing
pllot deployments ypleally requires an
Imvestmeant of USD 2-8 milion. The primary
revenue streams for these platforms include
Saaf subscripton fees, transacton-based
commissions, and offering data analyfics
garvicas 1o buyars.




8.5 Risk Assessment and Mitigation for International

Investors

Rigk C :lﬂlg-:lr:,l

Spocific Risks

Mpﬁguliﬂm $tr:|l-t|gin=

Regulatory and Palicy Risk

Impon dutyWAT wncaraimty;
delayed pammits; inconsistant
aenforcament of food safety
stancands

Early engagement with BIDA, NER,
BFSA for policy clarification; Build
refationships with sector associa-
fions (BAPA. BFFEA) Siructure
progacts under SEZ or Hi-Tech Park
ragimes

Demand and Offtake Risk

Infragtructure Risk

Cumency Risk

| Climate Risk

. .Fuﬂ'll:ll.fﬂmmunm Risk

Seasonal guts; prce volatiity,;
buyers dafaulling on conracls

Power cutages (awg. 8-12
hoarrafweek in rural aress); poor
road conmeactivity; skilled |ebor

ahaortage

BOT depreciation (avg. 3-5%/year

v, IS0, Torex restriclions during
Crisss

Floods, cyclones dismapting
transport and production; salindty
intrusion In coastal shrimp sones

Governmend turnover afecling
policy continuity; comuption in
permits/icensing; kand ownership
dispubes

Securg ong-lerm off-lake agred-
mants (min. 3-year) with proces-
SOr%, xporbers, Mmodern rebail;
Diversify commodity mix
{multi-product cold slorage);
Inchsde price foor clauses

Inwest In backep generators,
aolar+battery hybrid eystems:;
Cluster faciities near highways,
ICDe, axport zonea; Partner with
technical inatiiutes [Bangladesh
Agricultura! Uiniversity) fior
wiorkiores training

Hedge Torex exposure through
forward coniracts wilh carmmearcial
banks, Inveice exports n U300
generals hard curency revenus,
Maintain working capital in USD via
offshore accounis

Inwest in climete-resliant infrastruc-
fure {sdevabted platforrms, Aood-proof
cald receme); Diveraify sourcing
regions (multipbe shrimp zones);
Paramatric weather insuwranca for
crop-linked investments

Engage legal due diligance on land
tities (especialy rural land for
wiarehouses | Bulld bipartisan
redationghips; align with roulll-peas
government programs (Bth
Five-Year Plan), Maintain ranspar-
ency and anli-comuplion compli-
ance



8.6 Success Factors and
Critical Enablers

To maximize the probability of commerncial
success, intemational companies and nvestors
should priortize:

1. Local Partnership: Jolnt ventures with
esablished Bangladeshi firms reduce regulatory
friction, provide markel intelligence, and buikd
trust with farmers/iraders.

Z. Pllot-Bcale Demonstration: Start with 1-2
small facilites or equipment clusiers to prove the
technologyimodel before scaling,

3. integrated Solutlons: Bundle hardware {cold
rooms, dryers) with software {fraceablBly, market

linkage) and services (aggregation, axtension)
far higher value capture.

4, Patient Capital: Expect an 13—-24-month
rarmp=-up perod; eary-slage osses are common
as supply chains stabliize.

5. ESG and Impact Metrics: Document and
market socal retums (farmer income increasea,
woman's amployment, carbon footprint reduc-
tion} to aceess blanded finance and build brand
repulation.

8. Government Engagemant: Proactive coordi-
nation with BIDA, relevant ministries {Minlstry of
Agriculiure, Ministry of Fishenes and Livestock,
and Minisiry of Food), and EKN to align with
nalicnal prionties and access inceniives.
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Conclusion and
Recommendations



9.1 Conclusion

This Agro-Logistics System Mapping study
demonstrales that Bangladesh's food system
performance is increasingly constrained not by
production shorifalls, but by systemic
waaknesses in post-harvast handling, storage,
transport, and market integration across
horiculture, fisheries, lvestock, and cereals.
Across all four sub-saciors, losses, quality
degradation, and value erosion are concantrated
at eardy stoges of the value chain, particulary at
the first mibe, during aggregation, and at
wholesale markel Interfaces, wheng
Infrastruciure gaps, informality, and weak
coordination persist.

The analysls shows that cumulative pest-hamvest
losses across prority commodities amaount to
savaral bilkon US dollars annually. In cersals
alona, annual losses of 6-8 million malric tons
reprasent an economlc drain of USD 21-2.8
bilkon, axceading the cost of many food imports.
In fisheries, losses of 20-25% translate into
mare than LUSD 150 millkon annually, with hilsa
and shrimp suffering the highest per-unit value
ercaion. Livestock value chains experience less
visible physical 1oss but significant quality
downgrade, live-weight loss, mortality, and price
supprassion, espectally in dalry, red meat, and
pouliry. Horticulure exhibits the highest
percentage (osses, driven by perishabillity, lack of
cold chain continuity, and congestion In
wholesale markets.

A consislent pattern emerges across saclors:

* First-mile failures, delayed cooling,
inadequate packaging, and poor handing calse
Irreversible quality damage that cannol be
recovared downsiream, aven whare modamm
processing axisis.

+ Intermediary-dominatad market structures
priorilze spead over presarvation, transfarring
logistics and quallty risks upstream 1o producers
while capturing margings downstream.

« Infrastructure investments are misaligned
with loss holspots, with excessive focus on

downstream Taciiles (@.g., shrimp processing
plants, large milis) and InsufMclent attention to

farm-level drying, chilling, aggregation, and

market nfrastructure,

+ Climate stress and seasonality, heat waves,
monsoon flooding, cyvclones, and festival-driven
damand spikes amplify logistics bottlernecks,

especially whara systams lack buffering
capacity.

« Weak standards, traceability, and market
infermation systems constrain guality-based

pricing, export readiness, and private
Imrasimant.

The study finds that reducing post-han/est
lossas offers the fastest, most cost-effactive
pathway to improving food availabity, stabdizing
prices, strengthaning farmer ncomeas, and
enhancing resilance, often at far lower cost than
axpanding production ar increasing imports.

9.2 Cross-Sector
Strategic Insights

1. Economic returns are highest at the
first mile

Low-cosl interventions such as immeadiale kzing,
mechanical drying, nsulated contamnears,
improved packaging, and basic hyglene
profocols consistantly deliver the highest returns
atross all sub-saciors by preventing ireversible
Iossas.

2. Value erosion exceeds visible spoilage

Quality downgrades, distress sales, lve-welght
lozs, and price discounts account for a |argar
share of economic loss than oulright physical
spoilage, particularly in ivestock, fisheries, and
horticulture.

3. Cold chain should be strategic, the
"Whole Chain™ Requirement

Critical mapping of agro-logistics in the major
commodities in Bangladesh indicales thal
technological solutions do not realize strategic
sUGoass in mitigating losses, bul continuity of tha
chain of operations through ssambess whola
chain continuity. Evidencs in tha horticuliure and
fishanes saclors shows that a disrupled cold
chain iz practically useless. As an Bustration,



cooling of products at a packhouse and

exposing them to amblent temperalures during
transport or al the airpor causas instanlaneous
thermal shock and condensation. This sudden
temperature change can aasily result in faster
decomposiion than when the product was newvar
coolad at all, and and-1o-end coid chaln
conlinuity, such as lamperature-controled arport
cargo handling, can be required 1o minimea
quality loss at eritical nodas.

4, Market Infrastructure Is as critical as
farm technology

Congested, unhyglenic whaolesale markets
lacking cold starage, drainage, and covarad
auction argas are significant koss multipliers
BAGIOES VArous sechors.

5. Policy coherence and coordination
matter

Infrastructura investment without complemantary
reforms in standards, finance, trade policy, and
Institutional coordinatian yialds limited impact.

Cross-Cutting Insights on International
Dimensions

The international integrafion of Bangladesh's
agro-iogistics systam reveals significant
asymmaetries across commodily groups.
Fisheries axhibit the most malure export
oreniation, with established values chains,
specialized infrastructure, and compliance
systems aligned with international standards.
Horticulture demonsirates emerging export
polantial constrained by logistics gaps, while
livestock remains overwhelmingly
domeastic-focusad with minimal formal axport
activity. Cereals oparate in reversa,
characterized by structural impor dependence
racassilating efcent nbound legistics rather
than expor facilitation.

Common constraints across
axport-oriented sectors:

+ Inadeguate cold chain infrastructure |3 limiting
quality retention and market reach.

+ High freight costs (both air and sea) are
aroding price compelitiveness.

» Compllance costs and technical capacily gaps
in meating evolved SPS standards:

« Limiled valug addition constrains bo
commodity-tevel sxports rather than premiurm
processed products; and

» Post-LDC graduation challenges include export
subsidy phase-outs and potantial tanfl increases
in current duty-free markets.

Opportunities for enhanced international
competitiveness center on:

» Stratagic investmants in VHT facilities, madern
packhouses, and integrated cold chains for
anabling access o high-value marksts;

+ Traceablity system Implementation for
supporting premium posiioning; bilateral and
regional irade agreements sacuring market
access as LDC preferences erode;

+ Private seclorded logistics service provider
models for reducing reliance on trader-controldied
infrastructure; and

+ Coordinated development partnar support for
addressing infrastructure, compliance capacity,
and market intelligence simultaneousty rathar
than In fragmenisd interventons.

The border trade dimension, particularky with
India, raprasanis an undardevaragad channal
that, if formafized and faciliated through
infrastruciura investmeants at Land Customs
Slations and expanded barder haal natworks,
could provide incremental axport opportunities
for smallholdar-producad vegatables, fruits, and
fish while potentially regularizing informal
livestock flows under transparent, humane, and
legally compdant frameworks.



9.3 Recommendations
9.3.1 Priority Investment Areas

1. Strengthen First-Mile Handling
(Highest Priority, All Sectors)

» Expard Tarm= and landing-level access o oe,
mechanical dryers, insulated crates, and basic

pra-cooling.

» Seale farmar and irader raining on maturity
indexing, hyglens, ice-to-product ratios, and
handing protocals.

* Promole low-cost, decentralized technologles
[salar drvers, village milk chillineg centers, moblle

Icing units),

2. Modernize Aggregation and Wholesale
Markets

» Upgrade major wholesale hubs into functional
terminal markels with cold rooms, coverad
auction plafforms, sanitafion, drainage, and
waste management.

¢ Introduce designated unloading windows and
buffer storage 1o reduce congestion-drivan

dalays and quality |oss.

3. Rational Cold Chain Expansion

+ Priontize multl-commaodity cold rooms at
aggregation and wholesale nodes rather than
isolated downsiraam facilitles.

» Suppor insulaled (non-resfer) ransport flests
and leasing models for domestic supply
cormdors.

v Improve ve-animal and live-fish transport
systems 1o reduce morality and stress losses.

4. Storage and Processing Upgrades
Where Economically Justified

+ Expand machanical drying and harmatic
storage for cereals.

» Madamize rice milling and encourage
by-product utilization,

+ Support selactive expansion of livesiock and
fish processing where valumes, standards, and
market accass justify investmant.

5. Decentralized Ripening Infrastruciure
to Strengthen SME Participation

= Invastment in (e Roriculiure value chaln
shoubd shift toward deceniralizad infrastruciure
that anables SMEs to modamize opamtions.

+ Infrastructure should be designed at a scale
appropriate for small and medium enterprises,
rather than large cenirallzed systems.

» For SMEs handiing high-value fruits such as
papaya and banara, athylene generalors should
be priotitized.

+ Porable athylene generators are highly
scalable and allow small aggregalors 1o control
ripening afectivaly.

* Unlike large, fved industrial ripening chambers,
portable systams support cluster-level fpening.

+ Controlled ripening reduces physical losses
and value erosion comparad (o Faditional
chemical-dipping ar ambiant ripaning methods.

9.3.2 Policy and Institutional
Actions

Market System Reform

* Promote digital marked information and
traceability systems to improve price
transparancy and quality differentiation.

+ Expand formal credit and insurance
mechanisms 1o reduce dapandance an informal
advance cradil systams.



Standards, Quality, and Export
Readiness

- Strengthen food safety, SPS, and residue
testing capacity across fizheres, livestock, and
horticuliure.

» Prapans for post-LDC trade conditions through
improved compliance, cartificalion, and cold
handling al ports and airports.

Climate-Resilient Logistics Planning

+ Integrate climate sk into agro-loglistics
planning, including locd-resillent infrastructure,
heat-mitigating designs, and confingency
transpont routes.

* Promote climate-rasillent vaneties and
production systems aligned with logistics
capacity.

Data, Monitoring, and Coordination

+ Instilutionalize regular post-harvest [oss
measuremant and value chain diagnostics.

+ Strengthen coordinalion among agriculiure,
ransport, commerce, [ocal govermment, and

-
Ry

privale sector stakeholders.

» Use public-private partnership modals 1o crowd
in private investment while ensuring public
goods provision.

Bangladesh’s transition t© a mora affclant,
resilient, and value-retentive food system
depends on shifling the policy and Invesiment
lens from production axpanson 1o logistics
efficiancy and loss reduction. The evidence
across cersals, horiculture, fisharies, and
livestock is unaquivocal: targeted
invastments at early stages of the value
chain, supported by coherent policy reforms
and market medernization, can unlock
substantial economic, nutritional, and
envirorrmental gains.

Raducing post-harvast losses by even 25-30%
would free food equivalent to feeding millions of
peogle annually, siabilza pricas without
increasing land or waler use, improve farmer
incomes, and strengthen resiience against
climate and global markat shocks. Agro-logistics
reform, therefors, should ba positionad not as a
supporiing activity but as a central pillar of
Bangladesh’s food security, trade
compettivenass, and inclusive agricultural
growth siralegy.
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