* X %
*

*
* *
*

* 5 K

Funded by the
European Union EE

analysis
orate

omic lience in Yemen (SIERY) |

uFo Union (EU)
h
7




DATA SOURCE

Study title Sesame value chain analysis

Location Marib City (Al-Madina) & Marib (Al-Wadi) Districts in Marib Governorate,
Yemen

Date 1 December 2024 to 15 January 2025

INVOLVED PARTIES
UNDP’s European Union-funded SIERY Project



ACKNOWLEDGEMENT

The core team responsible for conducting this analysis is UNDP’s SIERY Project team. The team
designed and prepared the study models and the report in addition to overseeing field research
teams.

We would like to express our sincere thanks to the local authorities in Marib Governorate,
represented by the local council, for their support in providing information and statistics at the
governorate and district levels, as well as for facilitating the fieldwork of the team. We also thank the
Ministry of Agriculture, Irrigation, and Fisheries, represented by its various offices, including the
General Authority for Agricultural Research, the Agricultural Offices in the districts of Marib
Governorate, the Industry and Trade Office in Marib Governorate, and the agricultural cooperatives
operating in the governorate. These entities collaborated with the project team to coordinate and
facilitate access to stakeholders in the value chain in Marib Governorate.

We also wish to express our gratitude to the European Union for its generous funding and
partnership.



ACRONYMS

Acronym | Meaning Translation
SIERY Strengthenin OB ERONIN
g Institutional WXx MmO
and Economic Ehor K
Resilience in wT
Yemen bF ha
Project cT
er y lOF
BCHR Benevolence Oy b IOF
Coalition  for F OuwH
Humanitarian wX
Relief E X W
Wy X
SWOT Strengths, WH Y HOF
Weaknesses, CNLKOF |
Opportunities J DY KOF
, and Threats dFCT C,
Tonne Tonne e A
M
n
p
W
)]
p
F,
E
1
0
0
0
k
g
UNDP United 6BUF
Nations WCj gr |
Development CCF T XI
Programme
usDh United States | pb M p
Dollar : cblT D1
EFy4
wAr Kol
YER Yemeni Riyal . Cc3T1 T
EFyu
wAr Kol

Acronym | Meaning

EU

FGDs

kg

km

ha

PESTLE

European
Union

Focus Group
Discussions

Kg

Kilometer

Meter

Hectare

Political,
Economic,
Technologica
l, Social,
Legal, and
Environmenta
I

Translatio

bFj bb
CIOMP M
dfF I L
Wy KF I
WOBOr

(Wt
caFkF O1
QJCCM
EFy Ly

wHsg
:‘Ossr
EFy Ll

Wt F
WCc m
EFy L



KEY TERMS

Terms

Value Chain

Value Chain Actor

Supply Dealers

Producers

Aggregate Retailers

Aggregator
Wholesalers

Processors

Wholesalers &
Retailers
Processors

Enablers/Facilitators

Supporters

Full
Employment

Time

SWOT Analysis

Symbol

vC

VCA

FTE

SWOT

Definition

The Value Chain (VC) is a set of interrelated activities and
processes that are linked together and necessary to transform
raw materials (inputs) into products or services (outputs). These,
in turn, go through various production stages to add value to
the product until it ultimately reaches the final consumer in the
chain (Porter, 1985).

"Value chain actors," "value chain representatives," or "value
chain workers" are all terms that refer to the same concept.

"non

Supply traders are the suppliers of the materials and inputs for
the producers in the value chain.

The producers in this study are the farmers.

Retail aggregators are traders who purchase products (sesame)
and sell them in small quantities without any processing to
convert them into other products.

Wholesale aggregators are traders who purchase products
(sesame) in bulk and sell them in large quantities without any
processing to convert them into consumable products.

Processors are traders who purchase products (sesame) and
sell them in small quantities, after adding processing to convert
them into other products.

Processed wholesale and retail traders are traders who
purchase products (sesame) and sell them in both small and
large quantities, with added processing to convert them into
consumable products.

Enablers/Facilitators are the legislative bodies and authorities
responsible for making decisions and drafting laws and
regulations for the sector.

Supporters are entities that provide technical, financial, or other
assistance to aid the development of the sector.

Full Time Employment (FTE) is calculated based on 8 hours per
day, 26 days per month, and 12 months per year, totaling 312
workdays annually.

SWOT analysis is a cognitive process that studies the reciprocal
relationships between the on-farm and the off-farm and external
environments of a sector or project. SWOT analysis relies on a
mixed evaluation (subjective-objective) of strengths,



weaknesses, opportunities, and threats (Ghazinoory, Abdi, &
Azadegan-Mehr, 2011; Amato, Andreoli, & Rovai, 2021).

PESTLE Analysis PESTLE @ PESTLE analysis is a popular research tool for analyzing and
categorizing political (P), economic (E), social (S), technological
(T), legal (L), and environmental (E) issues (Rastogi & Trivedi,
2016; Song, Sun, & Jin, 2017).
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1. EXECUTIVE SUMMARY

This value chain analysis presents the results of a comprehensive assessment of the sesame
value chain in Marib City (Al-Madina) and Marib (Al-Wadi) Districts, Marib Governorate,
Yemen. Conducted between December 2024 and January 2025, the analysis is part of the
Strengthening Institutional and Economic Resilience in Yemen (SIERY) Project, funded by the
European Union and implemented by the United Nations Development Programme (UNDP)
in partnership with the Benevolent Coalition for Humanitarian Aid (BCHR) and ADVISAL for
Consultations and Research.

The analysis examines production challenges, evaluates market dynamics, and formulates
strategic recommendations to improve the performance, inclusivity, and resilience of the
sesame value chain. A total of 312 value chain actors were engaged, including 188
producers, 58 traders and processors, 20 input suppliers, 32 consumers, and 14 institutional
stakeholders. Data were collected through surveys, key informant interviews, and
participatory workshops to ensure a comprehensive understanding of sectoral strengths,
weaknesses, and opportunities.

Total sesame production across the two districts reached 132 tons, of which 98% was sold
through various channels: 70% via local collectors, 20% through wholesalers, and 10%
directly to retailers and consumers. Despite strong market absorption, producers remain
heavily reliant on informal marketing channels and intermediaries, limiting their bargaining
power and income potential.

Profitability varied notably between districts. In Al-Wadi, net profits reached up to 313,000
YER per hectare, while producers in Al-Madina faced narrower margins due to elevated
operating costs—particularly for fuel and irrigation. Access to credit remains a critical
bottleneck: although 60% of surveyed traders and processors attempted to secure loans,
fewer than 15% succeeded, with most resorting to personal or family financing in the absence
of formal financial services.

The study underscores the significant yet underrecognized role of women in the sesame
value chain. While women own only 10% of agricultural land, they contribute to over 50% of
post-harvest activities, including drying, cleaning, and sorting. However, they remain largely
excluded from training programs, cooperatives, and access to improved tools, underscoring
the need for gender-responsive interventions.

Persistent quality control challenges constrain market access and profitability.
Approximately 70% of traders reported quality-related problems, and over 60% of producers
do not adequately clean or grade their sesame. The absence of inspection and certification
systems in both districts further limits opportunities to penetrate higher-value domestic and
export markets.

Environmental pressures—particularly water scarcity and the rising cost of groundwater
extraction—pose significant threats to the sector’s long-term viability. Building climate
resilience will require urgent adoption of drip irrigation, drought-tolerant seed varieties, and
soil conservation practices to sustain production in the face of changing climatic conditions.
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To address the diverse challenges identified, the study proposes a combination of district-
specific and cross-cutting strategies. In Al-Wadi District, efforts should focus on increasing
productivity through mechanization, promoting women’s economic empowerment, and
improving access to high-quality agricultural inputs and extension services. In Al-Madina
District, priority should be given to enhancing post-harvest handling and processing
infrastructure, developing storage facilities, and strengthening producer cooperatives to
improve market access and collective bargaining.

Across both districts, several interventions are essential to strengthen the overall value
chain. These include improving access to certified seeds and inputs, expanding agricultural
finance to reduce reliance on informal credit, and investing in local processing facilities to
capture greater value addition. Establishing a market information system and quality
assurance mechanisms will help producers and traders make informed decisions and meet
market standards. Furthermore, stronger coordination among value chain stakeholders—
including government entities, private sector actors, and producer organizations—is critical
to ensuring coherent and sustained sectoral development. All interventions should
mainstream gender-responsive approaches and climate resilience principles to build a more
inclusive, sustainable, and adaptive sesame value chain.

The sesame sector in Marib holds substantial potential to drive sustainable economic
growth, rural employment, and food security. Realizing this potential will depend on targeted
investments, modernization of production and marketing systems, and empowerment of
local actors—ensuring a more inclusive, competitive, and resilient sesame value chain for
Yemen’s future.
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2. BACKGROUND AND OVERVIEW
Comparative overview of global and Yemeni sesame crop production (2022-2023)

This section provides a comparative analysis of sesame (Sesamum indicum) crop
characteristics at both global and national (Yemeni) levels. It examines key parameters
including production volume, yield trends, market participation, cultivation challenges, and
recent development interventions, drawing on a review of current data and literature.

Global sesame crop overview

Globally, sesame (Sesamum indicum) is among the oldest and most valuable oilseed crops,
cultivated primarily for its high-quality edible oil and protein-rich seeds. In 2022, global
sesame production exceeded 6.7 million metric tons, representing nearly a threefold increase
over the past three decades (FAOS, 2023; ResearchGate, 2023). The crop is predominantly
grown in Africa and Asia, which together account for over 95% of global production. The
leading producing countries include Sudan, India, Myanmar, Tanzania, and China (Tridge,
2023)

Average global yields have improved from approximately 286 kg/ha in 1961, peaking at 650
kg/ha in 2012, and then dropping to 514 kg/ha in 2021 (ScienceDirect, 2024). Although the
global sesame cultivation area has expanded by 133% since 2000, yield growth has been
comparatively modest at 12% (OCL Journal, 2024). Sesame remains a high-value cash crop,
benefiting from rising global demand for edible oils, health foods, nutraceuticals, and
cosmetic applications. The international sesame market is projected to reach USD 8.7 billion
by 2029, with China, Japan, the United States, and Tlrkiye among the largest importers
(ResearchGate, 2023).

Sesame crops in Yemen

In Yemen, sesame production is relatively modest but has maintained a consistent role in
smallholder farming systems, mainly serving domestic consumption. Historical data from 1992 to
2013 show annual production fluctuating between 10,762 and 25,495 metric tons; the most
recent estimate indicates 18.6 thousand tons in 2022 (CEIC Data, 2023; Tridge, 2023). Sesame
oil production reached 9,263 tons in 2014 (Helgi Library, 2023), while the crop’s total market
value peaked at 10.9 billion YER in 2013

The principal sesame-producing governorates include Ibb, Taiz, Marib, and Al-Hodeidah
(Wikipedia, 2023). Average farm-level yields remain low, typically between 200 and 500 kg/ha,
though experimental trials under improved management practices and fertilization have
achieved yields of 472-779 kg/ha (JPP, 2020). Major constraints affecting sesame production in
Yemen include limited access to quality inputs, low adoption of modern agricultural technologies,
weak market linkages, and isolation from export channels.

However, targeted development efforts have shown promising results. A sesame development
project implemented in Ibb Governorate, supported by the Islamic Development Bank (IsDB)
during 2021-2022, led to measurable improvements in both productivity and farm incomes
(IsDB, 2022). These outcomes demonstrate the crop’s potential for expansion and modernization
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when accompanied by improved input systems, capacity building, and market

interventions.

Table 1: Comparative summary of sesame crops at global and national level.

Catego Global
Total production (2022) 6.7 million metric tons
Share of global output 100%

Top producing countries Sudan, India, Myanmar,

and regions Tanzania, China

Major importers China, Japan, USA,
Turkey, France

Yield trends 514 kg/ha (2021), 650
kg/ha peak (2012)

Cultivated area trends +133% since 2000

Oil production High in India, China,
Sudan

Main growing regions Africa (Sudan, Nigeria),
Asia (India, Myanmar,

China)
Strong global presence;
70+ countries

Export capacity

Common constraints Climate stress, pests,
yield stagnation
Development Improved seeds,

interventions irrigation, fertilizers

21 INTRODUCTION AND OVERVIEW

Yemen

18.6 thousand metric tons
~0.28%

Ibb, Taiz,
Hadhramaut
Primarily domestic; small-
scale exports

472-779 kg/ha (trial),
200-500 kg/ha (farm)
Stable; limited area
expansion

9,263 tons (2014, FAO)

Marib,

Ibb, Taiz,
Hodeidah

Marib, Al-

Low; mostly domestic use
Low inputs, outdated
methods

NGO support, machinery,
inputs

access

The United Nations Development Programme (UNDP) in Yemen, in partnership with the
European Union (EU), launched the “Strengthening Institutional and Economic Resilience in
Yemen (SIERY)” Project in 2020 with the aim to strengthen the capacity of local authorities to
respond effectively to the complex challenges, while fostering local economic recovery and

sustainable development.

Project objectives

The SIERY Project was designed around three interrelated objectives:

1 Supporting local authorities: Enhancing the capacity and effectiveness of local
authorities to improve public service delivery, promote good governance, and create an
enabling environment for local economic growth and job creation.

1 Improving service delivery: Raising the quality, accessibility, and reliability of basic public
services provided to citizens, thereby rebuilding trust between communities and local

governance structures.
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1 Reviving the local economy: Stimulating local business environments to support
economic revitalization, entrepreneurship, and employment generation, particularly in
conflict-affected and vulnerable areas.

Project components

The SIERY Project consists of two primary components: Institutional Resilience and Economic
Resilience, which complement each other to strengthen both governance and local economies.

1. Institutional Resilience
This component focuses on enhancing the capacity of local authorities to provide effective
governance, deliver essential services, and promote peace and stability.

1 Improving service delivery: Strengthens local institutions to ensure the delivery of quality
basic services that meet citizens’ needs.

1 Stability, recovery, and peace: Supports the role of local authorities in fostering social
cohesion, recovery, and peacebuilding efforts.

1 Geographic scope: Implemented across 45 districts in nine governorates.

2. Economic Resilience
This component aims to restore and strengthen local economic systems through private-sector
engagement, improved business environments, and targeted support to productive sectors.

1 Improving business environments: Enhances local economic ecosystems to boost
productivity, attract investment, and generate sustainable employment opportunities.

1 Geographic scope: Covers 18 districts across five governorates.

1 Value chain approach: Applies a value chain development approach alongside
complementary activities in market development and matching grants, ensuring that
interventions directly contribute to inclusive economic growth and job creation.

Methodology

The study employed a participatory and evidence-based approach to assess the performance
and constraints of selected value chains in the targeted areas.

Value chain studies: Comprehensive value chain studies were conducted for the identified
sectors in each target location to determine key challenges, prioritize interventions, and support
local authorities in formulating localized economic development plans. These studies aimed to
generate actionable insights for improving productivity, market access, and income generation
among small producers.
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Study models and data collection: Standardized analytical models were applied to capture
information from all major stakeholders along the value chain. Data collection combined
qualitative and quantitative methods, including structured surveys and individual interviews
with carefully selected samples representing every stage of the value chain—such as farmers,
input suppliers, processors, manufacturers, wholesalers, retailers, and exporters. This
approach ensured a comprehensive understanding of sector dynamics, linkages, and
opportunities for value chain upgrading.

2.2 CONCEPTS

In recent years, the increasing emphasis on reducing production costs and enhancing
competitiveness has led to the adoption of innovative approaches aimed at achieving greater
efficiency and excellence. Within this context, value chain analysis has emerged as a highly
effective tool for identifying and minimizing inefficiencies. It distinguishes between value-adding
and non-value-adding activities, thereby allowing organizations and producers to focus on
improvement areas and reinforce activities that contribute most to performance and profitability
(Omar, 2010)

Understanding the value chain of goods and services is fundamental to effective planning and
implementation of development programs, as it enables comprehensive and integrated
economic growth. The interconnections among producers, suppliers, transporters, and traders
play a vital role in this process. In many developing economies, farmers serve as the primary
producers—whether cultivating rice, maize, sesame, ginger, or managing dairy production—yet
their production methods often remain traditional and subsistence-oriented, with limited
exposure to commercial markets (UNDP, 2016).

Value chain concept

The value chain is a dynamic and widely applied concept in business and economics, offering a
framework to understand how value is created and added at each stage of production,
transformation, and distribution. First introduced by Michael Porter in 1985, the concept has since
become a cornerstone for analyzing organizational activities, improving operational efficiency,
and strengthening competitive advantage. Through value chain analysis, organizations can
identify strengths and weaknesses, optimize operations, enhance products and services, and
promote collaboration among different actors along the production continuum.

Value chain definition

The term value chain has been defined by several scholars and development organizations, each
emphasizing distinct but complementary perspectives:

1 Michael Porter (1985): Defines the value chain as a system of interconnected activities
that transform raw materials into final products or services, adding value at every stage.
Porter’'s model distinguishes between primary activities (production, marketing,
distribution) and support activities (management, human resources, technology).

1 United Nations Industrial Development Organization (UNIDO, 2009): Describes the
value chain as the complete set of activities required to process a product from raw inputs
to its final market destination. UNIDO emphasizes the critical importance of developing
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value chains in developing countries to foster industrial growth and broader economic
development.

1 United Nations Development Programme (UNDP, 2016): Defines the value chain as a
collaborative network of actors engaged in transferring materials, information, and
services from production to final consumption. This includes input suppliers, producers,
processors, traders, distributors, and consumers—all of whom cooperate to achieve
shared objectives, add value, and distribute risks and profits. Consequently, fluctuations
in the final market affect all participants, motivating them to use time, resources, and
energy more efficiently to sustain competitiveness.

1 Stabell and Fjeldstad (1998): Expand Porter’s framework by introducing three distinct
models of value creation: the Value Chain, the Value Shop, and the Value Network. These
models capture the diversity of how organizations generate value across industries.

1 Al-Faluji (2016): Defines the value chain as a series of interrelated activities that transform
a product or service from its initial production stage to the end consumer. He highlights
the value chain as an analytical tool for identifying strengths, weaknesses, opportunities,
and threats—integrating SWOT analysis to strengthen competitive advantage and
optimize performance.

Taken together, these definitions illustrate that the value chain serves as a comprehensive
analytical framework for examining how value is created, enhanced, and delivered. It provides
insights into competitive positioning, operational efficiency, and interdependencies among
stakeholders, from raw material suppliers to final consumers.

Value chain mapping

Value chain mapping is a core element of value chain analysis, providing a visual representation
of how materials, resources, and information flow across the various stages of production,
processing, and distribution—from input suppliers to end consumers. This tool enables
practitioners and policymakers to pinpoint efficiency gaps, identify value-adding activities, and
uncover cost-reduction opportunities.

By visualizing the structure and dynamics of the value chain, organizations can better understand
where to intervene to enhance competitiveness, streamline processes, or improve product
quality. Value chain maps also clarify cost structures, value addition at each stage, and essential
supporting services, such as finance, logistics, and technology. They help identify key constraints
and assess the relative influence of different actors within the chain (UNDP, 2016).

Moreover, value chain mapping provides a simple yet powerful way to represent the complexities
of production systems. It is particularly useful for evaluating performance and exploring
strategies for upgrading or diversification. When developed collaboratively, these maps foster a
shared understanding among stakeholders, aligning perspectives on how an industry currently
functions and how it could evolve in the future. This shared vision is critical for innovation,
coordination, and strategic planning—not only for individual enterprises but also for
strengthening the competitiveness and sustainability of entire sectors (Economic Development
Board, 2015).
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2.3 BASIC INFORMATION

2.3.1 OVERVIEW OF THE SIERY PROJECT

The SIERY project is funded by the European Union and implemented by the United Nations
Development Programme (UNDP). The project aims to support Yemen in addressing
development and economic challenges, enhancing the capacity of local institutions to provide
essential services, improving the living conditions of communities affected by conflict, improving
productivity and resilience in promising value chains, creating job opportunities, and improving
livelihoods and food security.

The project follows its Theory of Change, which assumes that if value chains are improved,
livelihoods will improve through job creation, increased income, as well as production and
productivity. This will be achieved by empowering and involving microfinance service providers,
networks, the private sector, business associations, and regulators to support producers, the
private sector, and local authorities in mitigating the risks of the unstable market environment.

The Strengthening Institutional and Economic Resilience Project in Yemen (SIERY) Project also
aims to improve productivity and resilience in promising value chains, create job opportunities,
and improve livelihoods and food security

As a result, the targeted companies and associations will become more resilient and able to
effectively cope with the fragile context, continuing to provide essential goods related to food
security. Additionally, communities will become more resilient and able to effectively address
current food insecurity, health, nutrition, and poverty issues, serving as strong drivers in recovery
and peacebuilding efforts.

Economic resilience, one of the two main components of the SIERY Project, aims to improve the
business environment to revitalize the economy and create job opportunities. This component
works on empowering private sector actors (small and medium enterprises and microfinance
service providers) operating in selected value chains, to develop skills, support capital, and
create job and employment opportunities.

The project has rehabilitated or rebuilt community-prioritized infrastructure, support small and
medium enterprises to scale up their businesses, and work to empower and engage
microfinance service providers, networks, the private sector, business associations, and
regulators to support producers, the private sector, and local authorities in mitigating the risks of
the unstable market environment.

2.4 OVERVIEW OF THE SESAME CROP

2.41 IMPORTANCE OF THE SESAME CROP

Sesame (Sesamum indicum L.) is considered one of the important cash crops in the country, as
it provides a significant source of income for both local farmers and local and international
markets, especially in arid and semi-arid regions worldwide. Sesame cultivation continues in
many key agricultural areas in Africa and Asia, including countries such as Sudan, India, Yemen,
and Ethiopia, where it is considered a staple crop due to its high nutritional value and strong
demand in both local and global markets (FAO, 2020)
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According to the Food and Agriculture Organization (FAO), developing countries in Africa and
Asia are among the largest sesame producers in the world. Sesame is known for its high
nutritional value and rich taste, making it a key commodity in the food and health industries.
Nutritionally, sesame is a rich source of proteins, unsaturated fatty acids such as omega-6, and
is high in calcium, magnesium, iron, and zinc. It also contains natural antioxidants that contribute
to enhancing overall health and preventing various diseases (Muhammad, 2016)

According to global sesame production reports, Yemen has seen a significant increase in sesame
production in recent years, thanks to efforts to improve productivity and support the agricultural
sector. In 2019, Yemen ranked prominently among the sesame-producing countries, with a
production of about 25,000 tons. Similarly, India is the world's largest sesame producer, with an
annual production exceeding 800,000 tons, followed by African countries such as Sudan and
Nigeria (Statista, 2019)

Therefore, it is crucial to support the sesame farming sector through the development of
agricultural and harvesting techniques, improving the quality of local seeds, and providing
support to farmers, whether through agricultural advisory services or financial support.
Furthermore, enhancing marketing methods and developing production infrastructure can
significantly contribute to achieving economic benefits and increasing sesame’s role in ensuring
food security.

2.4.2 RATIONALE FOR SELECTING SESAME AS THE STUDY CROP

Sesame (Sesamum indicum) is one of the most economically important cash crops in Yemen,
particularly in Marib Governorate, where increasing local and regional demand has encouraged
farmers to expand cultivation. This rise in demand is largely driven by greater community
awareness of the nutritional and commercial benefits of sesame and its by-products (FAOSTAT,
2023; Tridge, 2023)

Sesame seeds are nutritionally dense, rich in protein, healthy fats, fiber, minerals (like calcium
and iron), and vitamins (especially E and B-complex). They also contain powerful lignans—such
as sesamin and sesamol—that offer antioxidant, anti-inflammatory, cholesterol-lowering, and
organ-protective benefits. Industrially, sesame is used in food products (oil, paste, snacks), animal
feed (sesame cake), fertilizers, cosmetics, and biodiesel (Wei, P 2022 ). While antinutritional
factors like phytic acid exist, they can be reduced through processing. Sesame’s versatility,
health benefits, and economic value make it important for food, health, and industrial sectors.

Sesame oil and seeds are not only valued for their nutritional benefits but also constitute an
essential raw material in many sectors. In the food sector, they are essential for the production
of popular traditional products such as halva, tahini, pastries, and flavored oils, offering both
cultural significance and commercial value. Beyond food, sesame oil is widely used in the
cosmetics industry for its moisturizing, antioxidant, and anti-inflammatory properties, making it a
popular ingredient in skin care products, soaps, and massage oils. In the pharmaceutical sector,
sesame oil serves as a carrier for drug formulations and is recognized for its therapeutic potential,
including liver protection, cardiovascular support, and anti-inflammatory effects.

These diverse industrial applications reflect the importance of sesame, not only as an agricultural
product but also as a versatile, high-value raw material. According to the Islamic Development
Bank (ISDB, 2022), sesame represents a strategic opportunity for agro-industrial transformation
in OIC (Organization of Islamic Cooperation) member countries, encouraging investments in
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processing, value addition, and export development. Similarly, the CEIC (2023) highlights the
growing global demand for sesame products for industrial applications, highlighting the crop's
role in market diversification and rural economic development. This multifunctional use of
sesame across sectors makes it a promising crop for countries seeking to optimize their value
chains, improve their trade balance, and strengthen their food and health sectors.

The FAO (2021) report on sesame production and market opportunities in the Near East and
North Africa highlights that Yemen is a country with high potential for sesame cultivation thanks
to its high-quality indigenous varieties, well adapted to the country's arid and semi-arid
conditions. Sesame cultivation in Yemen is mainly practiced by smallholder farmers, providing a
key source of income for rural families. Despite challenges such as limited mechanization, fragile
market infrastructure, and limited access to certified seeds and inputs, the Yemeni sesame sector
shows promise for value chain development and export growth, particularly to niche markets
seeking organic or traditionally grown sesame. The report highlights that improved post-harvest
handling, storage, processing capacity, and market access could significantly improve farmers'
incomes and foster rural economic resilience, particularly in conflict-affected areas. Supportive
policy frameworks and private sector engagement are seen as essential to unlock the sector's
full potential.

Studies indicate that expanding sesame cultivation by an additional 100 hectares can generate
between 30 and 50 direct jobs, primarily through planting, harvesting, and processing activities.
This expansion also creates significant indirect employment opportunities throughout the value
chain, including in transportation, agricultural input supply, seed distribution, post-harvest
packaging, extension services, and rural finance (ISDB, 2022). This employment potential is
particularly important in fragile contexts such as Yemen, where rural job creation is critical to
reducing poverty, mitigating rural-urban migration, and supporting community resilience. As a
low-input, drought-tolerant crop, sesame offers a strategic entry point for donor-funded programs
and private sector investments aimed at fostering sustainable rural development and improving
the livelihoods of smallholder farmers, women, and youth. Despite these advantages, Yemen
continues to rely on sesame imports to meet its growing domestic demand, particularly for the
agribusiness industry (e.g., tahini, halva, and sesame oil production), due to persistent production
deficits. These deficits are linked to limited access to quality seeds, lack of irrigation
infrastructure, outdated agricultural practices, and insufficient extension support. Post-harvest
losses, market fragmentation, and weak integration with buyers further reduce the
competitiveness of domestic sesame. Addressing this production gap through improved
agronomic practices, value chain coordination, and investments in storage and processing
facilities can help Yemen reduce its dependence on imports, improve food system self-
sufficiency, and position its high-quality sesame as a key export commodity (FAO, 2021; ISDB,
2022)

Yemen, despite its potential for high-quality sesame production, remains a net importer of
sesame seeds to meet its growing domestic demand, particularly for agri-food industries such as
tahini, halva, and oil production. The country sources the majority of its sesame from neighboring
African and Asian producers. Ethiopia is the main supplier, thanks to its geographical proximity,
competitive prices, and reputation for high-quality white sesame. Sudan also contributes
significantly, followed by smaller import volumes from India and Nigeria. These import trends
reflect Yemen's current production deficit and highlight the need to strengthen its domestic
sesame sector to reduce its dependence on external supplies.
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Table2 : Yemen’s estimated sesame seed imports by country of origin.

Country Estimated quantity Approximate share of
(tons/year) imports (%)

Ethiopia 2,000 - 2,800 60-70%

Sudan 800 —-1,200 20-30%

India, Nigeria 200 - 500 5-10%

Source: Islamic Development Bank. (2022). *Sesame Sector Transformation in OIC Member
Countries: Enhancing Value Addition and Export Potential*. Jeddah, Saudi Arabia: ISD.

To bridge the gap between supply and demand and significantly boost local sesame production
in Yemen, a combination of strategic interventions is needed. One of the most urgent priorities
is the introduction and dissemination of improved seed varieties better adapted to local
agroclimatic conditions and offering higher yields, better disease resistance, and higher oil
content. Improved access to certified seeds and extension services will help farmers adopt better
agronomic practices and improve their overall productivity. Meanwhile, the development of agro-
industrial infrastructure, including small-scale oil presses, sorting and grading units, and
packaging facilities, can create added value and reduce post-harvest losses, thereby improving
farmers' profitability and market competitiveness

Organizing producers into cooperatives or producer groups can also facilitate bulk marketing,
reduce transaction costs, and improve bargaining power with buyers. Cooperatives play a vital
role in connecting farmers to input suppliers, financial services, and buyers, as well as supporting
collective investment in shared equipment and infrastructure. Furthermore, improving access to
finance and credit in rural areas, particularly through tailored loan products or microfinance
programs, would enable farmers and small agribusinesses to invest in productivity-enhancing
technologies, seeds, and irrigation systems

These interventions, integrated into a coherent national strategy, can help transform Yemen's
sesame sector into a resilient, inclusive, and market-driven value chain capable of meeting
domestic demand and accessing lucrative export markets. Such an approach not only
strengthens the resilience of the food system but also contributes to job creation, rural income
generation, and long-term economic development (FAO, 2021; ISDB, 2022).

2.4.3 THE SIGNIFICANCE OF SESAME IN MARIB GOVERNORATE

Marib Governorate, located in northeastern Yemen, stands out as one of the most fertile and
agriculturally important regions in the country, with a diverse terrain ranging from fertile plains to
arid lowlands. The region benefits from sandy-clay soils, long, hot summers with relatively low
humidity, and sporadic summer rainfall—conditions that collectively foster a favorable
environment for summer sesame cultivation (WHO 2000). Despite its agroclimatic advantages,
recent satellite assessments indicate that approximately 43% of Marib's cultivated land was
under pressure between 2014 and 2019, reflecting vegetation loss likely due to drought, conflict-
related disruptions, and pressure on water resources, including on lands far from the Marib Dam
(UNDP 2023). Addressing these challenges by improving water infrastructure, soil and crop
management, and rehabilitating agricultural support systems is essential to unlocking Marib's full
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potential as a regional center for sustainable sesame production. Historically, Marib has played
a vital role in Yemen's food supply and rural economy. Its agricultural potential is based on
traditional knowledge, land availability, and access to local water resources through wells and
drip irrigation systems. The Wadi Abidah and Wadi Harib regions, in particular, are renowned for
their extensive sesame cultivation, which provides both subsistence income and market
surpluses. Farmers in the region often grow sesame alongside sorghum and pulses in rotational
systems that contribute to maintaining soil fertility and better water management.

Given these agroecological strengths, Marib has strong potential to become a regional sesame
hub, particularly with investments in improved seed varieties, irrigation infrastructure, post-
harvest handling, and market integration. Targeted support in Marib could significantly improve
sesame yields and farmer incomes, reduce Yemen's dependence on sesame imports, and
contribute to rural development and food system resilience (FAO, 2021; Yemen Ministry of
Agriculture and Irrigation, 2020).

According to Al-Jibly (2016), the impact of climate change on agriculture in Yemen, particularly
in Marib Governorate, is increasing. The country is facing rising temperatures, erratic rainfall, and
prolonged droughts, all of which directly threaten agricultural productivity. In Marib, a region
historically known for its agricultural wealth and the legacy of the ancient Marib Dam, climate
variability has increased dependence on groundwater extraction for irrigation, making
agriculture more expensive and less sustainable. The study highlights that water scarcity, due to
decreased rainfall and increased evapotranspiration, is one of the most significant constraints for
Marib farmers. Many of them resort to diesel-powered groundwater pumps, which significantly
increases production costs. Furthermore, rising temperatures affect crop cycles and vyields,
particularly for summer crops such as sesame, which are sensitive to climate extremes during
flowering and fruit set.

Al-Jibly emphasizes the urgent need for adaptation measures, such as the introduction of
climate-resilient crop varieties, efficient irrigation technologies, and the improvement of
agroclimatic data services to help farmers make informed decisions. Without targeted
intervention, climate change threatens food security and rural livelihoods in Marib and
throughout Yemen

2.4.4 IMPACT OF CLIMATE CHANGE ON SESAME PRODUCTIVITY

Yemen's agricultural systems, particularly in rainfed areas such as Marib Governorate, are among
the most climate-vulnerable in the region. These systems rely heavily on seasonal rainfall and
traditional farming practices, making them highly sensitive to even minor variations in
temperature and rainfall. With the acceleration of climate change, these vulnerabilities are
expected to worsen, with adverse effects on crop productivity, soil health, and water availability
(Al-Jibly, 2016; Climate-Diplomacy, 2023). Overconsumption of groundwater, combined with
limited rainfall, has intensified the water crisis, severely impacting crop viability (Al-Jibly, 2016).
An alarming report indicates that nearly 40% of Marib's arable land became unusable between
2013 and 2019, primarily due to climate-induced degradation. These challenges have driven
farmers to resort to unsustainable, costly, and environmentally harmful groundwater pumping

techniques that rely on aquifer depletion. Without concerted climate change adaptation efforts
(e.g., drought-tolerant seeds, water-*

21

















































































































































































































































































