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EXECUTIVE SUMMARY

Name of the project associated to the training course

Improving food security and sustainable natural resources management through
enhancing integrated agricultural production systems in the Arabian Peninsula

Name of the training course

Economic Assessment, Adoption of Agricultural Technologies & Value Chain
Analysis of Agricultural Commodities

Venue / Location of the training course

Muscat — Sultanate of Oman

Schedule of the training course

24 —28 April, 2016

Organization of the training course

Ministry of Agriculture and Fisheries in Oman (MOAF)
International Center for Agricultural Research in the Dry Areas (ICARDA) — Arabian
Peninsula Regional Program (APRP)

About the trainers

e Dr Boubaker Dhehibi (SIRPS Program — ICARDA: b.dhehibi@cgiar.org)
e Dr Shinan Kassam (SIRPS Program — ICARDA: s.kassam@cgiar.org)

Purpose of the training course

To enhance Capacity Development of government officials and researchers who
are engaged in the project on “Improving food security and sustainable natural
resources management through enhancing integrated agricultural production
systems in the Arabian Peninsula”.

Training course learning objectives

Up-to-date knowledge and enhanced capacity in economic assessment of
agricultural technologies, adoption process, factors and impact, value chain
analysis, approaches, tools, innovation, upgrading, and trade-offs within value
chain interventions.

Training course specific objectives

e Developing and reinforcing participants’ knowledge and understanding of
economic assessment of Ag technologies and value chain analysis.
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e Empowering participants with the required skills to assess, formulate and
helping on the implementation of best-bet technologies.

e Stimulate cooperation between the ICARDA and the GCC countries (and
Yemen) through participants, as well as regional cooperation (networking and
benchmarking).

Training course outline

The training is divided in three thematic areas / components:

e Theme I: Economic Assessment of Agricultural Technologies (4 lectures +
Exercises).

e Theme II: Adoption and Impact Assessment of Agricultural Technologies (3
lectures + Working Groups).

e Theme lll: Value Chain Analysis of Agricultural Technologies (7 lectures +
Group Exercises).

Training course structure

e This training course is designed to be interactive and participatory —
discussion, and debate is encouraged.
e Sharing field-based experiences with the participants.
e Training methods and activities:
o Comprehensive approach, including intensive theoretical lectures.
o Exercisesin plenary and small groups to help you apply some of the course
themes.
o Case studies on agricultural related technologies and value chain.
o Extensive reading list (all topics): Designed as references for the
participants’ research.

Specific outputs

Around 22 professionally-trained NARS partners from Oman, Kuwait, Qatar,
Bahrain, UAE, Saudi Arabia and Yemen on Economic Assessment, Adoption of
Agricultural Technologies & Value Chain Analysis of Agricultural Commodities.

Specific outcomes

Design, implement, manage, analyze and report on research and development in
economic assessment, adoption of agricultural technologies & value chain analysis
of agricultural commodities and acquire up-to-date information on research and
practical activities in economic assessment of agricultural technology and value
chain analysis in each participating country.
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GENERAL OVERVIEW

Optimizing use of limited resources for technology transfer in agricultural development is one of
the biggest challenges facing any decision-maker including the end users and growers. Economic
assessment is therefore a vital tool. It can enumerate the potential costs and value the
anticipated benefits of a proposed program on target group livelihoods.

Furthermore, a large proportion of resources are used to meet the demand for agricultural
products through technology improvements. However, little attention has been given to the
value chains through which agricultural products reach end users. The magnitude of opportunity
losses caused by this neglect becomes obvious if one considers the enormous added value and
employment gains that can be generated along agro value chains.

As within the planned activities of ICARDA-Arabian Peninsula Regional Program and in the
frame of the Improving food security and sustainable natural resources management through
enhancing integrated agricultural production systems in the Arabian Peninsula project regional
training program activities targeting NARS and researchers engaged in the said project, a training
course on “Economic Assessment, Adoption of Agricultural Technologies & Value Chain Analysis
of Agricultural Commodities” was delivered to the GCC and Yemen researchers with the
participation of trainees from Oman, Kuwait, Saudi Arabia, Qatar, UAE, Bahrain and Yemen.

The training was implemented under the patronage of HE Dr. Ahmed Al Bakri, the Undersecretary
of the MAF in Muscat-Sultanate of Oma from 24-28 April 2016.

ICARDA is considered a valued partner for GCC countries and Yemen to formulate economic
assessment and adoption of agricultural technologies and value chain analysis of agricultural
commodities. This course offers a comprehensive training programme to cover precisely this by
building upon and sharing the expertise and experience of the ICARDA-APRP and the participants
to training. In a period of one week, the course provides the participants from GCC countries and
Yemen with the knowledge and skills necessary to engage in economic assessment of agricultural
technologies implemented by the project, adoption and impact assessment of such technologies
and value chain analysis of agricultural commodities. The course offers the opportunity to create
a viable network between the leading training institutions (ICARDA and ICARDA-APRP) and the
participants and provide those attendees with the key personal skills to use this network to
effectively manage their interests on Economic assessment, adoption of agricultural technologies
and value chain analysis of agricultural commodities.

PURPOSE

The purpose of the above training course was the development and enhancement of the
participant’s theoretical and contextual knowledge regarding the following topics: economic
assessment of agricultural technologies, adoption process, factors and impact, value chain
analysis, approaches, tools, innovation, upgrading, and trade-offs within value chain
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interventions. This course therefore was designed to ensure that participants reach the following
objectives:
* Developing and reinforcing participants’ knowledge and understanding of economic
assessment of Agricultural technologies and value chain analysis;
* Empowering participants with the required skills to assess, formulate and helping on the
implementation of best-bet technologies;
* Stimulate cooperation between the ICARDA and the GCC countries (and Yemen) through
participants, as well as regional cooperation (networking and benchmarking).

TARGETED AUDIENCE

The target audience for this course is the staff of National Agricultural Researchers and Technical
Staff Officers in the GCC countries (Oman, UAE, Qatar, Saudi Arabia, Bahrain, and Kuwait) and
Yemen as part of the above project regional training program in this countries. This gave an
opportunity for the trainers to emphasize the importance of collaboration among policy makers
and technicians, and the aspects that both need to take into account when developing and
designing harmonized strategies and policies for the dissemination and scaling-up of agricultural
technologies implemented by the project (Soilless System, Integrated Production and Pest
Management, Irrigated Forages, Spineless cactus, Rangeland rehabilitation, and Cooled versus
net house). In addition to provide a mid-term vision for a more effective and inclusive agricultural
commodities market sector, constraints and scenarios that have to be taken into account as well
as proposed strategies to enhance systemic changes in the vegetable sector necessary to
progress towards the mentioned vision. Specific attention was given to gender dynamics and risk
analysis.

ORGANIZING COMMITTEE
Dr. Azaiez Ouled Belgacem, Coordinator, Arabian Peninsula Regional Program, ICARDA-
APRP, Dubai, UAE (a.belgacem@cgiar.org).

Mr. Wael El Gaaly, Admin course Coordinator, Arabian Peninsula Regional Program,
ICARDA-APRP, Dubai, UAE (W.El-Gaaly@cgiar.org).

Dr Boubaker Dhehibi, ICARDA, SIRPS, Course Coordinator (b.dhehibi@cgiar.org).

Mr. Charles Kleinermann, Head, ICARDA Capacity Development Unit (CDU) -
(c.kleinermann@cgiar.org).

COURSE STRUCTURE

Course instruction was organized through tutorial and practical sessions, which provided
participants with hands-on experience using different data sets, software packages and economic
analysis framework such Partial Budget Analysis (Cost-benefit analysis, Internal Rate of Returns,
Net Present Value) and other tools (ADOPT, quantitative and qualitative methods and metrics for
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value chain analysis, value chain mapping, efficiency, upgrading and governance tools)(see Annex

).
The course covered the following themes / sub-themes:

e Theme I: Economic Assessment of Agricultural Technologies (Lectures + Exercises)
o Introduction to cost benefit (CB) analysis
o CB analysis using partial budget analysis
o Group exercises on economic analysis of the APRP technologies
e Theme Il: Adoption and Impact Assessment of Agricultural Technologies (Lectures
+ Working Groups)
o Adoption of agricultural technologies: Issues and considerations.
o Adoption process and factors affecting adoption of agricultural technologies.
o Adoption and diffusion outcome prediction tool (ADOPT): Theoretical and
conceptual framework.
o Working groups with ADOPT.
e Theme lll: Value Chain Analysis of Agricultural Technologies (Lectures + Group
Exercises)
o Introduction to agricultural value chain and supply chain management.
Value chain analysis tools (VCAT) & value chain analysis mapping (VCAM).
Value chain innovation and upgrading (VCIU) — the role of governance.
Addressing “well-being” within value chains.
Qualitative approaches to value chain analysis (QAVCA).
Quantitative methods and metrics to value chain analysis (QMMVCA).
Assessing tradeoffs within value chain interventions.
Working groups

O 0O O O O O O

COURSE IMPLEMENTATION

The course counted with the participation of 7 countries of the region. The course was attended
during the entire week by 22 participants, from whom nine were women (Annex Ill). The part
regarding the course instruction was delivered by two scientists from the Sustainable
Intensification and Resilient Production Systems (SIRPS — SEPR) Program from ICARDA (Annex Il).
Three thematic areas were covered by this training course: (i) Economic assessment of
agricultural technologies (tools, methods, indicators, interpretation, etc.); (ii) Adoption and
impact assessment of agricultural technologies (adoption indicators, constraints, opportunities,
etc.); and (iii) Value Chain analysis of agricultural technologies (added value, efficiency, etc.).

The training was conducted and implemented jointly by the ICARDA Arabian Peninsula Regional
Program (ARPRP) staffs, the Social, Economic and Policy Research team (SEPR) from the
Sustainable Intensification and Resilient Production Systems Program (SIPRSP) and the Capacity
Development Unit (CDU) Staffs in the International Center for Agricultural Research in the Dry
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Areas (ICARDA) with the collaboration of Ministry of Agriculture and Fisheries in the Sultanate of
Oman.

GROUP ASSESSMENT

Given the main outcomes of the training are to understand the importance and enhancing
knowledge and skills of the following areas: (i) Design, implement, manage, analyze and report
on research and development in the economic assessment and adoption of agricultural
technologies (with special emphasis on the ones implemented by the project); (ii) Value chain
analysis of agricultural commodities (tools, supply, mapping, upgrading, governance, the role of
platforms and multi-stakeholders interactions, and addressing “well-being” within value chains),
and (iii) Acquire up to date information on research and practical activities in economic
assessment of the project implemented agricultural technologies and value chain analysis in each
participating country.

The selected participants are fully involved in the Improving food security and sustainable
natural resources management through enhancing integrated agricultural production systems
in the Arabian Peninsula project. Thus, the

The post-training assessment, based on groups discussions and interactions, where participants
were asked to record the most relevant information from the sessions and explain how they were
going to apply this information for the deliverables of the project when they return to their
respective countries. Results from this exercise showed a significant increase in the participants’
understanding of the basic economic evaluation of technologies, measurement of adoption
indicators and assessment of the constraints to adopt such technologies in each country, with
significant increase in the understanding of value chain analysis of agricultural commodities.
Generally, results from the group discussion, evaluation and interactions indicates that the
average participants’ understanding of all delivered topics is quite high and satisfactory.

GENERAL COURSE EVALUATION by TRAINEES

Various evaluations were carried out during the course, including a specific evaluation for each
part of the course. Here we present an overview of the final evaluation. Issues considered were
the topics and thematic areas of the course, the trainers and the organization, as well as general
suggestions (Annex IV).

Regarding the overall assessment of the training course, the participants qualified it as excellent
with very high scoring (4.3 over a maximum of 5). Participants expressed their interest in giving
more time for working groups and open discussions. In addition, they express their willingness to
have long term specific course on cost benefit analysis and to have specialized software on value
chain analysis.

Taking into account the topic of the course, the participants considered that the accomplishment
of the subject matter was very comprehensive (with a scoring of about 4.5), the level of the
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lectures was quite advanced (4.3) and the delivered material was adequate (4.4). Some of them
commented that the varying experiences among participants were good, and that it would have
been useful that the course be specialized for each country at that country which ensure larger
participating different specialties and expertise. The organization of the course was well
perceived in general with an average score of 4.7 over 5.

CONCLUSION

The training course on “Economic assessment, adoption of agricultural technologies and value
chain analysis of agricultural commodities” had positive responses from the participants. The
satisfaction survey was returned with high scores within the scale of 1-5 (lowest to highest).
Overall most participants found the course interesting and appreciated the interactive learning
approach, especially the group activities and the opportunity to converse in their own language.
They express also their satisfaction and their understanding on the implementation of the
training outcomes on the project where they are involved including the ongoing project.

There were also comments or requests for more long term training courses related to the
economic analysis, in general, and cost benefit analysis and value chain in particular. In summary,
the training is regarded as a success, however not without issues or revelations. Throughout the
course, participants were given opportunities to raise issues that they were concerned with in
each thematic area. Some of the main comments or issues raised were:

- Training course specialized for each country at that country which ensure larger
participating different specialties and expertise.

- Better to more focus on economic analysis

- Need more time for group work and discussion

- Do more practices (field visit/farmers interview) in analysis

- Introducing the specific software for value chain

- Long term specific course on cost-benefit analysis

- Need to be translated in Arabic

- Should be shared data base, useful information and printed materials (books and
presentation of the lectures) before the training to use the time allocation for
discussion

WAY FORWARD: Action Plan

The last session of the training all participants were involved on developing an action plan
regarding the economic evaluation of the technologies implemented by the project in their
respective countries in addition to the assessment of adoption (adoption indicators, constraints
to adoption, etc.) for these technologies. This workshop session was a chance to fix the expected
deliverables in each country (two technical reports one in economic evaluation and one in
adoption for each technology in each country), timetable to be delivered and the responsible for
the deliverables in each countries. The summary of this session is presented in the Table 1.
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Table 1: Expected deliverables, timetable and responsibilities in each country

SS, IPPM, SC, IF and C Net  Eng. Saif Al Qutatiti July-Augut 2016
SS, IPPM, C Net, and RR Eng. Dana Al Ali July-Augut 2016
SS, IPPM, SC and IF Eng. Salah (UAE) July-Augut 2016
Eng. Mohamed Al Dhanhani (Abu
Dhabi)
SS, IPPM, RR, SC and IF Eng. Mohamed Salem Al Yafi July-Augut 2016
SS, IPPM, RR, SC, and IF Eng. Ahmed Al Otaibi (Riadh) July-Augut 2016

Eng. Melahi (El Jouf)

SS, and IPPM Eng. Mohamed Al Hendi and Eng. July-Augut 2016
Khalifa

SS, IPPM, IF, SC, RR Dr. Khader Atroosh and Wajih Al- July-Augut 2016
Mutwakkel

Note: SS: Soilless System; IPPM.: Integrated Production and Pest Management; IF: Irrigated Forages; SC: Spineless
cactus; RR: Rangeland rehabilitation; C Net: Cooled versus net house
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Annex I: Course Program/Agenda

Improving food security and sustainable natural resources management through enhancing integrated
agricultural production systems in the Arabian Peninsula
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Training Course
On
Economic Assessment, Adoption of Agricultural Technologies & Value Chain
Analysis of Agricultural Commodities

24 - 28 April 2016 — Muscat — Sultanate of Oman
Partial Budget Analysis Cost Benefit Analysis

Value Chain Analysis

Governance Upgrading
A hypothetical valve-chain in agricoture

Distributional lssues
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Final Agenda

Arabian Peninsula Regional Program

Date

‘ Topic

Responsibility

Saturday 23 April 2016 (Arrival of Participants)

Day 1 — Sunday 24 April 2016

08:30 —09:00 | Registration APRP-ICARDA Dubai
09:00 —09:30 | Opening Session APRP — SIRPSP - ICARDA
09:30-09:45 | Course presentation (Content, Schedule and Objectives) :?E:oAuRsz()er Dhehibi (SIRPSP-
09:45—-10:15 | Coffee Break and Group Photo
. . . . . Dr Boubaker Dhehibi (SIRPSP-
10:15-11:30 | Introduction to Cost-Benefit Analysis ICARDA)
Cost-Benefit Analysis of Technologies using Partial Budget Dr Boubaker Dhehibi (SIRPSP-
11:30-12:45 .
Analysis ICARDA)
12:45-13:00 | Tea Break
Group Exercises on Economic Analysis of the APRP | Dr Boubaker Dhehibi (SIRPSP-
Technologies: ICARDA)
13:00 - 14:00 e (Case of Soilless (hydroponics) vs Conventional (on
soil) System
Group Exercises on Economic Analysis of the APRP | Dr Boubaker Dhehibi (SIRPSP-
Technologies: ICARDA)
14:00-15:00 e |PPM vs Traditional Management
e Buffel Grass / Spineless Cactus vs Rhodes Grass
15:00-16:00 | Lunch
Day 2 — Monday 25 April 2016
09:00 — 10:15 Adoption Process and Factors Affecting Adoption of | Dr Boubaker Dhehibi (SIRPSP-
Agricultural Technologies ICARDA)
10:15-10:30 | Coffee Break
ADOPT: Adoption and Diffusion Outcome Prediction Tool — | Dr Boubaker Dhehibi (SIRPSP-
10:30-11:45 | An application to agricultural technologies evaluation | ICARDA)
(Theoretical and Conceptual Framework)
ADOPT: Adoption and Diffusion Outcome Prediction Tool — | Dr Boubaker Dhehibi (SIRPSP-
11:45-13:00 | An application to agricultural technologies evaluation | ICARDA)
(Practical Session — Working Group)
13:00-13:30 | Tea Break
. . . . . Dr Boubaker Dhehibi (SIRPSP-
13:30-15:00 | Presentations from Groups and Discussion ICARDA) and Participants
15:00-16:00 | Lunch
Day 3 — Tuesday 26 April 2016
09:00 — 1015 Introduction to Agricultural Value Chains and Supply Chain | Dr Shinan Kassam (SIRPSP-
Management ICARDA)
10:15-10:30 | Coffee Break
10:30 — 11:45 Value Chain Analysis Tools (VCAT) & Value Chain Analysis | Dr  Shinan Kassam (SIRPSP-
Mapping (VCAM) ICARDA)
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11:45 — 13:00 Group Exercises on Value Chain Mapping (VCAM) Dr Shinan Kassam (SIRPSP-
ICARDA)
13:00-13:30 | Tea Break
13:30 — 15:00 Value Chain Innovation and Upgrading (VCIU) — the Role of | Dr  Shinan Kassam (SIRPSP-
Platforms and Multi-stakeholder Interactions ICARDA))
15:00-16:00 | Lunch
Day 4 — Wednesday 27 April 2016
- Efficiency Within Value Chains and the Role of | Dr Shinan Kassam (SIRPSP-
09:00 - 10:15 Governance ICARDA)
- Addressing ‘well-being’ within Value Chains
10:15-10:30 | Coffee Break
- Qualitative Approaches to Value Chain Analysis (QAVCA) | Dr Shinan Kassam (SIRPSP-
10:30—11:45 | - Quanti'tative Methods and Metrics for Value Chain | ICARDA)
Analysis(QMMVCA)
- Working Groups
11:45-13:00 | Assessing Trade-offs Within Value Chain Interventions Dr Shinan  Kassam ~ (SIRPSP-
ICARDA)
13:00-13:30 | Tea Break
. Dr Shinan Kassam (SIRPSP-
13:30-15:00 Working Groups ICARDA)
15:00 —16:00 | Lunch

Day 5 — Thursday 28 April 2016

Dr Boubaker Dhehibi & Dr Shinan

09:00-10:15 | Working Groups - Continued Kassam (SIRPSP- ICARDA)
10:15-10:30 | Coffee Break

. . Dr Boubaker Dhehibi & Dr Shinan
10:30-11:45 | Presentations by Working Groups Kassam (SIRPSP - ICARDA)

Dr Boubaker Dhehibi & Dr Shinan
11:45-13:00 | Lessons learned and Steps Forward Kassam (SIRPSP - ICARDA)
13:00-13:30 | Tea Break
13:30—-14:15 | Course Evaluation and Recommendations APRP — SIRPSP - ICARDA
14:15—-15:00 | Award of Certificates and Closing Session APRP — SIRPSP - ICARDA
15:00—16:00 | Lunch

Friday — 29 April 2016 (Departure of Participants)
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Trainers Name & Surname Institution E-mail
1 Dr. Boubaker Dhehibi SEPRP- ICARDA b.dhehibi@cgiar.org
2 Dr. Shinan Kassam SEPRP- ICARDA s.kassam@cgiar.org

Dr Boubaker Dhehibi is an Agricultural Resource Economist Specialist in the
Sustainable Intensification and Resilient Production Systems Program (SIRPSP) at
ICARDA. He is distinguished for his research and teaching on production
economics, climate change, economics of natural resources management,
applied micro-econometrics, food demand analysis, international trade, value
chain analysis and marketing of agro-food products, economic modeling,
competitiveness and productivity analysis of the agriculture sector in MENA
region, growth analysis and economics of development. He has published more
than 90 research publications in peer reviewed journals, book chapters,
international conferences, working papers and proceedings.

Contact: b.dhehibi@cgiar.org

Dr. Shinan Kassam holds a PhD in resource management and environmental
studies from the University of British Columbia (Vancouver), from where he also
obtained earlier degrees in agricultural economics (B.Sc. (Agr.), MSc.). Through
judicious application of quantitative, qualitative and mixed method designs, his
research is aimed at better understanding how communities within dry areas
manage and cope with different facets of risk, and how the process of agricultural
innovation can be enhanced through joint research and learning. He is currently
engaged in research activities within the MENA region (Jordan, Egypt, Tunisia,
Morocco), Central Asia (Kazakhstan, Kyrgyz Republic, Tajikistan, Uzbekistan,
Afghanistan), Abu Dhabi and more recently in Eritrea, Ethiopia, Sudan and
Nigeria. Prior to joining ICARDA, Shinan was based in Syria and Central Asia
(Kyrgyz Republic, Tajikistan) with the Aga Khan Development Network, where he
held senior level positions in the management and implementation of multi-input
area development programmes (rural development, community based public
health, early childhood education, civil society enhancement, microfinance).

Contact: s.kassam@cgiar.org
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Annex lll: About Training
General Information

Training workshop on

Economic Assessment, Adoption of
Agricultural Technologies & Value
Chain Analysis of Agricultural

Commodities

ICARDA-APRP, i  collaboration with the
Ministry of Agriculture and Fisheries in Oman
(maF), Under the patronage of HE Dr. Ahmed
Al Bakri The Undersecretary of the MAF, is
Organizing a training workshop on “Economic
Assesomeent, Adoption of Agricultural
Technologies & Wvalue chain Analysis of
Agricultural Commodities” in Oman from 24-28
apri 2016

Optimizing wuse of limited resowrces for
technology transfer i agricultural
development is one of the biggest challenges
facing any decision-maker induding the end
users and growers. ECONGMEC assessment is
therefore a wvital tool. It can enumerate the
potential costs and walue the anticipated
benefits of a proposed program on target
group lvelihoods.
Furthermore, & large proportion of resources
are used to meet the demand for agriouhoeral
products through technology improvements.
Howewer, Little attention has been given to the
valwe chains through which agriouhosral
products reach end wsers. The magnitude of
Opporbunity lusss ausad by Ihls neglect

that can be generated along agro value chains
from commodity to consurmption.

The training workshop aims to enhance
knowledge and capacity of MARES on:
= Introduction to Cost-Benefit
= Partial Budget Anahysis
= Adoption Process and Factors Affecting
Adoption of Agricultural Technologies
= Aprioultural Value Chains and Supply Chain

Management

= ‘Value Chain aAnalysis Tools (WVCAT) & value
Chiain Analysis Mapping (ViCan)

= ‘Value Chain Innovation and Upgrading

Muscat, Oman 24-284April 2016

@
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Air Ticket & Accommedation

All Participants will be accommo-dated
at Holiday Muscat Hoted, which is a
fouwr star hotel.

The Hotel is located in Al Khuwair and
bout 13km from Seeb international
airport. The training workshop will be
also held at the same hotel.

Hotel Muscat Holiday, Dohat Al
Adab Street, Al Khuwair,
Muscat

PO Box 1LES, PC 111
Sultanate of Oman.
Hotel Front Desk: +5968 34 399 100
Fax: +968 24 399 200

IcaRDA will cover all the participants”
oosts including accommodation (bed &
breakfast], return economy air ticket
and airport transportation.

on arrival at Muscat ainport and after
lugsage clearance please look for Hotel

representative who will arrange youwr
transpsortation to Hoted_
Exchange rate: 1 Omani Rial =
2.597TUSS
weather: About 30°C max & 24°C min

Mr.Hassan &l Ballowchi

Mobile: #5971 5049!“
For More Information
ICARDA-Arabian Peninsula
Regional Program
P.0.Box 13070, Dubai, UAE

Tel: +971 4 2389513,
Fax: +971 4 F3I89514

icarda-dubai@ cgiar org
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