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Executive 
summary

The National Nutrition Strategy of Oman 2014-
2050 and the Sustainable Agriculture and 
Rural Development Strategy SARDS 2040 have 
emphasized the importance of adequate intake 
of fruits and vegetables while decreasing the 
consumption of energy-dense foods, in response 
to the challenges of the nutrition transition being 
experienced by the Sultanate of Oman. The Food 
and Agriculture Organization of the United 
Nations (FAO) collaborated with the Ministry 
of Agriculture, Fisheries and Water Resources 
(MAFWR) and Zubair Enterprises Development 
Centre (Zubair EDC) to conduct an inclusive 
Nutrition Sensitive Value Chain Analysis (NSVCA). 
The geographical focus was on Al Batinah North, 
one of the main agricultural governorates in 
the Sultanate. Based on a recent food system 
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analysis in Oman, the focus on fruits, vegetables 
and/or �sh was chosen. From these food groups 
two commodities were to be selected for this 
NSVCA, which comprises a desk review and �eld 
assessment.

The NSVCA approach links local production 
and supply of safe and nutritious foods with 
interventions to also increase demand in such 
a way that it contributes to healthier diets. The 
present assessment was identi�ed as one of 
the key interventions required to move towards 
a sustainable food system in Oman. It aims 
at mapping and characterizing the current 
landscape of constraints and opportunities 
in supply and demand of safe and nutritious 

food commodities. The process started with 
the selection of two commodities for in-depth 
assessment in this NSVCA. This selection was 
based on a desk review, including a nutrition 
situation analysis, in which commodities from the 
fruit, vegetable and �sh groups were identi�ed 
which would best complement current Omani 
diets. The commodities on a long list were 
assessed and scored for their potential with 
regard to market demand, income generation, 
employment generation, involvement of women 
and youth in production, as well as on (low) 
environmental and climate impact, for which 
water requirements were also considered. Two 
commodities that scored among the highest 
�ve were then selected by MAFWR and MOH for 

the detailed assessment in this NSVCA: papaya 
and carrots. They both scored higher than some 
other vegetables and fruits, partly because of 
their high beta-carotene content. Beta-carotene 
is a precursor of vitamin A, which is lacking in the 
diets of the Omani population as shown in the 
nutrition analysis. The selection process is fully 
documented in Annex 4.

The results of this assessment aim to support 
decision-makers in identifying speci�c 
interventions which will leverage the potential 
of these value chains for both nutrition and 
income generation. For each step in the two 
value chains (papaya and carrots), opportunities 
and constraints in supply (production), demand 

and nutrient value were assessed, which are 
summarized in the tables in Chapter 4. Some 
are related to general challenges faced by 
smallholders, like the dif�culty to fetch good 
prices for small volumes, which relates to the lack 
of business skills and producer organizations, 
as well as the lack of feasibility studies for crops 
other than the main cash crop (dates), lack of 
business skills and lack of cooling facilities to store 
produce. The report also describes opportunities, 
like the future marketing company planned 
by Oman Food Investment Holding Company 
(OFIC) for fresh fruits and vegetables and the 
professional support that is offered to small and 
medium enterprises (SMEs) by public and private 
SME-support organizations, which can also 

The results of this assessment aim to 
support decision-makers in identifying 

speci�c interventions which will leverage 
the potential of these value chains for both 
nutrition and income generation. 

'FAO�Ghady Chedrawi
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support smallholders to identify markets and 
become more competitive (e.g. by knowing and 
meeting quality standards, including for labelling 
and packing).

Other opportunities and constraints are crop-
speci�c, like the low pro�tability in carrots for 
farmers, which relates to the long cycle (only 
one harvest per year in winter) but also to strong 
competition with large farms. The success of 
baby carrots in the United States of America and 
the United Kingdom may be repeated in Oman, 
either by producing the �baby-cut carrots� by 
cutting regular carrots (or from special varieties 
designed to be cut into four baby-cut carrots) 
or by harvesting immature carrots of the 
landrace used in Oman (or of a speci�c variety 
like �Amsterdam�, developed especially for baby 
carrots). Immature harvesting may enable two 
cycles in the winter season, in which carrots are 
grown in Oman. As the price of imported ready-
to-eat baby-cut carrots from USA is six times 
higher per kilo than the regular Omani carrots, 
this could be an interesting business model. The 
real (immature) baby carrots are sold abroad for 
an even higher price than the baby-cut carrots, 
and have the advantage that no cutting and 
peeling machines are required. 

Another recommended intervention is to expand 
production of organic (orange) carrots of the 
Omani landrace that have proved resilient in the 
harsh climate. The assessment found that organic 
farming can lead to compatible yields (according 
to several farmers and a study by Sultan Qaboos 
University) on organic versus regular banana 
production). However, imported certi�ed 
organic seeds are very expensive. This led to the 
intervention opportunity to explore feasibility of 
organic seed production in Al Batinah. 

Refrigerated storage would enable smallholders 
to collect higher volumes favoured by larger 
output markets, as well as to stretch the season 
into the two hottest months when the trees do 
not produce any fruits. A programme to link 
papaya and carrot smallholder farmers to the 
future (OFIC) marketing company for fresh fruits 
and vegetables, as well as to electronic marketing 
platforms can further improve their access to 
markets and thus their income-generating 
potential. The latter is also important for SMEs 
and can boost employment and/or income-
generating opportunities for youth and women. 

The assessment listed various opportunities for 
SMEs and start-ups, and more will arise from the 
recommended feasibility studies and crop trials. 

No consumption data are available for carrots; 
however, the assessment found that carrots are 
widely consumed, both cooked and raw in salads. 
While beta-carotene levels generally decrease 
over time, the assessment found that this is not 
the case with carrots in Oman, as there is a short 
time between harvest and consumption, during 
which carrots are mostly kept in refrigerated 
conditions. Consumption quantities are not 
known and possibly low among the population 
groups identi�ed with vitamin A de�ciency. 
Fresh carrot juice is available in juice outlets and 
in restaurants but is not very popular. Juice has 
twice the beta-carotene content compared to 
fresh carrots and can be promoted to contribute 
to vitamin A status.

Papaya production in Al Batinah was limited, due 
to a virus that is transmitted by white�y. Therefore, 
not all value chain steps could be assessed at that 
location. The assessment found that is possible 
to grow the local papaya in net houses to protect 
against white�y, or to start production with 
the imported variety that MAFWR successfully 
introduced in Salalah, which has higher yields 
but has not been thoroughly tested in Al Batinah. 
Many farmers have some papaya trees just for 
their own consumption, either self-imported, or 
from Salalah and local sources. Studies and trials 
are recommended in order to provide farmers 
with adequate prospects for this crop. There 
is a high local demand for papaya produced in 
Oman (consumer preference is to buy Omani 
vegetables and fruits) and there is a wide range 
of opportunities for value addition. There is room 
for innovation in processing, from juice to snacks, 
and an international market exists for extracting 
latex and papain from green unripe papaya. 

Both papaya and carrot consumption can be 
promoted in the planned MOH campaign on 
healthy diets, along with other yellow, orange 
and red vegetables and fruits in response to the 
vitamin A de�ciency in the country. Vegetables 
and fruits are generally low in calories and 
good alternatives to consumption of ultra-
processed or fast foods that the campaign aims 
to discourage. Commercial promotion activities 
for fruits and vegetables can bene�t from the 
momentum of the campaign, and there may be 
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opportunities to engage private sector partners 
in spreading messages on nutrition bene�ts, 
as some of the hypermarkets already do. For 
long-term improvements in diets, more efforts 
will be required because long-term habits 
and behaviours are dif�cult to change. Some 
interventions, therefore, focus on schools to 
engage pupils and students in food production 
(planting papaya) and to help them grow healthy 
eating habits. 

Recommended interventions across the two 
value chains include: capacity development 
for farmers to organize themselves; training for 
farmers and SMEs on business and marketing 
skills; making feasibility studies or at least crop 
prospects for the agro-ecological circumstances 
in the governorate available for a range of fruits 
and vegetables to promote their production; 
preparing legislation and certi�cation to unleash 
the potential for organic farming in the country. 
Government entities, SMEs and their support 
organizations as well as investors are invited to 
use the identi�ed interventions in their planning. 
This would bene�t smallholder farmers and/or 
SMEs while contributing to better nutrition and 
health for the population in Al Batinah North.

The assessment also shed light on opportunities for 
(innovative) uses of waste streams. Opportunities 
for solar power (for irrigation, cooling, processing 
and transport) can contribute to a reduced 
environmental and climate impact. Awareness 
on sustainable food systems, like the relation 
between food and climate change and the 
environmental costs of food waste, is low among 
the general population. Among other concerns, 
there is a need for increased understanding of 
the bene�ts of organic farming for human and 
planetary health. These are topics that concern 
not only farmers and MAFWR, but that need to 
be integrated in school curricula, addressed in 
talk shows and televised documentaries and in 
fact should be considered at the highest level 
of government. The upcoming planned FAO/
Zubair EDC collaboration around Dialogues 
on Sustainable Food Systems is timely in that 
respect and can reach out to other private and 
public institutions, academia, environmental 
organizations and United Nations agencies in 
the country to make a start on changing people�s 
mindsets.

The assessment also shed light on 
opportunities for (innovative) uses of 

waste streams. Opportunities for solar 
power (for irrigation, cooling, processing 
and transport) can contribute to a reduced 
environmental and climate impact. 
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1.	 Introduction
1.1	 Background to the assessment 

The Sultanate of Oman is experiencing a 
nutrition transition, characterized by shifts in 
diet, lifestyle and disease burden. As a result, 
non-communicable diseases (NCDs) are on 
the rise, with a staggering 83 percent of deaths 
attributed to NCDs in the country. Oman has 
also experienced one of the sharpest increases in 
obesity prevalence worldwide. 

In order to address these challenges, the National 
Nutrition Strategy of Oman 2014-2050 and the 
Sustainable Agriculture and Rural Development 
Strategy (SARDS) 2040 have emphasized the 
importance of adequate intake of fruits and 
vegetables while decreasing the intake of energy-
dense foods, as a main determinant of health as 
well as food security and nutrition. 

The Omani Government realizes the urgency to 
act with all relevant stakeholders using the holistic 
approach of the sustainable food system for 
healthy diets.  This approach links local production 
and supply of safe and nutritious foods with 
multiple interventions to also increase demand, 
through in�uencing consumer behaviour in such 
a way that it contributes to healthier diets.1 This 
approach aimed at improving food security as 
well as the health and nutrition situation in the 
Sultanate and resulted in the project proposal: 
�Promoting a sustainable food system, healthy 
diets and improved food and nutrition security in 
Oman�. The present assessment was identi�ed 
as one of the key interventions required to move 
towards a sustainable food system in Oman. 

The Food and Agriculture Organization of the 
United Nations (FAO) collaborated with the 
Ministry of Agriculture, Fisheries and Water 
Resources (MAFWR) and Zubair Enterprises 
Development Centre (Zubair EDC) to conduct 
an inclusive Nutrition Sensitive Value Chain 
(NSVC) Analysis, with a focus on one of the main 
agricultural governorates in the Sultanate: Al 
Batinah North. Based on a recent food system 
analysis in Oman, it was decided to focus on 

fruits, vegetables and/or �sh. From these food 
groups two commodities were to be selected for 
the current NSVC assessment (NSVCA). 

This assessment aims at mapping and 
characterizing the current landscape of constraints 
and opportunities in supply and demand of safe 
and nutritious food commodities. This study will 
focus on SMEs related to food and agriculture,2  
farmer organizations, smallholders and other 
actors along the value chain. The assessment 
will allow decision-makers to identify speci�c 
interventions which will leverage the potential of 
these value chains and markets for both nutrition 
and income generation. Such interventions 
should support SMEs across the value chain as 
well as farmers and farmer-based organizations 
to take advantage of market opportunities 
that contribute to a sustainable food system. 
In turn, SMEs and farmer-based organizations 
are also key to the success of food system 
transformations, as they are central stakeholders 
along the food value chain in the Sultanate. It is 
important that the interventions be sustainable 
(socially, economically and environmentally) and 
in line with the recommendations of the Second 
International Conference on Nutrition and the 
2030 Agenda for the Sustainable Development 
Goals.			 

1.2	 Objectives

The overall objective of the assessment is 
to identify and enhance inclusive income-
generating opportunities that contribute to 
sustainable nutrition and food security in Oman. 
More speci�cally, to:
1)	� Identify constraints and opportunities along 

the value chain with a special focus on the 
selected commodities, using a nutrition 
lens; and

2)	� Propose interventions and investment 
opportunities associated with supply, 
demand and nutrition value in order to 
shape the value chains towards better 
nutrition outcomes.

1 �Guiding principles for sustainable healthy diets recommended in 2019 are to: 
�Ensure that affordable and desirable foods for a Sustainable Healthy Diet are available and accessible for the most vulnerable. Address inequities and inequalities, and 
consider the perspective of people who experience poverty and deprivation.� FAO, WHO, 2019, Sustainable Healthy Diets � Guiding principles. Rome

2 �SMEs in this document will refer to those SMEs related to food and agriculture.
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1.3	 Structure of the report

The next chapter (Chapter 2) explains the methodology for 
conducting an NSVCA and how it was applied in this assessment. 
It introduces the NSVCA framework, including its operational 
approach with speci�c steps that aim at achieving changes in 
the food system, by making diverse and nutritious food more 
affordable, available, safe and acceptable.

Chapter 3 presents the main �ndings of the analysis. First 
the selection of the two commodities (carrots and papaya) is 
described. The selection process followed Step 2 of the Nutrition-
Sensitive Value Chain Analysis (IFAD, 2018) and weighed several 
factors to identify those crops that have potential to improve 
the nutritional status of the population, while at same time 
contributing to local agricultural production. The �ndings from 
the subsequent desk review and �eld assessment are presented 
in the characterization of the two value chains.
Chapter 4 analyses the constraints and opportunities for each 
value chain, in terms of supply, demand and nutrition value. 
These are summarized in a table (as constraints are described 
in Chapter 3 and again summarized in Chapter 6). In Chapter 6, 
intervention options are proposed for carrots, papaya and cross-
sectoral support to smallholders.

|  2  |



2.	 Methodology and tools
2.1	 Overview

In order to identify speci�c interventions throughout the value 
chains, it is important to assess constraints and opportunities 
in supply and demand of nutritious foods, including food safety 
risks and scope for enhancing nutrition value for the identi�ed 
commodities. To do so, the following speci�c questions had to 
be answered:

1.	� How can an increase in the supply of production of selected 
commodities address the nutrition needs of consumers 
within the target governorate (including consumers in the 
producer households)? 

2.	� How can the nutrition value and food safety of selected 
commodities be preserved and/or enhanced, with due 
attention to the dietary characteristics, accessibility and 
affordability in the target governorate (including consumers 
in the producer households)? 

3.	� How can demand be created and enhanced to: a) improve 
consumption of selected commodities among the study 
communities (including consumers in the producer 
households); and b) increase income of smallholder 
producers? 

To answer these three questions and recommend interventions, 
the NSVCA methodology was used as described in Nutrition-
Sensitive Value Chain Analysis (IFAD, 2018), which was 
developed during a three-year collaboration with multiple 
partners (including KIT) which also supported this project) and 
in consultation with the Rome-based agencies� working group 
on NSVC. They use the following de�nition:

�A �nutrition-sensitive value chain� is a food value chain that has 
been shaped to alleviate constraints in supply or demand of 
food as they relate to nutrition problems.�
-	� Nutrition-sensitive because NSVCs aim to address a 

nutrition problem, primarily in terms of diet quality.
-	� Value because NSVCs consider economic value but also 

value that is relevant from a nutrition point of view.
-	� Chain because NSVCs encompass investments at 

different stages along the value chain from production to 
consumption.

In Figure 1 the �ve steps in the NSVCA are visualized; four 
diagnostic studies, or four steps, are represented by the �rst 
four columns in the Figure: 1) Nutrition situation analysis; 
2) Commodity selection; 3) Nutrition-Sensitive Value Chain 
analysis; and 4) Identifying intervention options. The �fth step is 
not part of the current assessment.
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Figure 1. Steps in nutrition-sensitive value chain analysis
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Figure 2 shows how the NSVCA methodology was applied in this assessment.

Figure 2. Nutrition-sensitive value chain analysis steps applied in Oman
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2.2	 Methods and sampling

The methodology for each step normally includes a desk review, �eldwork and analysis. In this project, 
part of the information was already available; therefore, �eldwork was not needed for each step 
featured in the Nutrition-Sensitive Value Chain Analysis Guide. This NSVC analysis followed a mixed-
methods approach based on looking at conventional value chain analysis using a nutrition lens. This 
analysis included:
�	� Secondary data � available production data; price/market information; literature reviews on 

existing value chain/market studies on selected commodities; policy documents; nutritional 
assessment studies; food composition tables; seasonality, climate and environment impact of 
the selected commodities; and gender roles in the value chain.

�	� Primary data � collected primarily using qualitative methods. Qualitative data were obtained 
through: participant observation at relevant locations; semi-structured interviews with key 
informants; and focus group discussions (FGDs) to understand the perceptions and realities of 
concerned value chain actors. Additional data were collected through market observation and 
a mini survey with qualitative questions on consumption, which was shared as an online survey 
among a sample of consumers drawn from all socio-economic groups.

The approach and methodology from the Nutrition-Sensitive Value Chain Analysis Guide was followed, 
albeit with a smaller team and in a shorter time frame, as explained below and in Annex 1. Before 
the assessment started a decision was needed on which commodities to focus on in this NSVCA. A 
separate report was prepared, as �Justi�cation for Commodity Selection�. It comprised Step 1, Nutrition 
Situation Analysis, and Step 2, Commodity Selection, and assisted MAFWR and the Ministry of Health 
(MOH) to decide on the selection of commodities (methodology is described in Annex 1). 

Step 3 is the actual nutrition-sensitive value chain assessment for the two selected commodities; it 
includes two phases, the preparation and the actual assessment. In this step data were collected to: 
a) identify constraints and opportunities across three dimensions � Supply, Demand and Nutrition 
Value for each commodity; and b) to enable characterization of the two value chains. The main focus 
in NSVC assessments is on smallholder producers and SMEs.
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Box 1. Description of NSVCA approach (IFAD 2018) 
�This nutrition-sensitive approach considers how development of food value chains could 
contribute to improving nutrition. Such an approach must start by identifying the nutrition 
problem in the target population and its relation to the excessive or insuf�cient consumption 
of key foods that affect diet quality. Speci�c food commodities can then be identi�ed as having 
potential to address the nutrition problem, particularly if one considers multiple commodities 
that can contribute to a healthier diet and, when taken as a whole, creation of a more nutrition-
sensitive food system. Once the potential food commodities have been identi�ed, their respective 
value chains can be analysed to identify constraints in the supply of or demand for these foods as 
they relate to the nutrition problem. (�) Applying a nutrition lens to considering how to develop 
the value chain allows for identi�cation of speci�c investments and interventions at each stage 
that can contribute to improving nutrition by enhancing the availability, affordability, diversity, 
nutritional quality, safety and acceptability of nutritious foods. (�) The NSVC framework aims to 
make the value chains themselves more nutrition-sensitive � that is, to leverage the potential 
of VCs and markets to improve nutrition. By alleviating constraints in supply and demand of 
speci�c foods, NSVCs do not only contribute to increasing incomes or production; they can 
also achieve changes in food systems by making diverse and nutritious foods more affordable, 
available, safe and acceptable.� 



2.3	 Tools

Semi-structured interview guides for key informants and FGDs were developed to assess perceptions 
and realities of concerned value chain actors. These were based on the data gaps identi�ed in Step 
2 and in the desk review, and were also based on critical nutrition points �agged in the commodity 
tables. Interview and FGD Guides were prepared for each stakeholder category. Tools from the 
Nutrition- Sensitive Value Chain Analysis Guide (Volume 2, Chapter 4) assisted in developing research 
questions for these different aspects and stakeholders (Annex 5). 

For the NSVC �eld assessment for two commodities, ten weekdays were planned to conduct all FGDs 
and interviews and to observe relevant sites to shed light on opportunities and constraints in the two 
value chains. Separate FGDs were held with female and male farmers, and with consumers. Additional 
data were collected through market observation and observations during guided tours at small and 
large farms.

To obtain qualitative data, stakeholders and locations relevant to the two commodities were identi�ed 
as re�ected in Figure 3. 
 
Figure 3. Stakeholders along the two value chains

Source �Food And Agriculture Organization of The United Nations Oman, 2020� for �gure 2

The �nal sample of farmers comprised three male smallholders (who participated in a FGD). One 
young male smallholder farmer was visited. The other visited farms were large, managed by women or 
involved in integrated aqua-agriculture or aquaponics. Information on the situation and perspective 
of smallholders was collected from the mentioned farmers and from MAFWR in Muscat and Sohar.
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3.	 Findings
3.1	 Commodity selection 

MAFWRA summary of the process which led to the �nal selection is provided here. More details are 
available in Annex 1. The Nutrition Situation Analysis (Step 1) was already available; it was described in the 
project document �Promoting a sustainable food system, healthy diets and improved food and nutrition 
security in Oman� developed for FAO, WHO and UNICEF in 2018 and included as Annex 2. It formed 
the main background for the commodity selection and was used to develop the long list of nutritious 
commodities which the project could promote. For Commodity Selection (Step 2) the overarching 
research question was: �Which commodities in the food groups of �sh, vegetables and fruit have potential 
to address the identi�ed nutrition problems and also have market and income-generating potential for 
smallholder producers and/or SMEs?�

The key elements and selection criteria considered for the selection were as follows: 
-	 Nutrition-improvement potential
-	 Market potential
-	 Income-generation potential
-	 Government interest and priorities
-	 Gender
-	 Environment and climate

The criteria were assessed and weighed during a desk review session and interviews with key informants 
from MAFWR and the Omani Farmers� Association (OFA). The justi�cation report explains the scores 
per commodity and included a discussion on the resulting top �ve commodities so that the MAFWR 
and MOH focal points could take a well-informed decision on the �nal selection. The selection process is 
summarized in Annex 4. The scoring method that was used gave the same weights for all variables and 
the results for the highest scores are presented below. 

Table 1. Commodity selection scoring in Step 2

Commodity scores:

Score 9 Score 8 Score 7 Score 6

Carrot Papaya Sweet Pepper Cabbage

Mango Eggplant Spinach

Tomato Watermelon

Zuchini Sweet Potato

Okra And Below 6:

Pumpkin (4)

Scores ranged from 4 to 9, out of 10 variables. One variable was unknown for spinach and cabbage, 
whereas two variables for sweet potato were unknown, which possibly decreased their scores by 1 and 2 
points, respectively.

Carrots scored highest with 9, but this score is based on the assumption that they can also be cultivated 
(with a good pro�t margin) in aquaponics in Al Batinah; otherwise their score would be 8.

The tree fruits, papaya and mango, scored second highest with 8, which is the same as the fruiting 
vegetables, okra (in greenhouses to protect against a resistant virus), zucchini and tomato (if processing 
opportunities are developed). 
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For papaya there is also an assumption that opportunities can be developed to involve women and 
youth in post-harvest activities like grading, processing, packaging (as were identi�ed for mango); 
otherwise the score would be 7. For export of papaya, different cultivars may be required than are 
currently available in order to be competitive on the international market.

The �nal decision on crop selection was taken by the MOH and MAFWR focal points, who oversee the 
various pros and cons in the local context.

Water ef�ciency has been scored (1 point) but ef�cient land use by intercropping in existing smallholder 
date farms (orchards) has not been included in the scores. It has been taken into account in the 
following top �ve. 

3.1.1	� Top �ve commodities selected for this NSVCA:

1.	� Carrots, as they scored highest (9), preferably in aquaponics or in integrated agri-aquaculture 
systems, or using drip irrigation to be further studied in Step 3; 

And the following commodities, which all scored the same (8):

2.	� Mango (intercropping in smallholder date farms to boost date productivity3 as well as ef�cient 
use of arable land to be further studied in Step 3);

3.	� Papaya, as a key informant mentioned that papaya may become a resilient crop (it can adapt to 
different circumstances and can also be productive when arid conditions increase). An advantage 
is that it provides fruit in all seasons (and there is potential for agroprocessing4);

4.	� Zucchini, which also scored 8 points without any assumptions (unlike tomato and okra). Moreover, 
zucchini matures quickly, can be frozen (an employment opportunity for women) and therefore 
is suitable for export;

5.	� Okra and tomato share �fth place, as they each suffer from disease (tomato has fungi in winter), 
which can be overcome by greenhouses/nets. For frozen okra export markets exist (according to 
OFA). For tomato the high score depends partly on the development of agroprocessing activity 
to upgrade the value chain and simultaneously provide an employment opportunity for women. 
Also here aquaponics is the most water-ef�cient option for cultivation.Okra produces better 
in summer and can also be frozen to keep supply for the winter months. As tomato is more 
productive in winter, rotation of the soil between the two crops is possible. Each crop can be 
grown in the preferred season. This may result in improved soil and yields. Like tomato, zucchini 
can also rotate with okra across the seasons.

3.1.2	Commodity selection results:

Based on the justi�cation and the scoring results presented above, MAFWR and MOH decided to 
select carrots and papaya for this assessment.

3 �Date palm farmers are not aware of the appropriate post-harvest technologies for date fruit handling and processing. When selecting this option, handling of both 
dates and mango needs to be upgraded

4 �Papaya can be processed to obtain many preserved products such as candy, jams and jellies. It also can be converted to beverages such as ready-to-drink beverages 
and nectar. Dried and canned papaya products are also available. By-products of papaya such as pectin and papain are useful for the food industry (Prakesh, 2015).

|  8  |



3.2	� General constraints observed in 
smallholder agriculture in Al Batinah North

This section focuses on general constraints and 
opportunities for smallholders that are relevant 
to both value chains of carrots and papaya.

3.2.1	�Challenges to production

The main challenges for the agricultural sector in 
many regions in Oman are the high temperatures 
and the limited availability of water resources. In Al 
Batinah deep wells are used, while in other parts 
of the country a traditional system of aqueducts 
called a�aj5 provide water for irrigation, among 
other water uses. The production of all fruits 
and vegetables in Al Batinah is affected by fungi, 
which can be prevented by what was referred 
to as �soil sterilization�. This is a process applied 
by most farmers in July-August before the new 
agricultural cycle starts. It involves covering the 
soil with black plastic sheets to maximize the 
heat, with incidental watering. This is also the 
time in Al Batinah when compost is added to the 
soil, which is sandy and lacks organic matter. On 
the organic farm the compost was self-produced 
from plant-based rest material in addition to 

organic manure. The compost is sterilized in 
plastic bags under the sun for three weeks. Soil 
and water salinity is also observed at up to 5 km 
inland from the coast and this affects agricultural 
productivity. Different types of insects can 
damage fruits and vegetables and net houses 
are often constructed for protection. Net houses 
were not seen in papaya production during the 
assessment, but few papayas were seen as there 
was currently no commercial production in Al 
Batinah. Farmers also mentioned that papayas 
do need sunlight, which is partly absorbed by 
a net house. Carrots observed during the �eld 
assessment at the large commercial farm and 
at the only certi�ed organic farm in Oman (see 
Box 2) were produced in open air. Only in one of 
the smaller farms were carrots cultivated in a net 
house. Like in many other countries, smallholders 
in Oman face various barriers including access 
to markets, or to higher-end markets, due to 
low and inconsistent volumes and/or quality 
and low bargaining power, in addition to lack of 
cooling and storage facilities at the farm or in the 
community. These marketing- related constraints 
apply also to carrot and papaya producers as 
discussed in the next section. Boxes 2 and 3 
shed light on advantages of organic farming and 
collective action.

5 �A�aj is an ancient and effective irrigation system and method of water distribution, where the water of each falaj is allocated on an equitable basis to all users, in 
accordance with certain �xed and recognized rules, passed down through several generations.
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Box 2. Organic farming 
While organic production is rare due to several challenges, in practice many farmers in Oman 
apply nearly all criteria for organic farming and achieve good results. In Salalah an experiment 
compared conventional with organic composting and there was no difference in yields. A fruit 
farmer in Salalah is producing organic banana and papaya without certi�cation. Some farms, 
including one covered in the assessment, do not use any chemical inputs but are not certi�ed. 
Forty hectares of dates under the One Million Date Palm Trees Project are in the process of 
becoming certi�ed as organic. Currently there is only one farm in the country which produces 
certi�ed organic vegetables, including carrots and papaya, and some fruits in Barka, Al Batinah 
South. According to one of the respondents, many farmers in Oman follow agricultural practices 
that could be closely assimilated to organic farming. They use compost and do not use any 
arti�cial fertilizers or pesticides. Some may use local seeds instead of the expensive imported 
organic seeds. Hybrid seeds are more productive but cannot be reproduced. Most farmers do 
not see the need to apply for certi�cation, considering the high cost and the absence of an 
authorized certi�cation centre in the country. As the term �organic� is not legally protected in the 
country, any producer can sell products as organic, also without complying with internationally 
agreed standards. This undermines the value of the �organic� label and discourages farmers 
from pursuing certi�cation. Apart from certi�cation, the high costs of organic seeds represent 
a challenge as well. According to the interviewed organic farmer it is dif�cult to make a pro�t.

There are also opportunities in the country: 

-	� MAFWR is about to establish an internal directorate in charge of organic agriculture. One 
of its missions will be to promote organic agriculture and provide technical information to 
farmers.

-	� Sultan Qaboos University (SQU) offers a course on organic farming in its curriculum which 
also includes �eld visits to an organic farm. An alternative participatory certi�cation process 
that may be suitable to certify organic farmers in Oman is being reviewed by the University.

-	� The Omani Animal and Plant Genetic Resource Centre (OAPGRC) identi�ed the production 
of organic carrots as a signi�cant opportunity for the carrot value chain, especially if local 
landraces are involved in the production. These landraces have evolved in the harsh 
environment of drought and high temperatures in Oman and are therefore robust and 
expected to perform well in organic farms. Oman Food Investment Holding Company (OFIC) 
and/or any other private investors focusing on agriculture realize the pro�tability of organic 
agricultural products could bear signi�cant potential for the development of niche markets. 
In order to allow for this development, relevant national authorities would need to put in 
place an enabling institutional environment including required legislation, establishment 
of a dedicated entity authorized to assess farms and issue certi�cation, local production of 
inputs like organic seeds and compost and so forth.
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Box 3. Collective action
In Oman, one of the major challenges of the agricultural sector is that farmers are fragmented 
and most of them manage small holdings with a low level of technology. There are very few 
Producer Organizations (POs) in the country, although some have been formed recently. A 
very effective association is the Batinah Farmer Association (now called the Omani Farmers� 
Association, or OFA), which is located in Al-Batinah region. Strengthened POs can help small-
scale family farmers overcome barriers and develop innovative organizational arrangements 
that broaden their capabilities. Inclusive and ef�cient POs provide access to and management 
of natural resources, markets, credits, inputs and information, in addition to in�uencing policy-
making processes. They are essential for a thriving agricultural sector and for boosting rural 
economies (IFPRI, 2020) and can encourage rural populations to remain in their territories 
instead of migrating to urban centres or to other countries. Governments have a critical role 
to play in creating conducive conditions by enabling the development of collective action by 
producers. These conditions include developing transparent and sound regulatory frameworks 
and a conducive investment climate, as well as facilitating the creation of frameworks and policy 
dialogue spaces between governments and various stakeholders. Under the current regulatory 
framework, associations can only be established as nonpro�t organizations with limited 
economic functions. This means these organizations cannot perform income-generating 
activities. The Ministry of Agriculture and Fisheries (MAFWR), with the support of FAO, recently 
started implementing projects to support the strengthening of POs through inclusive policies 
and programmes that address the needs of small-scale family farmers and contribute to their 
empowerment. Such policies and programmes should also reach out to address the needs of 
smallholders in the two value chains in Al Batinah. 

3.2.2	 Access to markets

Local producers can access central markets to 
sell their produce to the vendors� outlets, where 
restaurants, local shops � and also consumers � 
can buy their fresh vegetables and fruits. In towns, 
local supermarkets and vegetable shops may 
also purchase directly from farmers located in the 
area. Hypermarkets obtain most fresh products, 
both imported and Omani, via the central 
market of Muscat, where prices are established 
every morning. Contract agreements are made 
only with large companies; these �x the price 
between the buyer and seller, but do not oblige 
the buyer to purchase a certain volume per day 
or week. For some other locally produced crops 
producers work with agents that collect their 
produce at the farmgate. Small and large retailers 
prefer to buy locally produced foods if they have 
adequate volume and quality, as this eliminates 
the cost of international transportation and at 
the same time may increase product freshness. 
Some participants in the smallholder FGD 
indicated that they depend on trucks coming to 

their farmgates at the time of harvest, resulting 
in low prices for their produce. Others indicated 
that they could �nd a market for their produce 
but that the prices were low due to low volumes 
and irregular shape and quality. Dominance of 
large producers and cheap imports were also 
blamed for farmers� dif�culty to access markets 
and obtain good prices.

3.2.3	 Enabling institutional environment

�The institutional environment becomes enabling 
when there are transparent and sound regulatory 
and legal frameworks, enabling policies, a 
climate conducive to investment through 
incentives and other support services, and 
spaces for policy dialogue, allowing social capital 
development�. This de�nition was developed by 
FAO/Wageningen University (WUR) in 2016 (Giel 
et al., 2016, p. 12).
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While the NSVCA could not shed light on all 
aspects of the enabling institutional environment 
for the development of the agriculture sector in 
Oman, relevant observations were made during 
the assessment:

The Sustainable agriculture and rural 
development strategy (SARDS 2040): This 
strategy aims at supporting the further 
development of agriculture and rural 
development sectors in Oman. Positive steps are 
taken by MAFWR in collaboration with relevant 
national stakeholders to implement the strategy. 
Mindful of the high dependence on imports, 
the recent achievements of the agricultural and 
�sheries sectors in Oman highlight the increased 
focus on import substitution and increasing 
self-suf�ciency for a number of agricultural 
commodities. In addition, there is growing 
attention to the importance of adding value to 
fresh products. In fact, Oman does not always 
maximize the bene�t from the entire value 
chain for many agriculture or �sh commodities 
that are exported fresh or dried � e.g. dates. 
National authorities in Oman are also promoting 
water-saving technologies such as greenhouses 
and hydroponic systems in order to increase 
water productivity in a sustainable manner. 
For example, OFIC, a state-owned enterprise 
mandated to promote Oman�s food security, 
is about to establish an integrated system for 
collecting, sorting, packaging and marketing 
of vegetables and fruits (other than dates) in 
some wilayats in the Sultanate, with a hub in 
the north and one in the south of the country. 
OFIC also intends to buy papaya and carrot from 
local farmers, which could open up marketing 
opportunities for smallholders. Since OFIC will 
operate the system with cooled storage facilities 
and cooled transportation, it is expected to 
strengthen the value chains of carrot and papaya.  
It may support better coordination between the 
various stakeholders involved. Cold chain (cooled 
storage facilities and cooled transportation) at 
production sites or in communities will increase 
longevity of produce and reduce food safety 
hazards related to microbes and spoilage. 

�Legal framework for farmers� collective action: In 
Oman, collective action by farmers is constrained 
by the current regulatory framework. POs, such 
as farmers associations, can only be established 
as nonpro�t organizations with limited activities 
to generate income; as such, they are not able to 
sell their produce through the association (see 
Box 3 on Collective Action). In order to perform 
commercial activities, they are constrained to 
create small or medium-size businesses based 
on the existing legal frameworks.

�Government support programmes and 
incentives to farmers: MAFWR, and the related 
Agricultural Research Institute, prioritize the main 
cash crops, such as dates. Farmers can approach 
MAFWR for technical advice on other crops but, 
unfortunately, due to budget limitations, MAFWR 
ended the programmes that supported non-
date farmers (such as those that facilitated access 
to improved seeds or cultivars and disseminated 
new technology, and those that targeted 
preservation of indigenous agricultural species 
by encouraging their production for inclusion in 
the gene bank). No data on general prospects or 
comparative pro�tability of crops per governorate 
or per agro-ecological environment are available, 
nor are market feasibility studies to support 
farmers in their decision- making on which 
crops to cultivate in the next agricultural cycle. 
While some younger entrepreneurial farmers 
can conduct such market feasibility studies 
themselves, using the Internet and observing 
market conditions and opportunities, most 
farmers lack the education to do this. Farmers 
do not bene�t from government incentives such 
as subsidies; MAFWR has distributed seeds in 
the past until 2015, but this function has been 
ef�ciently taken over by the private sector. 
Farmers now buy their seeds on local markets. 
A recent support subsidy for establishment of 
refrigerated facilities at production sites has been 
closed.

�Agricultural investments: Agricultural investors 
need to obtain authorization from MAFWR to be 
able to start farming on new land allocated for 
this purpose. This is granted only for crops that 
can contribute to food security and are water-
ef�cient and for which a feasibility study shows 
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positive prospects. When investors change 
crops to unsustainable species the land can be 
reclaimed by MAFWR. There is a high interest in 
agricultural investments among the youth and 
women. About 20 people per day have been 
approaching the investment and marketing 
department in MAFWR with inquiries, even 
though no subsidy programmes were open at 
the time of the assessment.

�Food safety: Food safety is well managed in 
the Sultanate, as was observed during the visit 
to the central market in Sohar and described 
in several interviews. Food safety-related issues 
are overseen by MAFWR and the Ministry of 
Regional Municipalities and Water Resources. 
All imported food is inspected at the ports of 
entry and receives a certi�cate only if judged 
as wholesome. Samples of imported and 
locally produced foods are taken regularly for 
inspection to measure microbiological load and 
pesticide residues. Upon arrival at the central 
market in Muscat, certi�cation is checked before 
imported fresh products can enter the market 
or proceed to cooled trucks for transport to 
central markets in the governorate capitals. 
After arrival at those markets, the certi�cate and 
products are inspected once again before the 
commodities can be stored or displayed at the 
market vendors� outlets. These food outlets are 
also regularly inspected by the municipality to 
ensure they meet hygiene and wholesomeness 
criteria. Food outlet owners can be penalized 
with a �ne if goods are found to be un�t for 
consumption. When in doubt, sales are put on 
hold until laboratory results con�rm that there 
are no food safety hazards. MAFWR operates 
�ve laboratories to assess random samples of 
products before export, and another three labs 
that inspect products for the local market. In 
the summer of 2020, a new Food Safety Centre 
for inspection at the ports of entry was expected 
to open. Additionally, there is a need to develop 
and implement a capacity development plan on 
proper integrated pest management to empower 
local and expatriate producers on this topic. An 
incident involving elevated pesticide residue 
levels in 2018 resulted in an effort to strengthen 
food safety regulations in the country and the list 
of pesticides, fungicides and herbicides ineligible 

for imports into Oman was reviewed. As a result, 
all herbicide imports were banned and the list of 
permitted pesticides has been reduced. Omanis 
are traditionally proud of their cultural and 
natural heritage and this is also demonstrated 
in their preference to buy and consume local 
products and indigenous crops (Mbaga, 2015).
The increased awareness of possible hazardous 
effects of consuming products with elevated 
levels of pesticides, and the Sultanate�s response 
by improving enforcement of food safety 
regulations, seem to have strengthened that 
preference.

�The role of SMEs: SMEs widely contribute to the 
development of the national economy in Oman; 
public and private organizations support new 
and existing SMEs including those related to food 
and agriculture. The Public Authority for Small 
and Medium Enterprises Development (Riyada) 
aims to promote the SME sector. For example, 
they help SMEs with high-tech farming (such as 
integrated agri-aquaculture), at ten feddans in Al 
Batinah. Moreover, Zubair EDC, a social impact 
initiative by the Zubair Corporation, dedicated 
to supporting small businesses, provides a 
wide range of business advisory services for 
SMEs, enabling them to succeed and grow in a 
sustainable manner. They have worked closely 
with FAO in past years to assess opportunities 
and design projects for strengthening SMEs to 
better contribute to food security in Oman. 

�In addition, in 2017 Zubair EDC collaborated with 
Erasmus Centre for Entrepreneurship in the 
Netherlands to conduct empirical research on 
the SME ecosystem in Oman, which has guided 
many decisions and activities ever since (Zubair 
EDC, 2017). SMEs committed to becoming 
pro�table, sustainable businesses can sign up 
as members with Zubair EDC and bene�t from 
their business advisory and various other support 
services. Also, farmers can create and register 
their own SMEs and can then bene�t from the 
services offered by Zubair EDC. 

�Availability of education opportunities in 
agriculture: Higher-level education curricula 
are provided and corresponding degrees 
delivered by SQU for MSc, BSc and PhD, in 
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Food Science and Nutrition, Animal Science, 
Marine Science, Crop Science, Soil & Water 
Engineering, Natural Resource Management, 
and Fisheries. In several governorates there are 
vocational training institutes offering education 
curricula in agriculture at a more practical 
level. SQU recently started to offer courses on 
entrepreneurship with the aim to support job 
creation and self-employment as a response to 
the increased youth unemployment trend � i.e. 
the 200 agricultural graduates per year at SQU 
who do not easily �nd employment. The courses 
teach business skills focused on agribusiness 
and also encourage students to participate in 
competitions that are often designed to award 
the winner with starting capital for new start-
ups, such as �The Company Programme� offered 
by Injaz Oman. 

While university graduates can expect a salary of 
900 OMR per month in formal employment, it 
is hard to achieve this income through farming 
activities. In Oman 80 percent of the farms are 
below two feddans and the productivity does not 
allow support of a family. Therefore, very few fresh 
graduates choose to enter into farming as it is not 
viewed as a lucrative activity. In order to attract 
these graduates into farming SQU is conducting 
research work aimed at exploring opportunities 
to increase the income of farmers. In addition 
to offering the mentioned entrepreneurship 
course to students and graduates, they are also 
conducting research on farming associations 
and collective action in agriculture. In 2019, an 
FAO rapid assessment was conducted to better 
understand the overall context around the 
enabling institutional environment for SMEs in 
the agricultural sector (FAO, 2019). The �ndings 
shed light on the limited connection between 
the farmer, the consumer and the market, 
which leads to a waste of energy and natural 
resources. In the near future, it is believed that 
the approach to more nutritious food in general 
will be legislation-driven because of its effect 
on the country�s overall work force, health and 
productivity. The assessment also concluded 
that there is a need to educate all actors along 
the value chain, including producers, processors, 
traders and consumers, on sustainable healthy 
diets and the importance of a healthy lifestyle. 

Several of the subjects recommended for 
consideration in this FAO report resonate with 
the �ndings of this NSVCA assessment, such as: 
agrifood waste management; shortened value 
chain; metabolic diseases; education (farmer to 
farmer); consumer awareness and trust. 

3.2.4	 Environment and climate

In Step 2, key informants did not report on any 
negative environmental or climate impacts 
among the crops considered for selection. Many 
farmers do not use fertilizer or pesticides (which 
harm biodiversity). Herbicides have recently 
been banned altogether. Some of the larger 
producers do use chemical inputs for agricultural 
production. A large vegetables company that 
also exports various crops uses NPK (nitrogen, 
phosphorus, and potassium) and other minerals, 
like calcium, sulphur and magnesium, based on 
soil analysis, and a fungicide to address the fungi 
present in the soil. Production of NPK is highly 
energy-intensive and therefore contributes 
to greenhouse gas emissions and climate 
change. Organic agriculture, like agro-ecological 
farming practices and conservation agriculture, 
are natural farming systems which do not 
use chemical inputs and are compatible with 
biodiversity protection and prevention of climate 
change. The recent reduction of permitted 
pesticides and ban on herbicides in Oman is a 
positive step forward.

3.2.5	 Food loss and food waste

In relation to environmental sustainability, food 
loss and food waste were assessed for the two 
focused value chains, namely carrots and papaya. 
Promotion of processing and preservation 
of vegetables and fruits that are highly 
perishable, such as papaya, can be considered, 
using technology that can retain nutritional 
value and prolong shelf-life and which is also 
environmentally friendly.

The two hotels in the sample use their stock 
fast, long before it expires. When they see that 
carrots or papayas remain longer in stock than 
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foreseen, they use them for desserts or include 
them in staff meals. Food waste from Lulu 
Hypermarket is collected by Al Naba (the largest 
Integrated Facility Management Service Provider 
in the Sultanate of Oman) and goes to the land�ll. 
From Spar Supermarkets all waste needs to be 
destroyed according to strict company rules. The 
Spar head of�ce had not been approached by a 
recycling company. 

When it comes to how SMEs are dealing with food 
waste, it is worth describing two examples from Al 
Batinah region. A small vegetable store in Sohar 
disposes every evening of the leafy vegetables 
(which are only sold on the same day) and other 
products that are no longer fresh, as stores can 
be inspected by the municipality in the morning. 
Sheep herders are known to collect some of the 
disposed materials that have been placed in front 
of the shop door for the garbage collectors. From 
the central market fresh food that is no longer 
fresh enough to be sold ends up in a land�ll. 
However, there are many opportunities to reuse, 
recycle or transform organic matter into compost 
or into energy (biogas is more sustainable 
than burning to produce electricity and it also 
produces compost). The government entity 
responsible for solid waste management, be�ah, 
is exploring opportunities for sustainable reuse 
and recycling. This organization aims to change 
the land�ll that they operate into an integrated 
waste management plant. At the time of the 
assessment, be�ah was starting to collaborate 
with other partners on the use of waste streams: 

-	� Collaboration with Nakheel Oman: Nakheel 
Oman Development is the company that 
implements the Million Date Palm Plantation 
Project. The project produces large quantities 
of green waste and wood waste. Green garden 
waste is collected separately from household 
waste in Oman. The aim of the collaboration is 
to use green waste to produce compost for the 
million palm trees.

-	� Biogas plant project: A feasibility study on 
biogas production has been completed by 
SQU for be�ah, and OFA. Using waste from 
�sh markets/fruits and vegetables/livestock 
for anaerobic digestion, be�ah will change the 

waste into compost and gas which can be used 
for electricity. OFA currently obtains compost 
from Japan and is interested in purchasing 
both the compost and the gas from this future 
biogas plant.

Furthermore, be�ah is researching opportunities 
to turn �sh waste into liquid fertilizer. However, this 
requires signi�cant interventions in �sh markets 
so that waste is disposed of properly. Private 
individuals have proposed to be�ah to collect 
food waste directly from Hotels, Restaurants and 
CafØs (HORECA) to create a food bank, using the 
good-quality food component for food donations 
and the poor-quality food as animal feed. The 
challenge for reuse and recycling options is that 
all household and commercial waste is mixed, 
not segregated, apart from green garden waste. 
Be�ah observed that segregation would be 
necessary to successfully use any rest streams 
from households, which would require a change 
in mindset. In relation to this a campaign to 
reduce table food waste and introduce innovative 
cooking methods utilizing all parts of vegetables 
and fruits (e.g. fruit peels) could be considered.

3.3	� Characterization of the value chain of 
papaya in Oman

3.3.1	� Introduction: nutritional value and 
bene�ts of papaya

Papaya (Carica papaya), sometimes referred to as 
pawpaw, is an early-bearing, space-conserving, 
herbaceous crop requiring a tropical climate to 
grow. Green, or unripe, papaya may be cooked 
and eaten as a vegetable. The taste of cooked 
papaya is similar to cauli�ower or squash. It is 
also used in salads in Asian cuisine which are 
prepared by some hotels in Oman. While the 
beta-carotene (a precursor of vitamin A) content 
is some 20 percent lower in green papaya than in 
ripe papaya, it can still be considered as a good 
source of this vitamin.

Papaya contains latex and papain (especially the 
unripe fruit). The latter is extracted and used in 
the food industry in many countries, to tenderize 
meat. Pregnant women are advised not to eat 
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unripe papaya as the papain can provoke abortion. 
The ground seeds are known in tropical areas as 
a natural deworming medication (INPhO, 2003).

3.3.2	� Structure, stages and functions in the 
papaya value chain

Production 
Papaya needs tropical climate, sandy soil, little 
water and high temperatures to grow properly. 
As for all crops in Oman, water is a challenge, 
but papaya needs less water than other crops 
and can possibly adapt to climate change so it is 
potentially a resilient crop which can bear fruit in 
all seasons, unlike most other fruits. 

In Oman, papaya is produced in open �elds by 
small family farms, although larger farms are also 
found, especially in Salalah, Dhofar Governorate. 
Production in a shaded greenhouse would be 
preferred according to some respondents. This 
type of production was not observed in the 
area, possibly because papaya production is 
currently low in Al Batinah due to the spread of 
a virus transmitted by white�ies, which limited 
opportunities for data collection. At one of the 
visited farms, only 1 out of 50 papaya trees was 
not affected by this virus. Therefore, most farmers 
in Al Batinah are reluctant to invest in papaya 
production. Papaya has become a minor or side 
crop, mainly used for own consumption. It is sold 
on local markets in case of production surpluses. 

The four virus-resistant varieties currently 
grown in Salalah6 have higher yields than the 
Omani papaya variety. While the Omani variety 
can be grown under a net house to withstand 
white�y this would diminish the sunlight, which 
is required. As new virus-resistant cultivars 
producing higher yields are available, this Omani 
variety may be less preferred. Some farms are 
experimenting with new varieties in Batinah. 
A trial with the variety �Red Lady� by one of the 
large farms failed, as the papaya trees perished 
during the heat in July and August; hence the 
farm has suspended its papaya production.

Productivity during the hot months of July and 
August comes to a standstill in Al Batinah, after 
which fruits are formed again on the trees in 
September. Papaya trees are productive during 
four to �ve years, after which yields reduce.

Papaya trees can be male, female or 
hermaphrodite. The males do not bear fruit. 
The females bear fruits if pollinated but the 
hermaphrodites have long-shaped larger fruits 
which are preferred by consumers. The �owers 
reveal the sex of the tree. If growers have only 
hermaphrodites (that fertilize themselves) 
open pollination is not problematic, as all self-
pollinated fruits will have the preferred shape 
and hermaphrodite seeds can be retrieved. 
When male or female trees are planted nearby, 
open pollination may cause the seeds to become 
male or female, which should be avoided. 

6 �The four varieties introduced in 2014 are the following Taiwanese varieties: Tainung No.1, Tainung No.2, Known You No.1 and Red Lady.

'FAO�Arine Valstar
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Papaya �owers Commercial papayas are normally harvested 
9 to 10 months after being transplanted from 
nurseries, about one year after seeds germinate. 
Detailed descriptions of pests, fungus, insects are 
provided in the INPhO Postharvest Compendium 
(INPhO, 2003), which also states that poor 
results are common when papaya is cultivated 
again on the same soil (this is caused by 
infestation with Pythium aphanidermatum and 
Phytophthora palmivora, which can be avoided 
by not integrating plant/tree residue in the soils. 
If infestation occurs, soils require fumigation 
before planting (INPhO, 2003, p. 58)).

Production data
According to MAFWR, Omani papaya is mainly 
produced in Salalah and sold on the local market. 
In Muscat, it is mainly sold in supermarkets 
(except for summer). Omani papaya is exported 
in very small quantities (1.5 tonnes in 2019) 
because the appearance is suboptimal. The 
national market is not saturated with the volume 
of papaya produced in the country. Imported 
papaya, for example from Thailand and India, is 
sold in hypermarkets throughout the year.

Self-suf�ciency rate of papaya on the market 
was calculated7 to be 86 percent in 2019, based 
on production and import/export data received 
from MAFWR (meaning that 86% of papaya on 
the formal market is produced in Oman and 
the remaining 14% is imported). Looking at the 
volume of locally produced papaya sold in a 
hypermarket gives a different picture, however; 
local procurement was only 5.5 percent in 2019 
and 1 percent in 2018. Perhaps this discrepancy 
can be explained by the fact that local papaya is 
mainly sold through local markets and grocery 
stores, instead of supermarkets. Findings show 
that demand for locally produced papaya exceeds 
the available local supply (information obtained 
from MAFWR of�ces in Muscat and Sohar and 
con�rmed in FGDs). In order to increase self-
suf�ciency, MAFWR introduced the four new 
virus-resistant papaya varieties in Salalah in 2014.
According to MAFWR in 2018, 291 hectares of land 
were dedicated to the production of papaya; the 
production has remained the same for the last 
�ve years.

7 �Calculated based on statistics for 2018 provided by MAFWR: local production / (local production + import � export)

'FAO�Arine Valstar
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Table 2. Yield and surface used for papaya production

2018 2017 2016

Production

(tonnes)

Area

(feddan)

Production

(tonnes)

Area

(feddan)

Production

(tonnes)

Area

(feddan)

692 5772 692 5772 692 5772

Source: MAFWR, 2013

Opportunities to boost production
When looking at opportunities to increase the supply of papaya, it has been found that papaya was 
among the crops promoted by MAFWR for investment. Papaya is considered to be a sustainable 
local variety, for its low water consumption needs and its contribution to achieving food security and 
nutrition. Also, cultivation of papaya is not labour-intensive. 

Post-harvest
Papaya skin is fragile and prone to cuts and bruises. Once bruised, the fruit is susceptible to secondary 
microbial infection. Therefore, papaya needs careful handling at harvest and during transportation, 
storage and packing. Imported papaya is displayed with a protective net cover in hypermarkets. There 
is an opportunity to learn from best practices in the example from Salalah (Box 4) to reduce post-
harvest losses and improve packaging of the fruit that is produced.

Storage, processing and transport
Agroprocessing and value addition are relatively limited in Oman and represent a great potential for 
growth. Currently there is no commercial processing of the Omani papaya, except for its transformation 
into juice (in fruit cocktail) served by some restaurants, juice outlets and hypermarkets. Some 
households prepare pickles at home using the green unripe papaya. Consulted stakeholders agreed 
that there is a potential for value addition for the locally produced papaya. Care should be taken to select 
those technologies that retain nutritional value. Beta-carotene (Vitamin A) can be destroyed by heat 

Box 4. Opportunities to learn from existing production and experiments
Lessons may be learned from the recently started experiment of one young smallholder farmer 
from Sohar, a member of OFA, who conducted a feasibility study by himself (using the Internet/
observing the market situation). He started a trial with three different varieties of papaya in early 
2020. During the time of the visit to his farm, the plants were about two to three months old. 
They included �Red Lady, Tiny No. 2� varieties as well as the four papaya varieties introduced 
in Salalah.8 He plans to cover the Red Lady trees with sheets to provide shade only during the 
hottest months. 
In the future, lessons may also be learned from the organic farm that grows papaya in Al Batinah 
North (certi�ed by OneCert, an international certi�cate that applies American standards) 
and from an uncerti�ed organic fruit farm producing papaya and banana in Salalah. It is also 
interesting to follow the new investment by OFIC in the area of Salalah, where the plan is to 
intercrop coconut palms with papaya during the �rst years, when the palms do not produce 
much shade. Coconut may not be suitable for the dry climate in Al Batinah but other encouraging 
experiences for intercropping with papaya were found during the desk review from India and Sri 
Lanka (Sharma et al., 2017) that not only show higher yields but also recommend intercropping 
to keep the soil free from weeds and to spread risks, as compared to monocropping.

8 �Tainung No.1, Tainung No.2, Known You No.1 and Red Lady
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(e.g. when making jams or any other processing/
preservation) and/or improper drying methods 
(e.g. sun-drying) as well as exposure to air (see 
also Section 4.3).

In many countries, home-made papaya 
marmalades, juice production (both fresh and 
in tetra packs), and sweet and salted snacks 
from dried papaya are commonly found on 
the market. Freezing of fresh juice (for import 
substitution) or pulp for preservation can also 
be considered to prevent post-harvest losses 
and extend access to papaya for the two months 
when production is lower. There is a potential for 
job creation, particularly for women and youth, 
in this area. 

Moreover, there is potential for value addition 
and export of papaya by-products, such as the 
protease papain and latex, which are both found 
in green unripe papaya, and the seeds, which 
have medicinal properties (for deworming) and 
are found in ripe papaya.

In terms of logistics, papayas from Salalah are 
transported to Muscat in regular (uncooled) 
trucks and are therefore picked unripe. 
According to MAFWR, no studies have been 
conducted so far that focus on the storage 
and marketing capacity for papaya. Imported 
papayas are inspected at the entry ports and 
at the central market in Muscat, where a food 
safety certi�cate is stamped prior to distribution 
to various governorates in cooled trucks or vans.

At farm level, storage could become a constraint 
for farmers wishing to scale up their production. 
In fact, most of the producers do not possess any 
cooled storage facilities. As a result, Al Batinah 
farmers sell their produce immediately on the 
local market, either directly to outlets or via the 
central market in Sohar.

No traditional storage methods for papaya were 
observed or identi�ed and of�cial literature has 
limited information in this regard. Reference is 
made to the opportunity to store the fruit for 
a period of four weeks at 4°C to delay ripening 

(FAO, 20039). Doing so would allow farmers to 
stretch the season into the two hot months 
when no fruits are developing on the trees.

Marketing and trading
There is a low to medium local demand from 
both consumers and private sector retailers and 
processors for fresh papaya. Activities related 
to papaya export are currently non-existent. 
No market analysis for papaya was available 
before the NSVCA. According to MAFWR, overall 
demand in Oman is on the rise, especially in 
the summer months when the produce from 
Salalah does not reach supermarkets in Muscat. 
The forthcoming marketing company for fresh 
vegetables and fruits (see Section 3.2 under 
Enabling institutional environment) is expected 
to boost market opportunities for smallholders 
and family farms producing papaya in Al Batinah.

The papayas from Salalah are recognized by 
their long shape, while those from Al Batinah 
are rounder. The round papayas from Al Batinah 
are hardly ever seen in Muscat because their 
production is mostly for own consumption. They 
can be found in local supermarkets in Al Batinah, 
in outlets at the central market and they were 
found at the visited fruit and vegetable shop in 
Sohar.

There are no contract agreements between 
producers and supermarkets; prices depend 
on supply/demand and bargaining on quality 
and appearance and are set on a daily basis 
in the central fruit and vegetable market in 
Muscat. MAFWR publishes the daily prices of 
fresh products on their website. The Ministry of 
Commerce, The Consumer Protection Authority 
and Muscat Municipality enforce a maximum 
price that farmers cannot exceed but cannot set 
a minimum price. 

The price of papaya is slightly higher than other 
fruits but remains accessible. Prices per kg 
(OMR) observed in March 2020 are shown in 
Table 3. 

9 �“Little is known about pawpaw fruit ripening and its response to standard fruit storage techniques. The fruit ripening is probably regulated by naturally produced 
ethylene similar to apple, tomato and banana. Furthermore, storage at 4°C for 4 weeks or more seems to delay ripening until removal to room temperature. Due 
to the nearly non-existent data about pawpaw ripening and post-harvest storability, it is critical to develop appropriate storage practices in order to maintain fruit 
quality for both the fresh and processing markets.”
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Hypermarkets sell mainly fresh papaya fruits. 
In some locations fresh fruit cuts are sold in 
transparent cups with forks. In one visited 
supermarket about 95 percent of the prepared 
cups containing papaya cuts are sold; the 
remaining cups are discarded at the end of each 
day. 

One of the supermarkets in the sample caters to 
the upper end market in their 26 branches. They 
obtain local papaya from the central market 
through a partner company that procures fresh 
products for them. Only for their smaller outlets 
in the south their local agent in Salalah procures 
directly from farmers. They supply fresh produce 
to their branches up to three times per day, using 
cooled trucks. Each branch has a cooled storage 
area where papaya is kept until it appears on 
the shelves. Sixty-two percent of papaya sold by 
this supermarket is imported from India. Only 
26 percent is procured locally, which would be 
extended if there were more supply available, as 
it is at a lower cost. The remainder of imported 
papaya comes from other countries, mainly 
Thailand and Sri Lanka. The small volume of 
certi�ed local organic papaya is not provided here. 
Also, no imported organic papaya was seen on 
the shelves of the visited branch. Digital message 
boards are used to promote the health bene�ts 
of vegetables and fruits, based on sources of 
scienti�c information. The supermarket also uses 
Facebook for this purpose. They also encourage 
customers to share recipes using healthy 
products and provide cooking classes in their 
stores.

 

The hypermarket in Oman that was visited prefers 
to buy local produce if the quality is up to required 
standards. They buy fresh vegetables from a large 
commercial farm and also buy vegetables and 
fruits from cooperatives if they have suf�cient 
volumes. While they do not compromise quality 
standards in order to prioritize local producers, 
they do share their quality requirements with 
local producers. Imported papaya comes by air 
freight, which adds to the price. In season papaya 
is also procured from Salalah (from January to 
April). The total volume of papaya procured by this 
hypermarket in 2019 was 217 tonnes, of which only 
12 tonnes was locally produced (mainly in Salalah) 
and collected from small farmers through an 
agent. Likewise in Al Batinah, smaller volumes are 
procured from local farmers. The hypermarket 
also sells papaya juice in transparent bottles 
(made fresh daily, according to their website), 
500 ml for 0.990 OMR. This is not produced in 
Oman, according to their head of�ce, and the 
production location was not labelled. 

Executive chefs in two hotels informed the 
assessment that papaya is available fresh at 
breakfast, although fresh papaya juice was not 
offered. One hotel serves an oriental papaya 
salad. Both hotels work with one supplier for 
the fresh products that are delivered for a set 
price throughout the year. Every year the hotel 
invites local suppliers to tender for the contract. If 
products are sold cheaper on the market they can 
also purchase directly � as they do, for example, 
with the catch of the day.

Table 3. Papaya prices in March 2020

Shopping venue

(Prices in OMR)

Local papaya

Salalah

Local papaya

Al Batinah

Imported papaya

Sultan Hypermarket in 

Muscat

690 - 3 200 (Thailand)

1 850 (other country)

Spar Supermarket in Muscat 790 - 1 290

Lulu Hypermarket 490-590*

Vegetable & Fruit Shop, 

Sohar

1 000 800 2 500

* Price obtained in head of�ce, range depending on the season
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Consumption
According to the qualitative �ndings of the 
mission, the local population in Al Batinah seems 
to show a preference for the consumption of 
local papaya when available, and in particular 
the long-shaped papaya from Salalah. However, 
here are no speci�c consumption data available 
for papaya in Oman (only for fruit in general). The 
assessment indicated that the population in Al 
Batinah tends to eat papaya mainly as a fresh 
fruit. It is also known in Al Batinah as a vegetable 
� either as green cooked papaya, or green papaya 
cut in �ne slices and mixed in an oriental salad.

According to the FGDs, the youth are not as 
fond of papaya as their parents. This preference 
may be related to the fact that papaya is a large 
fruit and therefore not as convenient as other 
fruits that can be eaten by one person out of the 
hand (like banana). FGD results indicated that 
consumption either requires several consumers 
or refrigeration (after the fruit is cut, if there are 
not suf�cient eaters to �nish the whole papaya).

However, some people may not have experienced 
the full sweetness and aroma of papaya, as it 
should be eaten at perfect ripeness (a period 
of 3-4 days, where about three-fourths of the 
skin is coloured, while one-fourth is still green) 
or else the taste becomes dull. This element 
should be taken into account while undertaking 
promotional activities for papaya. Respondents 
suggested encouraging the planting of papaya 
trees in schools as a nutritious food, to raise 
children�s awareness and trigger their curiosity to 
taste the fruits from the trees of their school. It 
is likely that children would inform their parents 
and could eventually in�uence the healthy 
choices of the whole family. This idea can be 
combined with promotional efforts for healthy 
food consumption as planned by MOH. Such 
promotion may include introducing innovative 
recipes and combinations of dishes that contain 
papaya to enhance consumer preference for this 
nutritious fruit.

3.4	� Characterization of the carrot value chain 
in Oman 

3.4.1	� Introduction: nutritional value and 
bene�ts of carrots

The carrots grown in Oman are referred to as 
�Jazar mahaly�. These are local carrots. The Latin 
name of the species is Daucus carota and the 
Omani Animal and Plant Genetic Resources 
Research Centre (OAPGRC) considers the local 
variety used to be indigenous. There were no local 
seed production programmes for vegetables 
and forage crops run by either the government 
or the private sector in 2008,10 and this is still the 
case for carrots in 2020. Several international 
seed companies have branches in the country, in 
association with local seed companies or agents. 
These companies import seed of promising 
varieties from the United States of America and 
Australia, as well as Near Eastern, Asian, African 
and European countries. They supply these 
imported seeds to the farmers directly or through 
relevant national authorities. There is no clear 
value chain analysis for local landraces of carrots 
in Oman, according to the OAPGRC.

Information on the different stages in the carrot 
value chain below includes production and its 
challenges in Oman, the post-harvest situation, 
storage, processing, transport, trading and 
marketing, promotion and consumption.
 

3.4.2	� Structure, stages and functions in the 
carrot value chain

Production
Carrots are grown all over Oman by smallholders 
for local and own consumption, as well as by 
larger �rms for export purposes. The largest farm 
produces on 130-150 hectares and harvests 120 
140 tonnes per day during the season, which 
lasts 60 90 days. Carrots grow in the open air and 
have not been integrated into agri-aquaculture 
systems11 in Oman. 

10 �Table 2, p. 14, Table 3, p. 15 and p. 13 on seed production (OAPGRC, 2008).

11 �Systems in which water from �sh production is used for irrigation, or circulates between plants and �sh in a closed system.
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Self-suf�ciency ratio of carrots was 86 percent 
in 2017, based on MAFWR statistics, but only 78 
percent in 2018. Production, import and export 
data do vary considerably (by over a factor of 10) 
between years. 

Among the farmers in the sample of a diagnostic 
study in 2016 on marketing paths and techniques 
in Oman, carrots contributed 18 percent to their 
volume of vegetables (MAFWR, 2016). Carrots 
are seasonal and known for being a winter crop. 
While most farmers grow only one cycle per year, 
27 percent of farmers who participated in the 
study reported growing two cycles. Carrots were 
seen at two small farms visited. Natural compost 
was used as fertilizer. Both interviewed farmers 
indicated that carrots were not pro�table for 
their business as there is only one harvest, the 
production cycle is long, and they received a low 
price. This observation was con�rmed by the 
Directorate General of Agriculture
and Livestock Research which
indicated that carrots are often
considered as a side crop for
smallholders who generally
use them for their own
consumption and sell surpluses
on the local market (see
discussion on prices below

under Sales and marketing). In small farms drip 
irrigation is used for carrots. In large farms, carrots 
are irrigated using the large round sprinkler 
system, while all other vegetable crops are usually 
watered through drip irrigation. Roads are also 
sprayed with water to avoid dust. No herbicides 
are allowed anymore in Oman. The roads and 
roadsides are remarkably clean, considering all 
weeding is currently done manually. Fertilizers 
used include NPK, micronutrients (calcium, 
sulphur and magnesium) and natural compost 
but no other external inputs are used, except 
a fungicide. Seeds are obtained from a seed 
company in France. The carrot variety used by 
the largest producer in Oman is Maestro old, 
referred to on the French company�s website as 
�a seasonal carrot from Nantes�, which is resistant 
against some pests. 

Mechanized carrot harvest in Al Batinah

There is potential for growing carrots in Al Batinah during the winter season. Carrot farming takes 
place from August to October. Irrigation is used and more intensive irrigation is applied during the 
early growth stage and main harvest season between January and March. Smallholders buy seeds on 
the local markets in their governorate.

Production in �gures
According to FAO STAT, 575 hectares in Oman was cultivated with carrots and turnips in 2018, more 
than double the area under cultivation in 2014, when it was 221 hectares. Yields increased from 14.2 
tonnes/ha in 2014 to 31.5 tonnes/ha in 2018. Production quantity increased over the same period, from 
3 141 tonnes in 2014 to 18 109 tonnes in 2018.

Table 4. Statistics received from MAFWR on carrot production and land use

2019 2018 2017 2016

Area

(feddan)

Production

(tonnes)

Area

(feddan)

Production

(tonnes)

Area

(feddan)

Production

(tonnes)

Area

(feddan)

Production

(tonnes)

1 187 14 519 1 276 16 490 1 370 18 109 1 385 18 303

Main production areas are in Suwaiq (143 feddan) and Barka (74 feddan). (MAFWR, 2013).

'FAO�Arine Valstar




















































































































































