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Executive Summary

Despite the declining contribution of the agricultural sector to Gross Domestic Product
(GDP)due to structural changes resulting from the growing importance of oil, agriculture is
still important in the Omani economy because of the need for food security. Government
policies assist agricultural producers by providing basic infrastructure, credit, technical and

financial support, and inputs such as new seeds, fertilizers, and chemicals.

According to the agricultural census of 2004/05, there were about 194,000 agricultural
tenures in the Sultanate of Oman with a total area of about 324,000 faddan. These include
different types of farm, such as arable, livestock and poultry, and mixed farms, although the
majority were arable. In Oman, agriculture is mainly based on irrigation; rainfed agriculture
is almost non-existent as rainfall is low and irregular. Groundwater is the main source of
irrigation, supplying about 83% of the area, despite the fact that most farmers (63%) depend
onsprings andflajjand to irrigate their fields. However, the area irrigated using flajj and
springs is relatively small and represents about 13% of the total. The agricultural census

showed that about 80% of the total cropped area used traditional irrigation methods.

The Government of Oman has paid attention to the agricultural sector in the context of
its strategic plan for development. The aim of the Government’s efforts is to develop the
agriculture sector in the framework of the future vision for the sector, to be in the forefront
of the rationalization of water use and to make it an essential and important measure in

assessing the economic efficiency of agricultural projects.

The Ministry of Agriculture and Fisheries develops agricultural policies and monitors the
implementation and evaluation of projects. The Ministry also provides the necessary
infrastructure and appropriate incentives for improving agricultural production and the
efficiency of traditional farmers, providing technical and financial support to farmers and
livestock breeders and introducing and disseminating modern irrigation technologies. In this

context, agricultural policies have been developed to introduce and spread modern irrigation




systems for farmers and to disseminate protected agriculture. For example, the number of

greenhouses increased from 782 in 2001 to 4740 in 2010, distributed among all regions
of Oman. The greenhouses are part of an extension goal in which they were intended as
pioneering experiments to inspire other farmers.The greenhouses had a primary role in the
dissemination of this technology; many farmers adopted it and established greenhouses at

their own expense, in greater numbers than the farmers who received subsidies.

The number of farms receiving support for the installation of modern irrigation systems
increased from 38 in 2001 to 439 in 2010. More than 2000 farms have benefited from this
program, which has covered about 10,000 faddan during the last 10 years. It should be noted

that about 70% of support was provided during the past three years (2008-2010).

This report summarizes a joint study undertaken by the Directorate General of Planning and
Investment Developmentinthe Ministry of Agriculture and Fisheries,and the Social, Economic,
and Agricultural Policies Program at the International Center for Agricultural Research in
the Dry Areas (ICARDA). The study was based on a memorandum of understanding signed
by the Ministry of Agriculture and Fisheries and ICARDA. The main objective of the study
was to assess the return on investment to the agricultural sector in Oman for agricultural

development projects related to modern irrigation systems and protected agriculture.

This study was based on a farm survey focused on obtaining data relating to both quantity
and quality. A questionnaire was developed, designed, tested, and revised before its final
form was implemented in the field. A representative sample of agricultural landholders was
selected in accordance with scientific rules: 900 farmers were randomly selected, using a
stratified sampling method, from a list of all farmers in the study areas used as the sample
frame. The survey covered four regions: Al-Batinah, Al-Dakhliyah, Al-Dhahira, and Al-Shargiya.
Field work was carried out by agricultural extension specialists trained in surveying, and
they were supervised by professionals with experience in field work. The data was collected
through a single interview with the landholder of the farm or their representative. The survey

was carried out during August and September 2010.
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The average farm size for the entire sample was about 11 faddan: the biggest were in Al-
Batinah and the smallest were in Al-Dhahira. Approximately 83% of farmers held their farms
as private property, 8% by a sharecropping system, and 9% by rent. The contribution of
agricultural income to total annual household income was important, but the contribution

differed between regions.

Farmers do not cultivate the full area of their land; the proportion of uncultivated land was
about 49% of the total farmed area in the survey. About 94% of farmers indicated that they
had uncultivated land. There were many reasons for uncultivated land, the most important
being insufficient available water to irrigate the total farm area, especially for farmers using
traditional methods based mainly on flood irrigation. Lack of expert labor and seasonal labor
atappropriate times, and the use of fallow following several years of land cultivation, were the
factors that increased the proportion of uncultivated land. There was considerable variation
in land use by regions, with a greater proportion of uncultivated land in Al-Dakhliyah and
Al-Dhahira compared with Al-Batinah. About 90% of farmers indicated that they had palm
trees, 68% planted fodder crops, 29% had fruit trees, 27% planted vegetables, and 14% had
field crops.

Groundwater is the primary source for agricultural irrigation. The average number of working
wells per farm was 1.21, but the average number of useable wells was 1.19. One-third of
respondents indicated that they used 1-3 wells on their farms. Average well depth was 37.5
m. The phenomenon of dry wells was noteworthy in Oman: 33% of respondents said that
they had at least one dry well. Underground water on some farms in Oman had some salinity;
the average water salinity, based on data obtained by farmers, was about 1600 mC/cm. The
groundwater salinity of 45% of the farms was < 1001 mC/cm, and only 6% had > 3000 mC/
cm. Water salinity differed between regions: the lowest was in Al-Dahira with an average of

1059 mC/cm, and the highest in Al-Batinah with an average of 1998 mC/cm.

Clay soil was dominant in most farms surveyed: 61% of farmers indicated that their farm had




clay soil, and 36% reported sandy soils, while 5% of farmers mentioned that their soil was

moveable. Clay soil was prevalent in Al-Batinah and Al-Dakhliyah, while sandy soil was found

in Al-Sharqiya.

Livestock husbandry is common on farms in Oman, about 77% of farmers reporting that
they had livestock that included camels, cows, sheep and goats, with some farms also having
horses. About two-thirds of farmers had goats, with herd sizes of 1-595 head. Of all farms, 14,
60, and 49% were breeders of camels, cows, and sheep respectively. There was considerable
variation in herd sizes between farmers. Livestock owners did not usually collect milk from
livestock cattle to sell at the market; their main concern was to raise livestock and any sheep

and cattle born on their farms were cared for and then sold.

The study focused on a limited number of indicators in order to identify the technical
level usually applied by farmers in agricultural operations. These indicators included land
preparation, organic and chemical fertilizer use, and pesticide use, in addition to the irrigation
methods applied to crops and fruit trees. The proportion of water allocated by farmers to
each crop under open field conditions was estimated at approximately 54% of water to

irrigate fruit trees, about 32% for fodder crops, and about 13% for vegetables.

The costs of agricultural operations and inputs paid by farmers for each crop were estimated.
The cost of irrigation was the highest expense for all crops and represented about 60% for

field crops and vegetables, and 74% for fodder and fruit trees.

About 17.9% of farmers in the sample indicated that they had protected agriculture on their
farms. There were 1-36 greenhouses per farm, with an average of about four. Of the farms
with greenhouses, 19% had only a single greenhouse, 27% had two, and 12% had three. Most
greenhouses on farms surveyed were of the single cooled type, 2.8% of farmers indicated
that they had umbrellas, and only 1.1% had hydroponic greenhouses. Tomatoes, peppers,
cucumbers, and green beans were the crops usually grown in greenhouses; however, about

90% were usually planted with cucumbers. Tomatoes were grown in 5-9% of greenhouses,

10
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while other crops (e.g. peppers and green beans) were planted in very few greenhouses.
Protected agriculture technology is relatively new in Oman; 60% of farmers with this type of
farming reported that they had started using this system in the past three years. All farmers
who used this technology believed that the productivity of protected agriculture was much
higher than for open fields. The technology is not complex; about 60% of greenhouse holders

were aware of hydroponic greenhouses, but this system had been tested in only 10 farms.

Expatriate hired workers supply agricultural labor in Oman. Although 41% of farmers stated
that family labor was used for farm work, 89% indicated that they had 1-22 expatriate
workers on their farm, and the average figure was two expatriate workers per farm. Only
3% of farmers indicated that they employed only Omani nationals on their farms. The wages
of emigrant workers were in the range 60-150 Riyals per month and averaged 77 Riyals,
compared to about 170 Riyals for Omani workers. Hired workers normally participate in all
work on the farm: e.g. land preparation, planting, irrigation, spraying, pest control, adding

fertilizers, and harvesting, in addition to care of livestock and animals.

About one-third of respondents did not sell their agricultural products, but consumed them
on the farm. Most of those who sold their agricultural products took them to the market,
or a wholesaler came to the farm to buy them. Some farmers who sold their farm products
performed the sorting, grading, and packing on the farm. Farmers indicated some of the
difficulties they faced in marketing their agricultural products: distance of farm from markets,
low prices (especially in the local harvesting season), the difficulty of access to empty bags,
the small space for agricultural products in the market, the limited number of markets,
competition with imported agricultural products, and influence of a small number of traders
on demand. They also indicated some great disparities between the price of vegetables paid
to the farmer and the price as sold by the retailer. The majority of farmers who sell their
agricultural products indicated that palm dates and fodder crops were the easiest to sell;

cucumbers were also easy to sell.
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The survey indicated that some farmers introduced modern irrigation systems in the early

1990s, but no more than 3%. However, this proportion has increased gradually and reached
about 60% in 2010. It was noted that 50% of farmers started using modern irrigation systems
during 2005-2010. They estimated the government subsidy they received covered on
average about 72% of the total costs of establishing the modern irrigation system network
on their farms. Those who did not use this technique mostly attributed it to the high costs
of establishing an irrigation network and lack of sufficient capital; others pointed out that
their water was saline and could not be used for modern irrigation methods. Many reasons
were reported by farmers for adopting and using modern irrigation methods: e.g. irrigation
water savings, organizing the irrigation process, and reducing costs. The government subsidy
encouraged the adoption of the technology, and 52% of farmers who responded to a question
on whether they would use modern irrigation methods if they did not receive government
subsidy, said ‘No’. Most farmers expected they would have delayed adopting modern

irrigation systems by an average of nine years in the absence of government subsidies.

The adoptionand use of greenhouses by farmers was slow previous to 2000; only 9% of farmers
with protected agriculture had done so between 1990 and 2000. But the government subsidy
encouraged the spread of this new technology. Farmers estimated that the subsidy covered
on average about 59% of the cost of building greenhouses on their farms. Those who did not
build greenhouses said they lacked sufficient capital. The reasons that persuaded farmers to
build greenhouses were numerous, but included government subsidies and saving irrigation
water. Forty-six per cent of the farmers responded negatively to a question on whether they
would use greenhouses if they did not receive a government subsidy. Most farmers expected
that they would have delayed on average about another five years establishing greenhouses

without a government subsidy.

Government subsidies for modern irrigation systems have been shown to hasten the spread
of the technology among farmers. The diffusion of modern irrigation systems has also had

a clear impact on savings of irrigation water, as an estimate of the amount saved during
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the period 2005-2010 showed. Saved water was traced back to the direct impact of the
government’s support policy and reached 38.5 million m3 in 2010. The results indicated
that each Riyal paid as support in this area led to savings of about 20 m3 of water. The
saved water led to an increase in total cultivated area from 151,000 faddan in 2005 to about

175,000 faddan in 2009 — a 15.7% increase.

Partial budgeting was used to calculate the increase in net revenue for each crop as a result
of adopting modern irrigation. Total revenue was estimated during the period 2005-2010
and the financial internal rate of return (IRR) was calculated at 110%. A net returns on one
Riyal invested in modern irrigation was about 2.06 Riyals. Sensitivity analysis to changes in
prices and costs of products showed that the average financial IRR remained profitable even
if costs increased by 25% and prices decreased by 25%. Direct government subsidies for
modern irrigation systems, and providing agricultural extension services to farmers, along
with other services, were used to estimate economic returns on investment in modern
irrigation systems; the IRR reached 56%. Thus, each Riyal invested in this technology yielded

about 1.56 Riyals — an attractive return in economic terms.

Direct returns from agricultural subsidies granted to farmers using modern irrigation systems
during the period 2005-2010 were estimatedby estimating the increase in net return on
investment in the case of receiving subsidies, compared with the absence of government
subsidies. The calculated IRR was 71%, which is a satisfying return. Investment of about
seven million Riyals as agricultural subsidies for the application of modern irrigation systems
increased agricultural net returns by about 10.6 million Riyals, so the return on each Riyal

paid as subsidies increased net returns by 1.51 Riyals.

The results indicated that > 90% of greenhouses were used to grow cucumbers. Statistics
published by the Ministry of Agriculture and Fisheries showed that the total production of
cucumbers increased from 2,354 tonnesin 2007 to 34,336 tonnes in 2009. The production

of cucumbers in greenhouses was 32,960 tonnes, equivalent to 96% of the total production
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of cucumbers in 2009 and equivalent to 24 times the cucumber production in Oman in 2009

under open field farming conditions. There is no doubt that this increase had a positive
impact both on producers and consumers. In addition, protected agriculture has increased

water productivity by more than double compared with open field agriculture.

Total return from adopting greenhouses during the period 2005-2010 was estimated; the
financial IRR resulting from greenhouses was calculated to be 36%, a rate considered attractive
for investment in this technology. The net return of one Riyal invested in greenhouses was
calculated as about 4.22 Riyals. When considering the direct subsidy provided by the state to
encourage farmers to establish greenhouses as a component of costs, the IRR was calculated

as 14%; and in the case of the estimated value of water saving, IRR rose to 55%.

The direct return on agricultural subsidies granted to farmers for the establishment of
greenhouses was estimated by the increased net returns compared with the absence of the
subsidy. The IRR reached 133%, indicating that this was profitable. The investment of 5.6
million Riyals paid as agricultural subsidies for the establishment of greenhouses increased
the net agricultural returns by about 9.5 million Riyals. The return on each Riyal paid as a

subsidy increased the agricultural net returns by 1.69 Riyals.

The government subsidy allocated to establish modern irrigation and protected agriculture
had a positive impact on social aspects for landholders. The subsidies enhanced the spread of
modern agricultural techniques among farmers and provided financial returns. The analysis
indicated that farmers who received subsidies were more satisfied with the performance
of agricultural work than their peers who did not receive such a subsidy. The contribution
of farm income to family annual income was more important to farmers who received
government subsidies. The opinions and attitudes of farmers who received government
subsidies were more positive than those who did not, in particular in regard to their attitude
to technical and material support provided to them by the state and towards information on

new agricultural techniques.
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In the light of the study results, some recommendations were made, including the following
points. (1) Continue the agricultural subsidies policy for another period of time until modern
irrigation systems have been applied by all farmers on all crops and trees. (2) Conduct a
study on the marketing of agricultural products, since this is a real problem facing farmers.
This problem is expected to increase in the future as a result of the anticipated increase in
agricultural production, especially for vegetables, due to the adoption of modern irrigation
and greenhouse technologies. (3) Continue the follow-up process and evaluation of modern
irrigation and greenhouse technologies. The focus should be on studying the efficiency of the
use of these technologies by farmers, as well as identifying constraints that prevent farmers

from adopting them.
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