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Foreword 

The Working Paper series aims at supporting the Syrian development and modernization 
process by enriching public availability of documentation on agricultural economics and policy 
studies conducted at the National Agricultural Policy Center. 

This paper was produced as result of the research activities carried out during the Individually 
Tailored Training phase conducted under the FAO Project GCP/SYR/006/ITA. “ASSISTANCE 
IN INSTITUTIONAL STRENGTHENING AND AGRICULTURAL POLICY” from September 
2000 through April 2001 with the objective of letting trainees experiment how to prepare 
economic studies in the field of agricultural policy. This activity was the last phase of a three 
years long training program aiming at establishing a cadre of agricultural policy analists for the 
NAPC and related institutions. In particular the paper on “Agriculture and the Environment: an 
Analysis of Interactions and Policy Options for Sustainable Agriculture in Syria” was produced 
by a team composed by Abdullah Al Saadi, Samer Braighleh, Yahia Daheash, Samar Dmairiyeh, 
Ruwaida Hasbani and Samira Al Zoughbi working under the supervision of Mr Donato Romano, 
professor at the University of Florence (Italy) and international consultant for FAO.  

The NAPC decided to publish this research under the Working Papers series in consideration of 
its contribution to a better understanding of the relation between agriculture and environment. 

However, it is appropriate not to hide its limitations, which mainly stem from the prevalent 
training objective assumed for research activity, as well as from the lack of available statistical 
information and background literature specifically related to the subject of this study: to the best 
of our knowledge, no study has been carried out so far on sustainability of natural resources use. 
Moreover, time and financial resources constrained the possibility of carrying out a statistically 
rigorous sample survey. Nevertheless, we believe that it does not reduce its innovative value 
within Syria as a methodology and stimulus for further studies. 
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Chapter 1 -Introduction 

1.1. The Importance of the Issue 

Agriculture depends on the exploitation of natural and human–made resources, using human 
skills and labor. Most natural resources on which agriculture depends are potentially renewable, 
e.g. the soil with its nutrients and water which is derived directly or indirectly from rainfall. 

However, mismanagement of renewable resources can lead them to exhaustion. This applies 
extensively to agriculture and affects environmental quality and eventually human welfare, 
because agriculture is a major user of land and water resources, and can therefore cause water 
and land degradation. At the same time agriculture is affected by other human activities like 
deforestation, industrial and urban pollution, urbanization, etc.  

There are many interactions between agriculture and the environment, both ways. For example, 
intensification of agriculture, particularly the wider use of irrigation technology, which accounts 
for 85-90% of all fresh water consumption, is the most severe environmental problem in Syria. 
As a matter of fact, agriculture-induced environment degradation imposes a huge annual 
economic cost to Syria: recent estimates of surface water/aquifer depletion reached SP 7,750 
million in 1997 and are expected to raise up to SP 14,700 million by 2005, while soil erosion and 
the loss of agricultural soil due to salinity was estimated at SP 14,500 million in 1997 and 
expected to increase to SP 17,700 million by 20051 (WB/UNDP, 1998).  

This is why agriculture-related environmental issues are ranked as top priorities in Syria 
(WB/UNDP, 1998). These problems have arisen because of many factors as policy and market 
failures, institutional failures and lack of investment. Therefore, agricultural problems like soil 
degradation, erosion, salinization, water scarcities and water pollution which lead to a 
worsening of the quality of life as well as to loss of agricultural productivity are a very important 
part of overall environmental and resource issues in Syria. 

On the other side, it should be recognized that a growing demand for a cleaner and safer 
environment is stemming out from the Syrian society and, at the same time, an increasing 
demand for better quality of natural resources to be used in agriculture is also stemming out 
from Syrian farmers. In other words the growing concern over surface and groundwater quality 
and availability, soil erosion and pollution, and increasing competition between different uses of 
soil, impose the need to avoid adverse impacts and to ensure long-term benefits. This is why 
agricultural sustainability– which is the ability to maintain a system’s productivity under known 
or possible conditions to provide a long-term base for production to feed a growing population – 
has become so important: it has been recognized as a strategic development objective (FAO, 
1995), recognizing the important role of the agricultural sector in the overall development 
process and especially in rural development. 

                                                 
1 As a term of reference, total cost of overall environmental degradation were estimated around SP 29-32 billion in 
1997 (US $ 690-890 million) and are expected to increase to SP 46-54 billion (US $ 1.2-1.7 billion) by 2005. 
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1.2. Objectives and Expected Outcomes 

The research aims at a better understanding of the relationships between agriculture and the 
environment, and therefore at analyzing policy options for sustainable agriculture in Syria, with 
special reference to water availability, water quality, soil pollution and urbanization. Within this 
broad framework, specific objectives are the assessment of the relative importance of water and 
soil issues, the conceptualization of a qualitative model of factors that affect the relationships 
between soil and water and agricultural production, the identification of the structure of 
incentives that lead the farmers to adopt unsustainable agricultural practices, and the 
advancement of some policy options for ensuring sustainable agriculture and preventing the 
misuse of land and water resources. 

Pursuing the above mentioned objectives requires the adoption of a feasible and realistic 
approach. The adopted approach is based on an economic-institutional analysis, which looks at 
the agriculture-environment problems from the farmer viewpoint, focusing the analysis on the 
structure of incentives faced by the farmers, both in terms of impacts on the relative profitability 
and risking of farming activities. 

The empirical part of the research has therefore been based on a survey in the surroundings of 
Damascus, namely in Eastern Al Ghouta district2 (Rural Damascus Governorate), using a semi-
structured questionnaire to interview the farmers. The choice of this area, that is very relevant in 
terms of agricultural production and highly representative of some important environmental 
problems in the national context (e.g., water depletion, urbanization, etc.), will ensure its 
significance from a policy research point of view. 

The expected outcomes of the research are an assessment of the current situation of water 
availability, water quality, soil pollution and urbanization in the research area, and a set of 
policy recommendations for ensuring sustainable agricultural practices. This would be valid for 
the research area and could hopefully be extended to other Syrian contexts that present similar 
characteristics.  

1.3. Work Plan 

The research has been structured in two main parts:  The first part, based on literature review 
and on the analysis of existing data, concerns the whole country (chapter 2 and 3), whilst the 
second part focuses on the research area, and is based both on secondary data analysis (chapter 
5 and 6) and on the outcome of the field survey (chapter 7). 

More precisely, the research report is organized in eight chapters as follows: 

-  Chapter 1 includes the introduction, the importance of the study, expected outcomes, 
and the work plan. 

- Chapter 2 introduces concepts, methods and processes relevant to agriculture and the 
environment, providing a summary review of the economic instruments for sustainable 
agriculture and rural development policies. 

- Chapter 3 presents an introduction of the Syrian environment and agriculture, and an 
assessment of agriculture-environment issues in Syria based on secondary information at 
national level.  

- Chapter 4 clarifies the methodological approach and justifies the objectives, principles 
and methods on the base of the appropriateness of the methodology, explaining the sample 
design, the contents of the adopted questionnaire and data analysis methods.  

                                                 
2 Time and budgetary constraints have indeed led to restrict the empirical part of the research in a relatively small 
area, instead of carrying out nation-wide survey. 
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- Chapter 5 represents an introduction to the research area, summarizing the institutional, 
environmental, social and economic characteristics, and introducing the agriculture in the 
Eastern Al Ghouta district.  

- Chapter 6 provides an assessment of the state of the agriculture-environment issues in 
Eastern Al Ghouta based on secondary information data. It focuses on water availability and 
uses, water quality, soil pollution and urbanization, and illustrates what is the overall context 
within which the research study is carried out.  

- Chapter 7 includes the main outcomes of the survey in the Eastern Al Ghouta: the socio-
economic characteristics of the sample, the main features of Eastern Al Ghouta agriculture and 
the assessment of the main agriculture-environment issues (water availability, water quality, 
soil pollution, and urbanization). Finally, the role of different factors affecting agriculture-
environment relationships in the Eastern Al Ghouta district is discussed, analyzing the implicit 
structure of incentives faced by the economic agents in that area.  

- Chapter 8 summarizes the main conclusions of the study in Eastern Al Ghouta and 
provides some policy recommendations for ensuring sustainable agricultural practices in 
Eastern Al Ghouta and, possibly, in other similar Syrian contexts. 
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Chapter 2 -Agriculture and the 
Environment: A 
Conceptualization of the 
Issues 

FAO definition of Sustainable Development adopted in 1989, which is actually the cornerstone 
for FAO Sustainable Agriculture and Rural Development Strategy (FAO, 1995), refers to 
sustainable development as «management and conservation of the natural resource base, and 
the orientation of technological and institutional change in such a manner as to ensure the 
attainment and continued satisfaction of human needs for present and future generations».  

Such sustainable development (in the agriculture, forestry and fisheries sectors) conserves land, 
water, plant and animal genetic resources, is environmentally non-degrading, technically 
appropriate, economically viable and socially acceptable. It relates to the relationships between 
ecosystem dynamics and socio-economic systems. As such, it depends on the decisions made by 
policy makers and on the actions taken by economic agents. This chapter will address these 
issues, adopting a global (i.e., world) perspective. 

2.1. The Relationships between Agriculture and the Environment: the 
Sustainability Issue 

The interaction between the socio-economic environment and natural environment depends on 
many underlying determinants: population, growth, food demand, malnutrition, poverty, 
technology and climate. These factors are likely to change in the future and the way of such 
change can eventually lead to unsustainability of natural resources use. This applies a fortiori to 
agriculture, whose production processes are characterized by peculiar features, biological 
nature, dependence on season cycle, non-transferability of land, high uncertainty, are such that 
the sustainability issue is more important for agriculture than for other activities (Romano, 
2000). 

The most critical macroeconomic factors leading to unsustainable natural resources use are 
population growth, food demand, malnutrition and poverty. 

World population is expected to increase by 35% between 1995 and 2020, reaching 7.7 billion 
people, of whom 84% will be in developing countries. By 2015, 94% of the world’s rural 
population (3 billion people) will be in developing countries (UNEP, 1995 and 1996). Demand 
for food and other agricultural products will increase, and per capita land holding in developing 
countries will decline from 0.3 ha in 1990 to 0.1-0.2 ha in 2050 (FAO, 1993): natural resources 
will therefore be under further pressure that can lead to environmental degradation and 
eventually induce poverty. 

Increasing world population growth is inevitable, and controlling it requires extensive efforts to 
influence birth rates and to address the underlying causes of demand for a high number of 
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children. One reason for increasing these efforts is the attempt of breaking the vicious circle of 
population growth, poverty and environmental degradation. The influence that population 
growth exerts on resource availability and environmental quality contributes to poverty. One 
way to assess the limits of population growth is to consider the carrying capacity of natural 
resources and land. Simply put the carrying capacity of a given area is the maximum number of 
people that can be sustained by the resources of that land. 

Food production must grow even faster than population to meet new demands expected from 
income growth. On the other hand, where land and water can be no longer extended at the 
margin, increasing food needs can only be met by enhancing the efficiency of land and water 
uses as the key option for sustainable agricultural production in the developing countries, 
especially in dry areas. In fact, most updated forecasts predicts that by year 2020 more than 150 
million children under the age of six years will be malnourished at world level, just 20% fewer 
than in 1993 (Pinstrup–Andersen et al., 1994). The growth rate of malnourished children in the 
Middle East is expected to almost double the one of developed countries3. In addition to the 
significant and fundamental changes that will occurr, disparities in income levels and growth 
rate between and within population are likely to persist. 

Poverty is likely to remain a crucial problem in all developing world and this applies also to the 
Middle East, despite in this region the problem appears less severe than in other developing 
regions (Word Bank, 2001 and Figure 1). Any increase in the rate of soil degradation or water 
resource depletion will significantly increase rural poverty and malnutrition rates. In this area, 
the effects may be felt most by the rural landless, who depend upon farm employment. 
Increased rural poverty will also reduce input use, reduce capacity for land improving 
investment, push more poor people on to marginal land, and eventually to migrate to cities. 

Figure 1. Poverty in Middle East North Africa and the Rest of the World 

 
Source: World Bank, 2001 

Promoting sustainable agricultural intensification and sound management of natural resources 
requires understanding the distinctive features of agricultural resources. The most important 
features of such resources – to be taken into account in carrying out economic analysis of 
agriculture - are the following: 

 Intertemporal nature. Farmers should make a series of annual use or allocation decisions 
that will allow the optimal time path of consumption of these resources. 

 Close linkages with the physical and biological resources, hence the need to capture 
physical and biological phenomena in developing the associated economic framework. 

 If managed judiciously, their services are renewable over the long run, e.g., agricultural 
use degrades soil in the long term and reduces its fertility if it is not accomplished by soil 

                                                 
3 The microeconomic theory of fertility shows that indeed poor people high fertility may be a reasonable and logical 
choice: labor is their main assets and children are valued for their hands rather than their heads. 
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conservation measures. Only suitable cropping methods and more or less labor-intensive or 
capital-intensive measures can sustain soil fertility. However, some agricultural resources are 
finite in nature or only slowly renewable. 

These features imply that sustainable agricultural production depends strictly on conserving 
land and water resources, which are used to a much higher extent in agriculture than in other 
economic activities. Land and water have absorptive and regenerative capacities that degrade 
inorganic as well as organic residues, but this capacity is not infinite. 

From a policy intervention perspective the problem is that economic models developed for 
industrial pollution often don’t fit the heterogeneous spatial, or non-point nature, of agricultural 
resources. Agricultural resource use and externality generation process require ad hoc models 
that account for spatial and inter temporal variability of resource availability. Heterogeneous 
endowments in resources such as soil qualities, climate, water stocks, human capital, and pest 
densities affect the use of water, pesticides and land in agricultural production. Resources 
endowments and institutional factors such as ownership characteristics and legal constraints 
also affect externality generation.  

2.2. Economic Instruments for Sustainable Agricultural and Rural 
Development Policies  

The most important economic causes of unsustainability are: absence of property rights, 
externalities, public goods and other types of market failures. 

The way producers and consumers use natural resources depends on the underlying set of 
property rights. Property rights refer to a bundle of entitlements that convey to the owner 
certain privileges and constraints. They can take the form of property rules, liability rules, or 
inalienable constraints. (Calabresi and Melamed,1992). In order for markets to lead to an 
efficient allocation of natural resources, the property rights generally must have some degree of 
four characteristics: ownership, exclusivity, transferability and enforcement. Ownership is a 
legal device that assigns the right to use a resource to a private owner. Without an assurance for 
the right to use, there is no economic incentive for efficient resource management. If exclusivity 
is present, all benefits and costs from the use of the resource will occur only to the owner. The 
absence of exclusivity is the main distinction between a private property resource and an open 
access resource. Transferability implies that property rights are fully transferable between 
people through trade: for example, restrictions on transfers are a major resource of inefficiency 
in water resource policy. Finally, to be effective, a system of right must be enforceable. Well-
defined property rights coupled with competitive markets can lead to a set of incentives for 
efficient market exchange. The economist’s policy prescription for the absence of property rights 
(i.e., open access resources) is regulation, marketable permits, or taxes to offset the 
inefficiencies inherent private management. Taxes are generally considered a more cost effective 
policy tool, although regulation is more widespread in practice. 

One broad class of violations of property rights is referred to externalities. Externalities exist 
whenever the welfare of a firm or household is directly affected by the activities of others. The 
presence of an externality can lead to economic inefficiency. In the case of agricultural water 
pollution, negotiation is an unfeasible solution since the number of agents generating the 
pollution is very large, as is the number of parties adversely affected by the use of polluted 
water. A private optimum solution cannot be therefore reached because of very high transaction 
costs. Government intervention potentially can correct the inefficiency through a variety of 
policy tools, such as taxes, subsidies, quotas or standards, and marketable pollution permits. 

When consumption by one consumer does not exclude or reduce the utility another individual 
receives from consuming the same good, this good is known as a public good. In this case a 
freely competitive economy will fail to achieve optimality (Randall, 1972). 
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In addition to absence of property rights, externalities, and public good, there are other 
important market failures affecting resource use and management: 

− non-priced resources and missing or thin markets; 

− high transaction costs which discourage otherwise beneficial exchanges that would conserve 
resource and improve social welfare; 

− market imperfections, particularly lack of competition in the form of local monopolies, 
oligopolies, and segmented markets; 

− too short planning horizons or too high discount rate arising from poverty, risk and 
uncertainty which affect individuals but not the society as a whole; 

− uncertainty and risk aversion which may lead not only to high discount rates but also to 
unwillingness to undertake investment which are otherwise profitable but have a large variance 
of returns; 

− irreversibility, when market decisions under uncertainty lead to irreversible results, the 
market may fail to allocate resource prudently. 

There are instruments that can be used in order to mitigate three massive failures - information 
failure, market failure, and policy failure - whose combined effect has been to over-use and 
spoiling environmental capital assets.  

Specifically, we can summarize a “sound economics” strategy, as the one built around the 
following four overlapping clusters: 

1) Full cost pricing. The old refrain of free market advocates in microeconomics “getting 
prices to reflect full social marginal cost” is a necessary, but not sufficient, condition accepted by 
all. But it is frequently ignored in practice to the detriment of environmental values. We must 
insist on using the “full cost” principle: the price of a consumer good should include all costs 
paid by the society. 

2) Fiscal Incentives. The easiest way is the repeal of environmental incentives, e.g. 
subsidized fertilizer and pesticide prices worsen pollution and accelerate pest resistance. The 
repeal of perverse incentives should be especially attractive – and profitable – for developing 
nations. The overall goal is to reduce material throughout and increase resource efficiency, so 
demand side incentives, including those needed for population stability, should be increased. 

3) Cost-benefit analysis. To the extent possible, include non-monetary values in project 
justification. Cost-benefit analysis should be rigorously applied to capture just as much as 
possibly can. 

4) Transparency principle. Markets can function efficiently only if relevant information is 
available at low cost. When voters, communities and consumers know who is damaging the 
environment and who is not, there will be fast progress towards environmental prudence even if 
formal regulation lags. The part of transparency principal is fully informed participation. The 
wider the participation, the more robust will be the social consumers on subsequent decisions. 

When applied to agriculture, the implementation of sustainability principle involves a new 
policy approach, aimed at (FAO, 1995): 

i) improving efficiency in the whole agricultural, processing, marketing, consumption 
systems, so as to maximize output and incomes while minimizing waste pollution, 

ii) increasing resilience and reducing risks (both environmental and socio-economic) in the 
use of natural resources and inputs throughout, and  

iii) promoting diversification in the production and post-production systems and related 
source of income in rural areas. 
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Chapter 3 –Agriculture-Environment: 
Issues in the Syrian Context 

3.1. An Introduction to the Syrian Environment 

3.1.1. Climate 

The Syrian Arab Republic lies on the eastern coast of the Mediterranean Sea. Turkey boarders it 
from the north side. And Iraq and Jordan boarder it from the east. The total area of the Syrian 
Arab Republic is 18.5 million hectares one third of which is arable land or forest and the 
remaining part is desert and rocky areas. 

Topographically, Syria can be divided into four main regions: 

- the coastal region, which extends from the North to the South along the Mediterranean 
coast, between the mountains and the sea, 

- the mountainous region, which includes the mountains and hills that run from the north to 
the south along the Mediterranean sea, 

- the interior region, including the plains of Damascus, Homs, Hama, Aleppo, Al Hassakeh, 
and Daraa, which is located to the east of the mountainous region, 

- the Badia that is the desert plain located in the south-eastern part of the country along the 
Jordanian and Iraqi borders. 

Being a Mediterranean country, the Syrian climate is characterized by rainy winters and hot dry 
summers with two short transitional seasons in between. Syria may be divided into four regions 
according to the rainfall:  

- the coastal area, characterized by heavy rainfall in winter and moderate temperature and 
high relative humidity in summer, 

- the interior area, characterized by rainy winters and hot dry summers, and the daily big 
differences between the heights and lows temperatures, 

- the mountainous area, with an altitude of 1,000 meters or more, characterized by rainy 
winters where rainfall may exceeds 1,000 mm/year, and a temperate climate in summer, and 

- the desert region, characterized by small amount of rainfall in winter and hot dry summer. 

December and January are the coldest months of the year while July and August are the hottest. 
In winter the temperature frequently falls under 0° C (in all regions except the coastal areas), 
while in summer it may rise frequently up to 45° C (Al Badia and Al Hassaka). The daily 
differences between the maximum and the minimum temperatures are generally quite high in 
most of the country. This difference sometimes reaches 23° C in the interior region and around 
13° C in the coastal region.  
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During winter, snow falls over all regions with an altitude exceeding 1,500 m above the sea level. 
Regions with an altitude of 800-1,500 m above the sea level are subject to both rain and snow. 
Lower altitude regions are subject to rain and rarely snow except desert regions where sufficient 
rain seldom falls. 

The relative humidity is high during winter and low in summer. Of course, desert and semi-
desert areas are those with the least relative humidity. For example, in winter the relative 
humidity varies from 60% to 80% in the interior region and it varies from 60 to 70% in the 
coastal region. While during summer, the rate of humidity in the interior region varies from 
20% to 50% and in the coastal region it varies from 70 to 80%.  

During winter, the prevailing winds in the eastern part of the country are easterly, whereas in 
both the northern and northwestern parts they are northerly. Other parts of the country are 
subject to westerly and southwesterly winds. During summer, winds in the northeastern part of 
the country are northerly and the remaining parts are subject to westerly and southwesterly 
winds.  

3.1.2. Water Resources 

Average annual rainfall in Syria amounts to 45 billion m3 of water. However, most of it either 
evaporates or seeps into aquifers; only 9% of the rainfall flows as surface water. Nevertheless, 
surface water is the main water source (Table 3.1).  

Table 3.1 Volume of Water Sources (billion cubic meters per year) 
Resource Volume of water % on total 

Rain 45.8 68.46 
Rivers 15.1 22.57 
Springs 3.9 5.83 
Under ground water 2.1 3.14 
Total 66.9 100.00 

Source: SOFA, 1999 

Water resources are distributed in seven basins: Al Jazeera basin, Aleppo basin (Quaick and Al 
Jabboul), Al Badia basin (Palmyra, Khanaser, AlZelf, Wadi El Miah, Al Rassafa, Al Tanf and 
Assabeebiar basin), Haoran basin (Al Yarmouk), Damascus basin, Al Aassi (Orontes) basin, Al 
Sahel basin.  

The country is endowed with 16 rivers and tributaries. The Euphrates is the largest river (a 
length of 680 km in Syria) with an average flow of 1.037m3/sec. Al Khabour River and its 
tributaries extends 552 km with an average flow of 22.4m3/sec. 

The most important lakes in Syria are Al Assad Lake (the largest one 674 km2) and Jabboul Lake 
(239 km2). Other lakes (Katteeneh, Alotaibeh, Khatounieh, Mzaireeb, Al Baath and Masaadeh) 
range between 1 km2 and 60 km2.  

There are also several dams. The Euphrates dam is the largest one, with a storage capacity of 
14.1 billion m3. Other dams are medium (Al Rastan, Katteeneh, Mhardeh, Zeizoum, Ballouran, 
Neissan, Athar and Al Saffan) or small in size.  

3.1.3. Land Resources 

Almost 20% of the total land area consists of unproductive land (rocks or desert), and only one 
third of the land is suitable for agriculture (Table 3.2).  Cultivated land can be classified 
according to water source into irrigated and rain fed land. In 1997, irrigated area totaled 
1,168,000 ha, out of which 128,000 ha were planted with trees and 1,040,000 ha were planted 
with annual crops; rain fed areas totaled 3,636,000 ha out of which 627,000 ha were planted 
with trees and 3,009,000 ha were planted with annual crops.  



Agriculture and the Environment 

 11

Table 3.2 Land use 
Land use Hectares % on total 

Agricultural land 5,987,000 32.33 
Rocky land 3,727,000 20.12 
Pasture and Steppe land 8,283,000 44.73 
Forests 521,000 2.81 
Total 18,518,000 100.00 

Source: SOFA, 1999 

The cultivable lands have decreased from 6,154.000 ha to 5,987.000 ha during the last two 
decades, and fallow lands decreased from 1,719.000 ha to 718,000 ha. However, regarding the 
cultivable lands, the area under crops (the irrigated and rain fed) increased from 3,893.000 ha 
to 4,804.000 ha.  

The area of steppes and pastures has been almost constant (8 million ha), the forests increased 
from 466.000 ha to 723.000 ha over the 1980s and then declined to 521.000 ha in 1990s.  

According to the soil map of Syria (ACSAD, 1996), Syrian land can be classified into five main 
types of soil (Table 3.3)  

Table 3.3 The Soils of Syria 
Types of soils Hectares % on total 

Red Mediterranean soils 850,000 4.59 
Reddish-dark brown soils 2,217,000 11.97 
Yellowish-brown soils 4,782,000 25.82 
Desert soils 4,244,000 22.92 
Gypsum soils 5,528,000 29.85 
Others 897,000 4.84 
Total 18,518,000 100.00 

Source: SOFA, 1999 

Desert and Gypsum soils are the most represented Syrian soils, covering about 51% of the 
country. They dominate most of the northeastern, eastern and southeastern parts of the country. 
Yellowish brown soils cover about 25% of the country occurring mainly on the western part and 
along the northern border with Turkey. The Red and Reddish soils occupy about 16% of Syria, 
mainly in the western and central part of the country. 

3.2. An Introduction to Syrian Agriculture 

The total area of the rain-fed land in Syria (3,636,000 ha) can be subdivided into five agro-
climatic zones according to the rainfall patterns (Table 3.4). Around 28-29% of the total 
cultivated land and 60-61% of the pastoral land are included in the First Zone. And around 31-
32% is located in the Second Zone. Around 86% of the pastoral land is included in the Fifth 
Zone. A description of the five zones is given below:  

First Settlement Zone 

This zone has an average annual precipitation greater than 350 mm. The total area of this zone 
(2,071,000 ha) represents 15% of the total area of the country. It is subdivided into two sub-
zones:  

• A sub-zone with rainfall greater than 600 mm where rain-fed crops are grown without 
any risk;  
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• A sub-zone with rainfall between 350 and 600 mm where crops are secure in two 
seasons out of three. According to the traditional agricultural plan (Chapter 2) this zone can be 
mainly cultivated with wheat, legumes and summer crops. 

Second Settlement Zone 

This zone has an average annual rainfall between 250 and 350 mm. On average rainfall is 
adequate in two out of three seasons. Its total area (2,473,000 ha.) represents 13% of the total 
country's area.  The main crops grown in this area are barley, wheat, legumes, summer crops 
and fruit trees.   

Third Settlement Zone:  

This zone has an average annual rainfall greater than 250 mm in more than half of the seasons. 
The total area of the zone is 1,306,000 ha representing 7 % of Syria's total area. The main crops 
in this area are maize, lentils and chickpeas.  

Fourth Settlement Zone 

This zone has an average annual rainfall between 200 and 250 mm in more than half of the 
seasons. The area under this zone is about 1,833,000 ha representing 10% of the total country's 
area. The actual cultivated area in 1993 reached 592 thousand ha, out of which 7 thousand ha 
were planted with trees and 585 thousand ha were planted with field crops (maize, wheat, 
barley, lentils and chickpeas).  

Fifth Settlement Zone 

With an average annual rainfall of less than 200 mm in more than half of the seasons this area is 
considered as rangeland and steppe. It covers 10,208,000 ha representing about 55% of the 
total area of the country. This zone is not suitable for rain fed cultivation.  

Within each settlement zone, the ideal crops and cropping patterns are determined centrally 
after extensive consultation between the local civil authorities and the respective bodies in the 
farming community. The decision is based not only on strict agro-climate factors but also on 
other criteria related to national objectives and policies, such as self-sufficiency in staple food 
commodities and adequate supplies or raw materials for existing agro-processing plants.  

Table 3.4 Syrian Agro-Climatic Zones 
Total Area Agro –

climatic  
Zone 

Annual 
precipitation 000 Ha % on total Main crops 

First > 350 mm 2,071 15% wheat, legumes, summer crops 
Second 250-350 mm 2,473 13% fruit trees, barley, wheat, legumes, summer crops 
Third > 250 mm 1,306 7% maize, lentil, and chickpeas 
Fourth 200-250 1,833 10% Fruit trees, maize, wheat, barley, lentils, chickpeas 
Fifth < 200 mm 10,208 55% pastoral land not suitable for rain fed cultivation 

Since 1960s, the government policy has been highly successful in making land available to small 
farmers through the agrarian reform carried out by the MAAR. Over the same period, however, 
tenure changes and inheritance claims have led to increasingly small and fragmented land 
holdings.  

More precisely, the average holding size has decreased in the over-populated small provinces 
because of the inheritage traditions and holding system. On the other hand the average holding 
size increased in large provinces due to the land reclamation projects. Table 3.5 shows the 
current distribution of land holdings. 
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Table 3.5 Land Distribution 
Holdings Area Number Holdings 

Categories (hectares) Number Percentage Hectares Percentage 

Average 
holdings area 

(hectares) 
Less than 10 hectares 401,649 75.4 1,151,937 23.5 2.87 
10 – 100 hectares 126,780 23.8 2,877,392 58.7 22.70 
Greater than 100 4,262 0.8 872,531 17.8 204.72 
Total 532,691 100 4,901,860 100 9.20 
Source: SOFA, 1999 

Around 59% of the area lies within the holding category 10-100 ha with an average holding area 
of 22.7 ha which is much higher than other developing countries. Around 24% of the total area 
lies in holding of less than 10 ha and around 18% of the area lies in holding exceeding 100 ha. 
The largest average holdings are located in Al Rakka (29.95 ha), and Al Hassaka (25.51 ha) while 
the smallest holdings are located in Lattakia (1.3 ha) and in Tartous (2.23 ha). Average farm size 
is currently around 10 ha in 4.5 separate plots of land and 33% of holdings are less than 2 ha in 
3.1 separate plots. 

The Syrian national policy has played a major role in achieving self-sufficiency in agricultural 
production and in securing the increasing demand for food. The growth rate of strategic crops, 
vegetables and fruit is higher than that of population. Consequently the demand for strategic 
commodities has been met and the surplus of some strategic commodities such as wheat 
exported.  

Due to the agricultural production growth and to the necessity of meeting the local markets 
needs of the food commodities, several food processing plants were established by private, 
public and joint sectors. These processing plants are basically involved in food canning such as 
peas, tomatoes, chickpeas, jams, sugar refining, cigarettes, dairy products and oils. Textile 
industry absorbs one third of the locally produced and ginned cotton. It plays an important role 
in meeting the demand of the domestic market and exporting the surplus.  

Therefore, the agricultural sector plays a major role in the economy of Syria, and has been the 
most important sector in the economy in term of contribution to total GDP (almost 30%). The 
same can be said about occupation: in 2000 the share of agricultural labor force to the total was 
32% (1,430 thousand workers). (MAAR, 2000). 

3.3. An Assessment of Agriculture-Environment Issues in Syria 

Syria is resource constrained in terms of availability of land (both for agriculture and 
settlements) and fresh water. A particular difficulty is the conflict between the requirements of 
human settlements and those of the natural and cultural heritage in those areas that are best 
endowed with natural resources.  

In this context, intensification of agricultural activities has given rise to concern in terms of 
environmental impacts, since the increased demand of water for agriculture accounts for 85-
90% of total consumption. At the same time, changing patterns of consumption and lifestyle 
associated with urbanization have put under tremendous pressure the fragile Syrian soils. 

The most updated assessment of the environmental status in Syria (WB/ UNDP, 1998) ranked 
the relative importance of environmental issues as follows: 

1. soil degradation 

2. contamination and depletion of water resources 

3. poor air quality  

4. inappropriate solid waste disposal 
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5. the growth of illegal settlements. 

At least three out of five top environmental priorities are more or less directly linked to 
agriculture. The main effects of the degradation and pollution of land are: 

- contamination of groundwater and food grown in polluted soil; 

- loss of soil and fertility due to erosion; 

- loss of soil productivity due to salinization; 

- degradation of natural range land; 

- loss of forests and their ecological and recreational resources. 

These problems have arisen because policies have not considered environment, and efforts to 
manage the pressures on the environment have been delayed or only partially successful. Policy, 
institutional factors and lack of investment contributed to provoke damages. 

3.3.1. Water Availability 

The amount of water available for use in Syria is not well quantified, nor is the amount 
abstracted fully monitored. Nevertheless, it is clear that water resources are now nearly fully 
exploited, the existing rate of water consumption is unsustainable and coping with further 
increases in water demands will require immediate and well-planned action. Table 3.6 shows 
the current demand and the projected growth of the major sectors in Syria.  

Table 3.6 Current and projected water demand 
Current demand Sectors 

Million/ m3 % of total 
% on total in 

2015 
Growth rate 

per year 
Domestic 852 9% 14% 4.20% 
Industrial 115 1% 2% 5.90% 
Irrigation 8.875 90% 83% 1.70% 
Total 9.842 100% 100% 2.00% 
Source: WB/UNDP, 1998 

Table 3.7 shows the results of periodic monitoring campaigns carried out by Ministry of Health 
(MOH), Ministry of Housing and Utilities (MOHU), Ministry of Irrigation (MOI), and they 
convincingly show that pollution of ground and surface water with domestic and industrial 
wastes occurs across the entire country. 
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Table 3.7 Water Pollution 
Location contaminants found 

Barada River (1985-1996) concentrations BOD and Ammonia exceed Syrian standards in all  
Springs and groundwater in 
Barada basin (1996) 

high coli form counts in spring indicate that the groundwater supplying 
them has been contaminated by sewage; nitrate levels in drinking 
water wells exceed health standards. Agricultural chemicals. 

Surface water near Dabaghat 
(location of several tanneries) 

dangerously high levels of chromium (40 mg/l) 

Orontes river between 1992 and 1996 WHO guidelines for BOD; nitrates and 
suspended soils were exceeded in every sample 

Ground water in the Badia high levels of salinity render many wells unsuitable as sources of 
potable water 

The Sajour river, near Aleppo very poor quality; nitrate and ammonia levels exceeding Syrian 
standards 

Al Quaik River high BOD and high levels of chromium (3 times the WHO standards) 
Groundwater in the coastal 
region 

shallow wells in villages used for domestic supply show high levels of 
TDS, nitrates, ammonia and faucal coli forms deeper wells near the sea 
show saline intrusion 

Source: WB/UNDP, 1998 

3.3.3. Land Degradation 

The total area of currently productive agricultural land is suffering some degree of degradation 
in more than 50% of the total (Table 3.8). In addition, although agricultural land is in theory 
protected from development, a considerable area has been built upon with permits and illegally. 
Also areas of agricultural land around industrial cities have been polluted by discharge of 
industrial waste and the fall out of gaseous emissions (from cement factories for example). 
Areas close to the oil refineries (Homs and Banias) and parts of the green area around 
Damascus in particular, have been severely polluted in this way. Although the area of land 
contaminated is relatively small, the damage is costly to remedy and other environmental 
problems (for example pollution of groundwater) may be caused.  

Table 3.8 Land Degradation 
Degree of degradation (000 hectares ) 

Soil degradation type 
Slight Moderate Severe Total 

Water erosion 902 127 29 1,058 
Wind erosion 1210 380 30 1,620 
Sand accumulation 11 267 130 408 
Salinization 15 20 90 125 
Total 2,138 794 279 3,211 
Source: MAAR, 1994-1995  

3.3.4. Costs Estimation of Environmental Degradation 

Depletion of water supplies imposes a number of direct costs. Water becomes increasingly 
expensive to access, as wells need to be dug deeper to reach the water table, treatment costs are 
incurred as deeper water is often saline, and ultimately the water resource dries out. The 
probable water resource shortfall in key basins and costs of alternative supply are reported in 
Table 3.9, while the estimated costs of land degradation are reported in Table 3.10. 
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Table 3.9 Water resource shortfall and costs in key basins  
Basin 1995 2005 2015 

Expected deficit (Mln m3) 
Barada 140.65 193.75 223.2 
Orantes 86.15 248.5 454.25 
Coastal 31.5 47.95 62.25 
Total 258.3 490.2 739.7 
Estimated Costs (Mln SP per year) 
Barada 4,220 5,810 6,700 
Orantes 2,580 7,450 13,630 
Coastal 945 1,440 1,870 
Total 7,745 14,700 22,100 
Source: WB/UNDP, 1998 

Table 3.10 Estimated costs of land degradation in Syria 
Type of problem Affected Area 

(ha) 
Cost/ha/year 

(SP) 
Total cost per year (Mln 

SP) 
Water erosion coastal 
area 

1,058 2,675 2,830 

Wind erosion steppe 1,620 1,375 2,219 
Salinity 90 105,390 9,485 
Total   14,534 
Source: WB/UNDP, 1998 
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Chapter 4 -A Methodological Note on 
the Adopted Approach 

4.1. The Adopted Approach: Objectives, Principles, and Methods 

This research aims mainly at providing an updated review of the sustainability issue in the 
general context of Syrian agriculture-environment relationships, with an application to a 
specific area: the Eastern Al Ghouta District, in Damascus countryside. This general objective 
can be articulated in the following three specific objectives: 

i) assess the relative importance of the agriculture-environment relationships and 
sustainability issue, with special reference to the natural resources base (e.g., land and water),  

ii) identify the structure of incentives that lead the farmers to adopt unsustainable 
agricultural practices, and 

iii) advance policy options for assuring sustainable agriculture. 

Expected outcomes can be summarized as follows: 

i) a better understanding of farmers behavior and of weaknesses and strengthens of past 
and current sector policies in the rural Damascus Governorate (and possible extension to other 
similar Syrian situation), 

ii) a set of policy recommendations for ensuring sustainable agriculture, with specific 
reference to the use of land and water resources. 

Pursuing the above mentioned objectives requires the adoption of a feasible and realistic 
approach. We think that such an approach should be based on the following principles: 

- need for an economic-institutional analysis: in a context like the one of Syria, characterized 
by heavy interventions/regulations by the public bodies, it is required not only the use of 
economic categories, but also an analysis of the economic content of the institutional set-up 
which largely affects both the behavior of economic agents and the outcomes of their courses of 
action;  

- adoption of the farmer viewpoint: in the perspective of a progressive liberalization of the 
Syrian economy, a new and more important role will be played by farmers as crucial economic 
agents who react to the environment incentives in pursuing their own objectives: those are the 
key actors who can determine the success/failure of the future agricultural strategy; 

- taking into account the structure of incentives faced by the farmers, both in terms of impacts 
on the relative profitability and risks of farming activities: the research will focus on the analysis 
of how such a structure affected farmer’s behavior in the past, in order to get enough 
information on how to modify the current situation aiming at reducing its weaknesses and 
increasing its strengths. 

The research has been therefore structured in two main parts: the first part, based on literature 
review and on the analysis of existing data, concerns the whole country, whilst the second part is 
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based on a field research in the surroundings of Damascus, namely in the Eastern Al Ghouta 
area (Rural Damascus Governorate), using a semi-structured questionnaire to interview the 
farmers. Time and budgetary constraints have indeed led to restrict the empirical part of the 
research in a relatively small area, instead of carrying out a nation-wide survey. However, the 
choice of Eastern Al Ghouta area, that is very relevant in terms of agricultural production and 
highly representative of some important environmental problems in the national context (e.g., 
water depletion, urbanization, etc.), will ensure its significance from a policy research point of 
view. 

4.2. The Survey Design 

The selection of the research area has been made on the basis of prior available information:   
several data sources were contacted to help in the choice of the villages where to carry out the 
survey, such as the Ministry of Agricultural and Agrarian Reform, the Central Bureau of 
Statistics (CBS), the Center of Remote Sensing and the Arab Center for Semi-Arid and Dry Areas 
(ACSAD). Moreover, field visits have been carried out in the Maslaha of Eastern Al Ghouta and 
the related extension units to collect suitable information for sampling design. 

More detailed and updated information was the one provided by the four Extension Units in the 
Mantika (Jaramana, Zebdeen, Irbeen, and Kafr Butna), that supervise all the villages in the area 
(Table 4.1). The information from the CBS refer indeed to 1994, whilst the information from the 
Extension Unit refer to year 2000. 

Table 4.1 Villages in the research area 
Village Nahia Extension Unit 

Jaramana Jaramana Jaramana 
Shabaa Al Mleha Jaramana 
Hatita Torkman Al Mleha Jaramana 
Zebdeen Al Mleha Zebdeen 
AL  Mleha Al Mleha Zebdeen 
Der  Al Asafeer Al Mleha Zebdeen 
AL Balat Al Mleha Zebdeen 
Alrekbeah Al Mleha Zebdeen 
Hatita  Jarash Al Mleha Zebdeen 
Hosh   Al Doir Al Mleha Zebdeen 
Irbeen Irbeen Irbeen 
Zamalka Irbeen Irbeen 
Bet Sawa Kafr Butna Irbeen 
Ain Tarma Kafr Butna Irbeen 
Hamoria Kafr Butna Irbeen 
Kafr Butna Kafr Butna Kafr Butna 
Sakba Kafr Butna Kafr Butna 
Aftaris Kafr Butna Kafr Butna 
Hazzeh Kafr Butna Kafr Butna 

Jisreen Kafr Butna Kafr Butna 

We chose to run our survey in four Nahias of Eastern Al Ghouta because this area is highly 
representative of average agricultural and environmental conditions (i.e., where we can find the 
main environmental issues we are interested in: water and land issues) in Syria. For example, 
the prevailing farming system in Eastern Al Ghouta represents the most common production in 
Syria. In this irrigated area, fruit trees farming aimed at stone fruit production (mainly nuts and 
apricot) for both domestic and foreign markets, while winter and summer crops aimed at 
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producing fresh vegetables for Damascus market. Moreover, the agricultural techniques adopted 
in the area represent the usual mix of tradition and modernization we can find in other Syrian 
contexts. Last but not least, irrigation (both from underground and surface water) and its 
problem are well represented in the area. 

At the same time, Eastern Al Ghouta closeness to the Project Center helped us in the fulfillment 
of time and resource constraints. The universe of reference that is the number of agricultural 
holdings in each one of the twenty villages in the research area, according to size class is 
reported in Tables 4.2. 

Table 4.2 Size class distribution of holdings in research villages 
Jaramana 

Nahia 
Irbeen Nahia Al Mleha Nahia 
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<1 248 36
0 

225 665 89 192 47 144 56 40 56 128 69 821 

1-2 32 - - - 61 77 46 79 46 31 34 6 27 407 
2-3 3 - - - 19 29 27 36 26 38 14 6 17 212 
3-4 2 - - - 2 5 25 13 22 9 5 9 32 122 
4-5 - - - - 3 2 10 10 27 12 - 10 - 74 
>5 - - - - 4 - 24 32 29 28 3 9 - 129 

Total 285 36
0 

225 665 178 305 179 314 206 158 112 168 145 1,765 

 

Kafr Butna Nahia 
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<1 125 135 305 193 51 120 45 88 1,062 2,716 
1-2 55 60 121 14 17 47 4 76 394 833 
2-3 23 13 25 6 2 9 6 26 110 325 
3-4 9 4 8 2 1 11 5 8 48 172 
4-5 0 0 1 1 1 5 8 5 21 95 
>5 0 0 0 0 0 0 0 6 6 135 

Total 212 212 460 216 72 192 68 209 1,641 4,276 

About 2.10% of the 4,276 holdings, i.e. 90 agricultural holdings, was chosen randomly to be 
surveyed (Table 4.3), allocating the sample proportionally to each size class stratum. 
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 Table 4.3 Sampling units per village per size class 
Jaramana 

Nahia 
Irbeen 
Nahia Al Mleha  Nahia 

Size 
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<1 5 8 5 13 2 4 1 3 1 1 1 3 1 17 
1-2 1 - - - 1 2 1 2 1 1 1 - 1 10 
2-3 - - - - 1 1 1 1 1 1 - - - 6 
3-4 - - - - - - 1 1 - - - - 1 3 
4-5 - - - - - - - - - - - 1 - 1 
>5 - - - - - - - - - 1 - - - 1 

Total 6  5 13 4 7 4 7 3 4 2 4 3 38 
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<1 3 3 6 4 1 3 1 2 23 58 
1-2 1 1 3 1 1 1 - 2 10 21 
2-3 - - 1 - - - - - 1 7 
3-4 - - - - - - - - - 2 
4-5 - - - - - - - - - 1 
>5 - - - - - - - - - 1 
Total 4 4 10 5 2 4 1 4 34 90 

Table 4.4 shows that the differences between sampling and real distribution are negligible. 

Table 4.4 Comparison between sampling units and universe distributions (%) 
Jaramana Irbeen Al  Mleha Kafr  Butna Total Size 

class sample E. s. sample E. s. sample E. s. sample E. s. sample E. s. 
<1 83.33 87.02 100.00 100.00 45.95 42.59 67.65 63.25 64.44 63.58 
1-2 16.67 11.23 - - 27.03 23.04 29.41 22.69 23.33 17.91 
2-3 - 1.05 - - 16.22 12.62 2.94 8.04 7.78 7.84 
3-4 - 0.70 - - 5.41 6.46 - 3.81 2.22 3.92 
4-5 - - - - 2.70 5.48 - 1.69 1.11 2.73 
>5 - - - - 2.70 9.81 - 0.51 1.11 4.01 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
% on GT 6.67 8.40 14.44 17.38 41.11 39.07 37.78 35.09 100.00 100.00 

4.3. The Adopted Questionnaires 

Throughout the discussions undertaken between the consultant and the research team, the field 
visits to the agricultural extension units and concerned municipalities gave a perception of the 
problems of Eastern Al Ghouta. And upon it some questions were raised clarifying problems and 
introducing the necessary suggestions for solving these problems.  
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This phase represented the basis for the preparation of a semi-structured questionnaire (Annex 
1) aiming at gathering first hand information from farmers4 for the analysis of the agricultural-
environmental relationships and issues in Eastern Al Ghouta.  

The team ran a pilot test on some farmers in the area from 2/1/2001 to 4/1/2001 and the 
questionnaire was revised by adding some questions or eliminating others that proved to be less 
important in the research area context. 

The final version of the questionnaire included several sections, summarized below: 

- general information about the interview: interview date, village, farmer’s name; 

- specific information about the farmer and his family: family size, family members 
working on the farm, farmer’s cultural attainment; 

- general information about the farm: number of plots, cultivated crops, agricultural 
rotation, adopted agricultural techniques, agricultural policy and weather changes during the 
last 10-20 years; 

- information about irrigation and water use issues: sources, water use efficiency, wells 
irrigation issues, rivers irrigation issues, water flow, problems of irrigation and irrigation costs; 

- urbanization issues: population dynamics at village level, land market, urbanization and 
land use policies; 

- land degradation phenomena assessment. 

The field survey was carried out between 13/1/2001 and 29/3/2001 and 86 questionnaires filled 
in according to sampling design. 

4.4. Data Analysis Methods 

The adopted questionnaire includes different type of questions that require different types of 
answers, as: 

- questions which require integer answers, e.g. family size, area of cultivated land 
according to each crop, irrigation water requirements, number of wells, etc.; 

- questions which require percentage answers, e.g. dependence on each available 
irrigation source, farmers complying with operational rules and well digging rules, etc.; 

- questions which require dichotic answer (i.e., yes/no), e.g. changing the type of 
agriculture  practice (irrigated/rain fed), compliance with the procedural rules for digging wells, 
etc.; 

- questions which require to tick a check list of answers, e.g. irrigation water adequacy, 
source of money for wells digging, etc.; 

- open questions which require descriptive or explanatory answers, e.g. explanations for 
the observed changes in the depth/quality of the water table, etc.;  

- questions which require filling tables, e.g. number of plots according to tenure and 
irrigation source, type of crops according to each plot, area and yield, etc. 

After running about 50% of interviews, a possible encoding scheme for non-numerical answers 
(i.e. the last three typologies listed above: categorical or descriptive answers) was prepared so 
that all information could have entered a MS Excel © database. 

                                                 
4 Another has been prepared for interviewing agricultural officers in the area. However, because of time and 
resource constraints this second survey was not actually carried out. 
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After checking and cleaning the data, simple data analysis explorations were performed in order 
to get useful information about agricultural-environmental issues in Eastern Al Ghouta. For 
numerical variables summary statistics were computed: simple and weighted averages, 
percentages, max, min, range, and standard deviation. For categorical variables frequency tables 
were built. 
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Chapter 5 -The Research Area: Eastern 
Al-Ghouta District 

5.1. Institutional Characteristics 

The research area – Eastern Al Ghouta district – is one of the more intensive agricultural 
cultivation areas in Syria. It is located southeast of Damascus city and extends for about 93 km2. 

From the administrative point of view the whole area belongs to the Rural Damascus 
Governorate. This Governorate is organized in 9 Mantika. One of them is the Central 
Governorate Mantika that is made up by 7 Nahias: four of these Nahias can be grouped in what 
is known as the Eastern Al Ghouta district, which involves 20 villages (Table 5.1 and Annex 2). 

Table 5.1 Administrative and Agricultural Organization of Eastern Al Ghouta 

Nahia/Villages 
Area 

(hectares) 
Population 
(inhabit.) 

Pop. density 
(inhabit./ha) 

Extension 
Unit 

Jaramana Nahia 595 68,329 114.83  
Jaramana 595 68,329 114.83 Jaramana 
Al Mleha Nahia 4,919 40,452 8.22  
Al Mleha 743 12,863 17.31 Zebdeen 
Al Ballat 743 3,558 4.78 Zebdeen 
Zebdeen 650 5,528 8.50 Zebdeen 
Hatita Jarash 325 1,500 4.62 Zebdeen 
Der Al Asafeer 661 4,608 6.97 Zebdeen 
Hosh Al Doir 357 4,600 12.89 Zebdeen 
Alrekabeah 170 899 5.29 Zebdeen 
Shabaa 280 8,929 31.88 Jaramana 
Hatita Torkman 990 4,067 4.11 Jaramana 
Kafr  Butna Nahia 2,914 77,219 26.49  
Kafr  Butna 393 11,904 30.30 Kafr Butna 
Sakba 238 17,838 74.94 Kafr Butna 
Hazzeh 193 6,481 33.58 Kafr Butna 
Jisreen 724 6,894 9.52 Kafr Butna 
Aftaris 270 761 2.82 Kafr Butna 
Ain Tarma 392 18,536 47.28 Irbeen 
Hamoria 420 10,527 25.06 Irbeen 
Bet  Sawa 284 4,278 15.06 Irbeen 
Irbeen Nahia 838 61,354 73.21  
Irbeen 636 34,895 54.86 Irbeen 
Zamalka 202 26,459 130.98 Irbeen 
Eastern  Al Ghouta 9,266 247,354 26.70  

Source: CBS, 1995 and prospects to 2005. 
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Areas of the Nahias are very different, ranging from 595 ha of Jaramana (6.42% of total area) to 
4,919 ha of Al Mleha (53.09% of total area). The spatial distribution of population follows a 
different pattern, showing a higher density in the closer villages and/or better connected to 
Damascus, such as Jaramana. 

The administrative organization partially overlaps with the agricultural organization of Eastern 
Al Ghouta. The latter is organized in the Maslaha of Eastern Al Ghouta, which is related to the 
Agricultural Directorate of Rural Damascus and is responsible for the implementation of the 
agricultural plan in the area through four Extension Units (Table 5.1). The Extension Units, 
which have branches in each village, only partially correspond to Nahias, showing more or less 
overlapping with the administrative organization of Eastern Al Ghouta. 

A third level of institutional organization in Eastern Al Ghouta is represented by the irrigation 
administration. The whole area is managed by the Barada and Al Aa’waj Directorate (BAD) 
which belongs to the Ministry of Irrigation. However this is not the only office in charge of water 
management tasks. There is indeed the Irrigation Maslaha in Rural Damascus Directorate 
(RDD, a branch of the MAAR) that shares such duties. The difference in functions between the 
BAD and RDD is that the former has a responsibility of river management, sewage water 
distribution, and wells operations, while the latter has the responsibility of water requirement 
calculation for each crop, etc. 

5.2. Environmental Characteristics 

The Eastern Al Ghouta area is characterized by the absence of hills and mountains: it is indeed a 
fertile plain slightly sloping from North-West to South-East at an altitude that ranges between 
705 m and 630 m above the sea level.  

Its climate is temperate: the annual rainfall ranges between 190 to 212 mm/year. The annual 
average of high temperature is around 26.5° C, while the annual average low temperature is 7° 
C. Therefore, the area belongs to agricultural zones 4 and 5 (see section 3.2 for an explanation of 
the climatologically characteristics of these zones). More precisely, only four villages belong to 
agricultural zones 4 (Irbeen, Zamalka, Ain Tarma and Hazzeh, that is 15.36% of total area), the 
most suitable for vegetable and fruit productions (beans, grazing barley, grazing alfalfa, squash, 
cucumbers, olives, grapes, apricots, poplar, peaches, plums, cauliflower, lettuce and nuts). Other 
villages belong to agricultural zones 5 (84.64% of total area).  

The soils in Eastern Al Ghouta are mainly arid, usually deep clay, characterized by a moderate 
acidity to slight alkalinity, high content of calcium carbonate and low content of organic 
material, nitrogen, and phosphate nutrients. Generally, the soils in the whole area are 
characterized by good drainage. 

Damascus inhabitants consider eastern Al Ghouta the nearest area for outdoor recreation and 
second housing.  Because of this, a large part of the area has been turned into buildings and 
facilities. Moreover, the establishment of plants, especially leather tanning plants, has caused 
damage to the environment (see chapter 6). Those damages have also been increased by several 
droughts that took place in the last decade. 

5.3. Social Characteristics 

In the second half of the twentieth century Damascus and its countryside witnessed huge 
population changes: the job opportunities offered by the capital job market, the price 
differential for housing within and outside the city boundaries, and high population growth 
rates, led to a massive increase of Damascus population and to the spreading out of urbanization 
well beyond the city boundaries. 
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There are no secondary information on Eastern Al Ghouta population dynamics,  but some 
insights can be obtained looking at the population census undertaken in 1970, 1981, 1994 by the 
Central Bureau of Statistics (CBS, 1970, 1981, 1994) and comparing these data with Damascus 
city and its countryside (which Eastern Al Ghouta belongs to). 

Table 5.2 Population of Damascus and Rural Damascus (1970, 1981, 1994) 
1970 1981 1994  

No. % No. % No. % 
1970-1994 

% 
Damascus city 836,668 75.80 1,177,024 56.20 1,394,322 45.85 60 
Rural Damascus 267,071 24.20 917,364 43.80 1,646,744 54.15 16 
Total 1,103,739 100.00 2,094,388 100.00 3,041,066 100.00 36 

Source: CBS, 1970, 1981, 1994 

Population dynamics during the last twenty-five years shows a dramatic change in the overall 
population (36% increases) as well as in the balance between rural and urban population. 
Indeed, both rural and urban population increased, but at a different base: the former increased, 
while the latter only decreased: from 76% in 1970 to 46% in 1994. As a consequence, share of 
rural population on the total population almost doubled from 24% to 54%. 

This dynamics depends heavily on the different magnitude of population growth rates of 
Damascus City and its countryside (Table 5.3). It is evident that population growth rates in rural 
Damascus are always higher than in Damascus city by many percentage points as well as in 
Syria. Moreover, the growth rate differences have increased in time: from 0.99% to 2.78% in the 
case of Damascus city and from 0.27% to 1.67% in the case of Syria comparisons. 

Table 5.3 Population Growth Rates of Damascus, Rural Damascus, and Syria  
 1970-1981 1981-1994 

Damascus city 2.63% 2.00% 
Rural Damascus 3.62% 4.78% 
Syria 3.35% 3.11% 
Rural Damascus - Damascus city 0.99% 2.78% 
Rural Damascus - Syria 0.27% 1.67% 
Source: CBS, 1995 

Eastern Al Ghouta is part of Rural Damascus and, as such, it shares the main population 
features of Rural Damascus. Currently, 247,354 inhabitants live in Eastern Al Ghouta (Table 
5.1): the population has increased on average by 100.39% between 1981 and 1994. The most 
important villages are: Jaramana, Ain Tarma, Irbeen and Zamalka, whose population has been 
increasing dramatically in the last decades mainly because of the settlement of new comers from 
Damascus, thanks to the closeness of the area to the capital and of the cheaper cost of buildings 
in comparison with Damascus.  

However, this population increase has been not evenly spread onto the area. A general pattern 
can be recognized: higher rates of population change took place in areas closer and/or better 
connected to Damascus city. The area is characterized by a tremendous population pressure on 
land: on average it is 27 inhabitants per hectare, with highest density in Zamalka (130.98 
inhabitants/ha) and Jaramana (114.83 inhabitants/ha). 

New settlers are mainly young families, as it is proven by the age structure in Eastern Al Ghouta 
where people of age 15 or below represents 40.55% of total population. The two phenomena, i.e. 
immigration and age structure biased towards younger age classes, lead to a population growth 
rate of 3.7% per annum, which is higher than the average Syrian growth rate of population 
(3.3%). 

Due to increasing settlement of urban population in the villages of Eastern Al Ghouta, social life 
diversified quite a lot where former-urban population represents a large share of village 
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population, whilst the life styles remained largely unaffected, i.e. they are still rural ones, in the 
villages where this urban people immigration did not take place. 

5.4. Agriculture in the Al-Ghouta District 

Despite recent social changes, Eastern Al Ghouta basically remains an agricultural area. 
Agricultural holdings in the area total 4,276 units (Table 4.2). Most of these holdings are very 
small: 63.5% of holdings and 25.7% of land belongs to holdings whose size is less than 1 ha, 
while only 3.16% of holdings is larger than 5 ha. 

This is the result of two different phenomena: the implementation of the agricultural reform 
that distributed land to farmers in the small holdings (1 ha or less), and holding division as a 
consequence of inheritance and/or allocation of some plots for urbanization.  

The most widespread tenure system in the area is the private ownership (98% of all holdings), 
while fixed rent represents the remaining 2%. Communal ownership is negligible. 

Eastern Al Ghouta is famous for fruit production, especially stone fruits: it is indeed the main 
supplier of apricots, and one of the main production area for peaches, plums, red plums, pears 
and nuts. Field crops are planted among trees to be used for livestock feeding, especially cows. 
Strategic crops (wheat and barely) are less common, due to the difficulties in securing irrigation 
water for these crops caused by the droughts and over-exploitation of wells, that caused in turn a 
dramatic lowering of the Eastern Al Ghouta water table5 (see section 6.1).  

                                                 
5 In fact, due to low rainfall (less than 212 mm/year), in Eastern Al Ghouta farmers crucially depend on irrigation, 
mostly from wells. In the past, tributaries of Barada River used to be the main source of irrigation for most lands in 
Eastern Al Ghouta and were the main source of aquifer replenishment. But the droughts of last years and the 
diversion of river watercourse have caused the lowering of wells depth and eventually the drying up of many wells. 
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Chapter 6 -An Assessment of the State of 
Agricultural Environmental 
Issues in the Eastern Al 
Ghouta District 

6.1. Water Availability and Uses 

There are no estimates on the availability of surface water in the Eastern Al Ghouta district, 
except the one of the water flow of Barada River when it leaves Damascus: the average water 
flow is 2.6m3/sec. 

More detailed information is available on underground water. In fact, the General Directorate 
for drinkable water and sewage in Damascus Countryside at the Water Resources Department of 
the Ministry of Irrigation runs routinely tests on wells in order to estimate the availability of 
underground water. 

Table 6.1 shows the depth of water table in four villages in the research area (Al Mleha, Zebdeen, 
Jaramana, and Irbeen) in 1999. In all tested wells the depth of water table is substantial, ranging 
from 50 m in Zebdeen up to 100.5 m in Irbeen. The static levels vary accordingly between 19 m 
and 36.7 m, respectively. The highest flow can be found in Jaramana (45.6 m3/h), the lowest in 
Irbeen (11.6 m3/h). 

Table 6.1 Availability of underground water (August 1999) 
Average level (m) 

Village 
Number of

wells 
Average 

depth (m) static dynamic 

Average 
flow 

(m3/h) 
Al  Mleha 12 69.2 22.5 30.2 35.8 
Zebdeen 1 50.0 19.0 23.0 25.0 
Jaramana  18 73.9 24.2 29.2 45.6 
Irbeen 26 100.5 36.7 76.7 11.6 
Average 14.3 73.4 25.6 39.8 29.5 

An estimate of the extent of ground water depletion is provided by ACSAD/BGR/MAAR (2000) 
data on well depth in four Eastern Al Ghouta villages (Zamalka, Jaramana, Jisreen and 
Zebdeen) in the 1990s. Table 6.2 shows that there is a generalized upward (i.e., depth 
increasing) trend in all villages, with an acceleration of the phenomenon in last years. The 
overall change of well depth is on average 36.1% between 1993 and 1999.  



Working Paper No.6 

 28

Table 6.2 Wells depth change (1993-1999) 
Years Well depth

(m) 1993 1994 1995 1996 1997 1998 1999 
% change 

Zamalka 15.0 16.3 18.2 20.8 21.6 20.6 26.6 56.3 
Jaramana 9.3 10.1 10.7 12.0 13.6 14.6 19.9 46.9 
Jisreen 1.5 2.0 2.3 3.2 3.3 3.6 11.8 12.6 
Zebdeen 2.4 3.3 2.9 4.1 3.1 4.4 8.6 28.5 
Average 7.1 7.9 8.5 10.0 10.4 10.8 16.7 36.1 

In terms of spatial distribution of well depth, the same pattern can be recognized from the data 
reported in Table 6.1 and 6.2: the more eastward we move from Damascus, the lower the water 
table level. 

6.2. Water Quality 

There are several recent studies that report on the current situation of water quality in the Al 
Ghouta district (Hamad et al., 2000; Al Gazaeri, 1998; MOE/ACSAD, 1995 and 1997). All of 
them agree that both surface and underground waters are polluted and this represents a 
fundamental hazard for agricultural environment and health. More specifically the situation can 
be assessed on the basis of different types of pollutants (chemical, heavy metals, 
microbiological, and pesticides) as well as pollution recipients (water surface as well as 
underground, soil, and agricultural products). 

Surface water, i.e. the Barada river and irrigation channels that depart from it, seem to suffer 
mainly from organic matter pollution, as proven by the levels of concentration of +

4NH  and by 
the level of both BOD and, to a lesser extent, COD (Table 6.3). On the other side, the 
concentrations of heavy metals - mainly Cd, Cr, and Hg from factories located in the area – are 
within the acceptance level. Microbiological and biological pollutants, though significantly 
present, are relatively less important as sources of surface water pollution6. Pesticides do not 
seem to be a great problem in the area. 

                                                 
6 We were not able to find the threshold of acceptability for these pollutants when water is used for irrigation. We 
only know that the threshold level is (0) for drinkable water. 
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Table 6.3 Water Quality Indicators 
Surface Water Underground Water Indicators 

Acc. level Zebdeen Kharabou Acc. level Zebdeen Kharabou 
Chemical (mg/l) 

−
3NO  10-13 0.1625 - 10-13 10.74 5.04 
−−

4SO  250 61.87 - 250 59.57 61.97 

−−−
4PO  40 17.88 - 40 0.098 0.11 
+
4NH  1.2 32.88 - 1.2 0.74 0.43 

BOD 4-6 280 - 4-6 49.28 45.71 
COD 10 46.57  10 1.71 0.8 
Heavy Metal (mg/l) 
Cd 0.01 0.00073 - 0.01 0.000047 0.000035 
Pb 5 0.002 - 5 0.00158 0.00146 
Cr 0.1 0.014 - 0.1 0.0003 0.00036 
Hg 0.001 0.001 - 0.001 0.00081 0.00073 
Microbiological (cell/ml) 
Viable Count  3517.75 -  271 192 
Total Coli forms  379.63 -  577.71 10.4 
Salmonella – Shigella  80.375 -  0 0 
Fecal Streptococcus  15.125 -  0 0 
Biological (n/l) 
Entamoeba coli  - -  - - 
Entamoeba histolytica  5300 -  - - 
Giardia lambila  - -  - - 
Ascaris lumbricoides  600 -  - - 
Strongyloidies stercoralis  30 -  - - 

The same pattern is shown by pollution in underground water, as proven by data form wells in 
the same area (Table 6.3). However, as expected underground water do not show chemical 
pollutants concentrations as much severe as surface water; conversely other chemical 
pollutants, like −

3NO , are much more concentrated since they are usually transferred through 

leakage to aquifers. Heavy metals though less concentrated than in surface waters, are still an 
important source of pollution in underground water. As a consequence soil pollution in the area 
represents a severe issue (see section 6.3). 

The pollution existing in water as well as in soils is reflected also in pollutant concentration in 
irrigated crops (MOE/ACSAD, 1995 and 1997). However, the concentration level of all 
pollutants in vegetables is below the poisoning thresholds, though higher than in natural 
conditions. 

6.3. Soil Pollution 

The soil pollution in Eastern Al Ghouta has been recently examined by a comprehensive study 
carried out by the ACSAD, the MAAR and the German Agency for Development Cooperation 
(ACSAD/MAAR/BGR, 2000). The overall assessment about heavy metals pollution (see maps 
reported in the Annex) reports that all areas in Eastern Al Ghouta are in the medium range of 
pollution level7, except 2,450 donum in Al Mleha village that fall in the lower range. Moreover, 

                                                 
7 The analysis has been carried out taken into account two thresholds: 100 mg/kg and 500 mg/kg that represent the 
limits of three different ranges:  when values of heavy metals content are less than 100 mg/kg, all crops can be 
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we can observe that generally there is a higher concentration of heavy metals in the upper soil 
horizons compared with the lower ones, due to the difficulties for these metals to be mobilized. 

The Pb content in the Ap horizon (Annex 3) is 50-75 mg/kg near the city of Damascus,  and 
decreases gradually moving further away from the city center, reaching 5-10 mg/kg for example 
in Der Al Asafeer (12 Km south-east of Damascus) and 10-15 mg/kg in Sakba (6.7 Km north-
west of Damascus). The content of Pb in the second horizon of the soil (Annex 3) follows the 
same spatial pattern, but with lower concentration: it is everywhere in the low range. 

Cr content in the Ap. horizon (Annex 3) falls within the medium range (50-200 mg/kg) in the 
areas closer to the city center, such as in Jisreen (70-80 mg/kg, 7.2 Km south of Damascus), and 
Zebdeen (80-90 mg/kg, 9 Km south of Damascus). Conversely, the Cr content in the soils of 
eastern areas remains around or below the minimum threshold (50 mg/kg), as it is the case in 
Der Al Asafeer (50-60 mg/kg, 12 Km south-east of  Damascus).  

Also in the case of Cr, its content in the second horizon is lower than in the upper horizon and it 
shows the same spatial pattern, i.e. concentration levels decrease as the distance form Damascus 
increases (Annex 3). For example, in Jisreen, Zebdeen, Sakba, Irbeen (5.3 Km north-west of 
Damascus) and in Kafr Butna and Jaramana (5 Km south-west of Damascus) it ranges between 
50-60 mg/kg and 70-80 mg/kg. On other hand, the content of Cr in the eastern villages remains 
below the minimum level, as it is the case in Al Mleha and Der Al Asafeer where it ranges 
between 40 mg/kg and 50 mg/kg. 

Another way to assess soil pollution is to consider soil vulnerability. Annex 3 reports estimates 
of the relative soil vulnerability to contamination by heavy metals based on classes of clay 
content, pH values and organic matter. This map shows that most areas fall within the medium 
range of vulnerability, such as Bet Sawa and Hamoria, or low range of vulnerability, such as Der 
Al Asafeer and Al Mleha. The existence of high level of vulnerability can be found only close to 
the city of Damascus and decreases gradually moving away from that center.  

6.4. Urbanization 

The same study that analyzes soil pollution (ACSAD/MAAR/BGR, 2000) reports useful 
information on land use and urbanization change in a pilot area that largely overlaps with 
Eastern Al Ghouta8. Using maps of such study, we have used GIS to compute the area of each 
land use stratum and the change in urbanization. 

Land use in Eastern Al Ghouta (Table 6.4) clearly shows that the area is under strong pressure 
by competing land uses: from one side, very intensive agricultural uses (i.e., dense tree 
plantations with other agricultural land use types), that account for almost 75% of all land uses, 
and form the other human settlement uses (i.e., urban uses and other settlements) that account 
for the remaining 25%. In terms of competing land uses, the more conflicting situations seem to 
be the ones of Irbeen and Jaramana, where slightly more than 60% and 55% of the Nahia area is 
either settlements or urban uses, respectively. 

                                                                                                                                                             
grown; for values between 100 and 500 mg/kg, only some crops can be grown; heavy metal concentrations higher 
than 500 mg/kg are poisonous to all crops.  
8 In fact, 18 villages out of 20 are considered in the ACSAD/MAAR/BGR (2000) study: 80.43 km2 out of 92.66 
km2, i.e. almost 87% of our research area size. 
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Table 6.4 Land Use in Eastern Al Ghouta, 1994 
Land Use Area (donum ) % on total 

Irbeen 
Total 7,360 100.00% 
Dense Tree Plantations with Undergrowth   
Dense Tree Plantations and Vegetable Fields 1,808 24.57% 
Dense Tree Plantations, Vegetable Fields and Cereals   
Border Trees and Open Fields 1,079 14.67% 
Predominantly Settlements 2,743 37.26% 
Urban 1,730 23.50% 

Kafr Butna 
Total 30,982 100.00% 
Dense Tree Plantations with Undergrowth 9,224 29.77% 
Dense Tree Plantations and Vegetable Fields 10,410 33.60% 
Dense Tree Plantations, Vegetable Fields and Cereals 1,248 4.03% 
Border Trees and Open Fields   
Predominantly Settlements 8,090 26.11% 
Urban 2,011 6.49% 

Jaramana 
Total 8,852 100.00% 
Dense Tree Plantations with Undergrowth 3,836 43.33% 
Dense Tree Plantations and Vegetable Fields 205 2.32% 
Dense Tree Plantations, Vegetable Fields and Cereals   
Border Trees and Open Fields   
Predominantly Settlements 4,116 46.50% 
Urban 695 7.85% 

Al Mleha 
Total 33,238 100.00% 
Dense Tree Plantations with Undergrowth 30,119 90.62% 
Dense Tree Plantations and Vegetable Fields 250 0.75% 
Dense Tree Plantations, Vegetable Fields and Cereals 1,496 4.50% 
Border Trees and Open Fields   
Predominantly Settlements 985 2.96% 
Urban 389 1.17% 

Eastern Al Ghouta 
Total 80,432 100.00% 
Dense Tree Plantations with Undergrowth 43,179 53.68% 
Dense Tree Plantations and Vegetable Fields 12,673 15.76% 
Dense Tree Plantations, Vegetable Fields and Cereals 2,744 3.41% 
Border Trees and Open Fields 1,079 1.34% 
Predominantly Settlements 15,934 19.81% 
Urban 4,824 6.00% 

The fast increase in urbanization in Eastern Al Ghouta can be assessed comparing the size of 
urban areas in 1979 and 1994 (Table 6.5): urbanization is a concerning phenomenon that caused 
the loss of 2,786 donum of agricultural land. This means that in fifteen years the urban areas 
have more than doubled in the area (+136.76%). 

The spatial pattern is the same we have analyzed in previous sections: the most fast-urbanizing 
Nahias and villages are the ones closer and/or better connected to Damascus city. In absolute 
terms, the villages that show the highest change to urban uses are Irbeen and Jaramana, with 
684 and 474 donum, respectively. In relative terms, Ain Tarma (+254.53%), Sakba (+247.13%) 
and Jaramana (+215.26%) show the largest changes. As usual, the smallest changes took place 
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in eastern villages, such as Aftaris (+19.76%), Hatita Jarash (+22.33%), Zebdeen (+23.80%) and 
Der Al Asafeer (+25.00%). 

Table 6.5 Urbanization Change, 1994-1979 
Urban Area (donum) 

Nahia/Village 
1979 1994 Difference 

Difference 
1994-1979 

Irbeen Nahia 753.04 1,729.66 976.62 129.69% 
Irbeen 527.83 1,211.68 683.85 129.56% 
Zamalka 225.21 517.98 292.77 130.00% 
Kafr  Butna Nahia 871.30 2,010.51 1,139.20 130.75% 
Ain Tarma 60.23 213.54 153.31 254.53% 
Aftaris 32.21 38.58 6.36 19.76% 
Hamoria 204.21 472.98 268.77 131.62% 
Sakba 147.67 512.61 364.94 247.13% 
Kafr  butna  188.39 466.94 278.55 147.85% 
Hazzeh 86.82 111.70 24.88 28.65% 
Jisreen 90.81 113.51 22.70 25.00% 
Bet  Sawa 60.96 80.66 19.70 32.31% 
Al Mleha Nahia 192.76 388.95 196.20 101.78% 
Zebdeen 36.87 45.65 8.78 23.80% 
Hatita  Jarash 33.23 40.65 7.42 22.33% 
Der  Al Asafeer 31.96 39.65 7.69 24.05% 
Al Mleha 90.69 263.00 172.31 190.00% 
Jaramana Nahia 220.35 694.70 474.34 215.26% 
Jaramana 220.35 694.70 474.34 215.26% 
Eastern Al Ghouta 2,037.45 4,823.81 2,786.36 136.76% 
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Chapter 7 -Main Results of the Eastern 
Al-Ghouta District Case Study 

7.1. Socio-Economic Characteristics of the Sample  

The field survey ran from 31/1/2001 to 29/3/2001 following the sampling design (see section 
4.2).We interviewed 86 farmers, distributed according to the village holding density and size 
distribution. The real sampling design was slightly different compared with the theoretical one 
because of the unavailability of some farmers to be interviewed: however, comparison between 
Table 4.3 and Table 7.1 shows that differences were negligible. Indeed, the distribution among 
Nahias followed the original sampling design, with more than three quarter of interviews 
concentrated in the two largest (and with more holdings) Nahias, i.e. Al Mleha and Kafr Butna 
(Table 7.1). 

Table 7.1 Allocation of interviews among Nahias 
Nahia No. of interviews % on total 

1. Jaramana 7 8.14 
2. Al Mleha 32 37.21 
3. Irbeen 12 13.95 
4. Kafr Butna 35 40.70 
Total 86 100.00 

The average size of interviewed family is 8.8 (Table 7.2), ranging between a maximum of 20 and 
a minimum size of 3, and showing a mode of 10 members. Males and females are quite 
balanced: the ratio between the average number of males and the average number of females per 
family is 1.2. On average, 2.9 members per family work on the farm that is 33.7% of people living 
on the farm: this is quite interesting because it proves that off-farm jobs are quite common in 
the area. Moreover, it is interesting that women are more involved in farming activities than 
males: while 59.89% of females living on the farm also work on it, this ratio decreases to 47.98% 
for male members, who are in turn employed at a greater extent off-farm.  

Table 7.2 Household information 
Family members (maximum 

minimum) 
total number 

(maximum 
minimum) Males 

(maximum 
minimum) 

Females 
Living on the farms 3-20 2-11 1-12 
Working on the farm 1-12 1-8 1-9 
% people working/living on the 
farm 

12/20 8/11 9/12 

As expected the educational attainment records of respondents are not outstanding. Slightly less 
than one third of total interviewed farmers are illiterate (Table 7.3) and almost one half of them 
had only an elementary school degree. At the same time, quite surprisingly, 8.13% of total 
respondents have got a University degree.  
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Table 7.3 Educational attainment of respondents 
Educational attainment No. of respondents Share 

Illiterate 26 26/86 
Elementary School 40 40/86 
Junior High School 7 7/86 
Secondary School 6 6/86 
University 7 7/86 
Total 86 86/86 

7.2. Agriculture in the Eastern Al Ghouta District 

Our survey covered a total area of 1,122,75 donums, that is 1.21% of the whole Eastern Al Ghouta 
area (92,660 donums). Most holdings were private holdings (1094.75 donums that is 97.51% of 
total surveyed area scattered into 120 plots), whereas rent interested only 28.00 donums, that is 
2.49 % of the total sample area. Sharecropping was not represented in the sample, but 
throughout the survey, people stressed that some farmers in Eastern Al Ghouta adopt 
sharecropping. 

Most farmers operate in small farms (the average farm size is 13.06 donums, scattered into 1.43 
plots, see table 7.4 and 7.5); the largest holding in the sample is 78.00 donums, scattered into 4 
plots, while the smallest one is only 1.00 donum. This is the consequence of three processes: 

i) most farmers get their own farm as a consequence of the land reform process, that allocated 
only a very limited area per family member, 

ii) because of inheritance splitting, land has been allocated to many heirs and therefore the 
average land size shrank, 

some holdings have been split because of the use of land for building purpose. Either farmers 
sells their land or build on it their own house. 

Table 7.4 Farms Structural Characteristics   
 Area / don % 
Total 1122.75  
Average 13.06  
Maximum 87.00  
Minimum 1.00  
Range 77.00  
Standard Deviation 12.94  
Private ownership 1094.75 97.51 
Rent 28.00 2.49 
Sharecropping 0.00  
Other 0.00  

Table 7.5 Farm Land Scattering   
 No. of plots % 
Total 123  
Average 1.43  
Maximum 4  
Minimum 1  
Range 3  
Standard Deviation 0.76  
Private ownership 120 97.56 
Rent 3 2.44 
Sharecropping 0  
Other 0  
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All farms in Eastern Al Ghouta are irrigated. Irrigation water is underground water (wells) as 
well as surface (river) water. Well-irrigation prevails in the area (90.06% of total plots are 
irrigated by wells completely, 7.32% of total plots are irrigated by water from wells as well as 
from river. A few farmers depend on neighborhood water (usually well water) for irrigation 
(1.63% of total plots). 

The main strategic crop in Eastern Al Ghouta is wheat, which represents 39.63% of total winter 
crops. Wheat is planted for its good yield and relatively low water requirements. Moreover, 
farmers can use its harvest residues to feed their animals. Indeed,  most farmers in Eastern Al 
Ghouta  breed their own cattle and this justifies the high share of grazing crops-as vetch, grazing 
barley, alfalfa, grazing maize-which total 27.79% of total winter and summer crops area9 (see 
table 7.6). 

Table 7.6 Crop Pattern  
Area / donums Crops 

Total Average 
% Average Yield kg/don 

Wheat 214.50 13.66 39.63 646.67 
Barley 49.00 4.50 9.05 780.00 
Grazing Vetch 10.00 3.33 1.85 2700.00 
Grazing Barley 77.00 4.81 14.23 886.67 
Brood Beans 90.00 3.46 16.63 639.13 
cauliflower 8.00 2.67 1.84 1233.33 
Leaf beet 1.00 1.00 0.18 1000.00 
Lettuce 46.00 3.54 8.50 2041.67 
Other Vegetables 45.75 3.51 8.45 1090.00 
Total winter crops 541.25  42.44  
Maize 2.00 2.00 1.10 500.00 
Grazing Alfalfa 112.00 5.09 61.54 2491.25 
Grazing Maize 2.00 1.00 1.10 3000.00 
Haricot Beans 41.50 8.30 22.80 950.00 
Egg- Plant 6.50  3.57 875.00 
Squash 10.00  5.49 1525.00 
Tomato 6.00 3.00 3.30 3500.00 
Cucumbers 2.00 2.00 1.10 800.00 
Total summer crops 182.00  14.27  
Olives 19.75 3.29 3.58 775.00 
Grapes 10.00 5.00 1.81 750.00 
Apricots 243.25 5.93 44.07 876.69 
Nuts 79.50 3.18 14.40 555.75 
Pears 22.00 4.40 3.99 490.00 
Green Plums 20.50 2.28 3.71 415.63 
Peaches 71.00 4.18 12.86 373.21 
Laquet 4.00 4.00 0.72 500.00 
Plums 27.50 1.96 4.98 540.00 
Apples 2.00 1.00 0.36 350.00 
Total fruit trees 552.00  43.29  
Poplar 52.50 3.83 4.12 1728.57 
Total 1275.25  100.00  

Despite the ban of summer crops in Eastern Al Ghouta, these crops are grown extensively: they 
account for 25.16% of the total crop area and 14.27% of the total cultivated area. 

                                                 
9It was noticed that the total crop area (1,275.25 donums) is higher than the total area of holdings (1,122.75 donums): this difference resulted 
from the existence of some parcels planted for fruit trees having also crops under the trees.  
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Some main strategic crops, such as cotton and sugar beet, were replaced by other crops due to 
their huge water requirements, which have seldom been available in the last decade. The same 
happened for most fruit trees. More precisely, 40.70% of respondents reported that they have 
changed their crop pattern in the last 10-20 years. The main reasons for this change are (table 
7.7): 

i) climate change towards drier season (67.44% of total respondents reported the changes). 

ii) response to market incentives that is switch to more profitable crops (18.60%). 

iii) lack of Barada river as a source of irrigation water because of river diversion (9.30%). 

Table 7.7 Reasons for Changing Farm Irrigation Technology 
 Drought River 

diversion 
Well 

depletion 
High 

revenue 
Lack of 

workers 
Total 

Drought 25 2 0 2 0 29 
River diversion 2 2 0 0 0 4 
Well depletion 0 0 0 0 0 0 
High revenue 2 0 0 6 0 8 
Lack of 
workers 

0 0 0 0 2 2 

Total 29 4 0 8 2 43 
% on total 67.44 9.30 0.00 18.60 4.65 100.00 

As we have seen most farmers addressed the change of water availability as the main source of 
crop pattern change. As a matter of fact, a remarkable weather change was noticed during the 
last 10-20 years by 100% of the respondents through the change of many indicators like drought 
(60.47%), drought + temperature increase (30.23%), temperature increase + erratic rain fall 
distribution (2.33%), and the combination of the above (7.07%). 

The agricultural technology adopted by Eastern Al Ghouta farmers is considered traditional, 
especially with respect to irrigation, since water reaches the plot through permeable channels 
causing huge water loss because of leakage as well as evaporation. It is worth mentioning that 
most of the farmers reported that they do not apply modern irrigation techniques (sprinkling 
and dripping) because they do not believe in these techniques: for instance, they don’t believe 
that the very low amount of water transferred through sprinkling and dripping irrigation 
techniques is enough for their very old fruit trees. 

In spite of that, most farmers use fertilizers (95.35% of respondents) which are bought from 
cooperatives or on the market, and pesticides (93.02% of respondents) which are bought on the 
market, because they know that if they do not use these inputs, they will lose their yields (table 
7.8). 

Table 7.8 Source of inputs  
 Fertilizers Pesticides 
 No. % No. % 
% of users 82 95.35 80 93.02 
Cooperatives 21 24.42 5 5.81 
Manure 10 11.63 0 0.00 
Market 14 16.28 72 83.72 
Coop + Manure 18 20.93 0 0.00 
Coop + Market 10 11.63 3 3.49 
Manure + Coop 4 4.65 0 0.00 
Market + Manure 4 4.65 0 0.00 
Coop + Market + Manure 1 1.16 0 0.00 
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7.3. Water Availability 

Agriculture in Eastern Al Ghouta can be profitably carried out only using irrigation. Two are the 
main sources of water for irrigation: wells and river10 (Table 7.9). The most important one is 
underground water accessed through privately owned wells: 66.28% of all interviewed farmers 
reported that wells are the only way to access water resources, while 90.70% reported they use 
underground water to some extent for irrigation purposes. Conversely, surface water does not 
represent the exclusive water source for any farmer. Nevertheless, 15.12 % of all the farmers use 
surface water for irrigation. Less important, but not trivial, are market transactions to acquire 
water for irrigation from neighborhoods (11.63%). 

Table 7.9 Water Sources for Irrigation 
Percentage of a given 
source on total water 

needs 

Wells Direct pumping from 
river 

Buy from 
neighborhood 

 No. of resp. % on total 
interview 

No. of resp. % on total 
interview 

No. of resp. % on total 
interview 

All 86 100.00 86 100.00 86 100.00 
Answer 78 90.70 13 15.12 10 11.36 
100 57 66.28 0 0.00 3 3.49 
95 1 1.16 0 0.00 0 0.00 
90 0 0.00 0 0.00 0 0.00 
80 3 3.49 2 2.33 0 0.00 
75 2 2.33 3 3.49 0 0.00 
60 3 3.49 1 1,16 0 0.00 
50 4 4.65 2 2.33 1 1.16 
40 1 1.16 3 3.49 0 0.00 
30 1 1.16 0 0.00 1 1.26 
25 2 2.33 0 0.00 2 2.33 
20 1 1.16 1 1.16 2 2.33 
10 0 0.00 0 0.00 1 1.16 
5 0 0.00 1 1.16 0 0.00 
None 8 0.00 73 0.00 76 0.00 

By exploring the reasons why farmers do prefer wells as a source for irrigation, we discovered a 
strong relationship between wells and irrigation security11: farmers who get water for irrigation 
from wells have full control on their wells and, besides investments costs, at a negligible 
operational cost; more important, they can use how much water they need at the proper time 
they like, because no effective water use monitoring is in force.  

This reason becomes even more compelling in times of water shortages: more than two third of 
all farmers (Table 7.10) reported moderate to extreme water shortage operation conditions, 
mainly due to the severe droughts that took place in the last decade and/or to the Barada river 
diversion. Significantly, only a few of them reported well depletion as one of the sources of water 
shortage (table7.11) and mostly in relation to droughts and river diversion as the primary cause 
of water depletion. This is perfectly consistent with a framework of privately rational agents who 

                                                 
10 At plot level, there is a third way of getting water for irrigation, which is buying it from neighborhoods. However, 
neighborhood’s water is again either underground (i.e. well) or surface (i.e. river) water. 
 
11 Indeed, when we asked the farmers who and why do not have full control on their water irrigation sources, they 
stressed that the reasons for water insecurity are their dependence on market transaction (i.e.,  buying water from 
neighborhoods) and/or their dependence on irrigation turns (i.e., getting water from inadequate irrigation networks).  
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do not take into account the negative externality imposed on third parties by over-pumping, 
which is indeed one of the main determinant of water table lowering. 

Table 7.10 Water adequacy 
Farmers Evaluation No. of resp % on total 
Extreme shortage 37 43.02 
Moderate shortage 25 29.07 
Apparent balance 14 16.28 
Moderate abundance 8 9.30 
Significant abundance 2 2.33 
Total 86 100.00 

Table 7.11 reasons of water shortage according to responds of farmers 
 Drought River diversion Well depletion Total 
Drought 21 23 11 55 
River diversion 23 5 8 36 
Well depletion 11 8 2 21 
Total 55 36 21 112 
% on total 49.11 32.14 18.75 100.00 

As a consequence of water insecurity, profit-oriented behavior and lack of effective monitoring, 
the total number of wells in Eastern Al Ghouta increased dramatically in the last years: our 
estimate is about 2,100 wells in the area, which means a well density of 0.23 well/donum (Table 
7.12), that is 2.27 wells/ha. This is witnessed by the answers to our questionnaire. For instance, 
almost three-quarters of the interviewed farmers own at least a well, 80.23% of them not 
registered. It was quite easy to get one’s own well in the last decades12, thanks to both the low 
required investment13 and the ease of by-passing State control on digging procedures. 

 

                                                 
12 Among the interviewed farmers, the process of digging wells increased sharply between 1960 and 1985 (from 1 to 
7 wells per year on average), then it declined (from 7 to 3 wells per year between 1986 and 1996, to 3 wells or less 
per year from 1996 to 2000). 
13 More than two third were able to dig their own well using only family savings. 
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Table 7.12 Wells General Information 
Nahia / Village S.D. of the No. 

of wells 
No. of wells 
per village 

Village area 
( hectares) 

No. of wells per 
hectare 

Jaramana Nahia 302.02 388 595 0.65 
Jaramana 302.02 388 595 0.65 
Irbeen Nahia 216.93 310 838 0.37 
Irbeen 266.65 348 636 0.55 
Zamalka 318.60 374 202 1.85 
Kafr Butna Nahia 195.97 262 2,914 0.09 
Ain Tarma 313.30 324 392 0.83 
Aftaris 359.51 200 270 0.74 
Hamoria 302.19 294 420 0.70 
Sakba 318.43 220 238 0.92 
Kafr Butna 487.89 155 393 0.39 
Hazzeh 390.42 176 193 0.91 
Jisreen 671.75 50 724 0.07 
Bet Sawa 94.46 324 284 0.00 
Al Mleha Nahia 263.52 367 4,919 0.07 
Hatita Jarash 364.77 272 325 0.84 
Der Al Asafeer 324.47 418 661 0.63 
Al Mleha 378.59 350 743 0.47 
Shabaa 306.39 756 280 2.70 
Hatita Torkman 310.08 252 990 0.25 
Alrekabeah 404.15 300 170 1.76 
Hatita. Al Doir 579.83 180 357 0.50 
Al Balat 433.70 157 743 0.21 
Zebdeen 343.56 450 650 0.69 
Eastern Al Ghouta 196.42 2104 9,266 0.23 

7.4. Water Quality 

Most farmers (78 out of 82, i.e. 92.12% of respondents) noticed a change of the water table 
depth in the last few years. The average respondents estimate of such a change for the whole 
Eastern Al Ghouta was a 24.51 cm lowering per year (with a standard deviation of depth change 
of 8.6 cm/year) (Table 7.13).  

About quality of the water table, 12 out of 82 respondents (that is 13.95% of them) noticed a 
change in the quality of the water table. Only a few respondents were able to detail the nature of 
such a change: in 92.86% of cases it has been referred to water pollution, while the remaining 
cases to yield decrease (as a consequence of water quality change). The main reasons for water-
table quality change (Table 7.14) were the drought (47.52%), river diversion (28.71%), and over-
pumping (22.77%).  



Working Paper No.6 

 40

Table 7.13 Water-table characteristic changes  
Nahia/Village Average 

depth 
change 

(cm/year) 

S.D. of 
depth 

change 

Change in water quality 
(% of respondents per village) 

Jaramana Nahia    
Jaramana 34.00 14.65 28.57 
Irbeen Nahia    
Irbeen 29.14 7.31  
Zamalka 27.50 4.80 25.00 
Kafr Butna Nahia    
Bet Sawa 21.00 7.93  
Ain Tarma 7.00 3.00 25.00 
Hamoria 15.75 12.55 14.28 
Kafr Butna 17.00 10.80 16.66 
Sakba 22.00 1.41  
Aftaris 24.50 9.67  
Hazzeh 45.00 0.00  
Jisreen 28.50 9.68  
Al Mleha Nahia    
Shabaa 26.75 18.95  
Hatita Torkman 22.00 14.21  
Zebdeen 22.50 9.00 25.00 
Al Mleha 28.75 10.18 20.00 
Der Al Asafeer 44.40 38.25 20.00 
AL Balat 21.33 6.11  
Alrekabeah 13.00 0.00 100.00 
Hatita Jarash 15.00 8.67  
Hosh Al Doir 25.00 0.00 100.00 
Eastern Al Ghouta 24.50 8.57 18.72 

Table 7.14 Reasons of water-table changes 
 Drought River 

diversion 
Over-

pumping 
Sewage Total 

Drought 8 24 16 0 48 
River diversion 24 2 2 1 29 
Over pumping 16 2 5 0 23 
Sewage 0 1 0 0 1 
Total 48 29 23 1 101 
% on total 47.52 28.71 22.77 0.99 100.00 

Most of the farmers who answered to the water-flow change question (88.89% 56 out of 63) 
noticed such a change (Table 7.15). The respondents’ estimate of water-flow change in Eastern 
Al Ghouta is on average a lowering of 1.93 cm/year in the depth of the river, with a standard 
deviation of depth change of 0.72 cm/year. 
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Table 7.15 Water-flow characteristics changes 
Nahia/Village Average depth 

change 
(cm/year) 

S.D. of depth 
change 

(cm/year) 

Change in 
water 

quality(% of 
respondents 
per village) 

Jaramana Nahia    
Jaramana 1.75 0.35 85.71 
Irbeen Nahia    
Irbeen 2.00 0.50 28.57 
Zamalka 1.00 0.00 40.00 
Kafr Butna Nahia    
Bet Sawa 0.00 0.00 0.00 
Ain Tarma 1.85 0.21 100.00 
Hamoria 1.78 0.39 55.50 
Kafr Butna 1.63 0.47 60.00 
Sakba 0.00 0.00 50.00 
Aftaris 2.00 0.00 100.00 
Hazzeh 2.00 0.00 100.00 
Jisreen 3.66 2.08 33.30 
Nahia Al Mleha    
Shabaa 1.62 0.25 50.00 
Hatita Torkman 1.66 1.52 100.00 
Zebdeen 1 0.00 50.00 
Al  Mleha 2.10 0.41 75.00 
Der  Al Asafeer 3.33 2.08 100.00 
AL Balat 1.00 1.41 100.00 
Alrekabeah 0.00 0.00 100.00 
Hatita Jarash 3.00 0.00 100.00 
Hosh Al Doir 1.50 0.00 100.00 
Eastern Al Ghouta 1.93 0.72 88.89 

About the quality of the river water, 77.19% farmers (44 out of 57 respondents) noticed such a 
change in the form of more pollution (44.44% of answers) and river diversion (48.89% of 
respondents) because the decreasing of water-flow in the river will concentrate the industrial 
pollution in it; quite interestingly, 22.81% of respondents reported less pollution as water 
change. Among the causes of the change in river water quality reported in the last years there 
were droughts (33.90%), river diversion (32.20%), industrial pollution (16.95%), over pumping 
from the river (10.17%) and other minor reasons (6.78%). 

Table 7.16 Reasons of water flow changes  
 Drought River 

diversion 
Over-

pumping 
Industrial 
pollution 

Other Total 

Drought 5 6 5 3 1 20 
River diversion 6 13 0 0 0 19 
Over-pumping 5 

 
0 1 0 0 6 

Industrial 
pollution 

3 0 0 7 0 10 

Other 1 0 0 0 3 4 
Total 20 19 6 10 4 59 
% on total 33.90 32.20 10.17 16.95 6.78 100 
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7.5. Water Economics and Policy 

The water irrigation sources in Eastern Al Ghouta are Barada River and wells. Licenses for well 
digging are prohibited by the Ministry of Irrigation, which issued a decision (no. 2165 of 
16.08.2000) stating the regulating principles and rules for wells operation for agricultural 
purposes14. 

Only 2 farmers out of 86 (Table 7.17) complied with the rules of well digging (2.33% of the total 
sample). The main reasons for non-compliance with well digging procedures are:    

i) the well digging ban by the government and the contemporary lack of feasible alternatives 
(38.96% of  total respondents);    

ii) the lack of knowledge of procedures to be applied (16.88%);   

iii) the difficulty of applying (12.99%) and their high cost (2.60%);    

iv) the drought and the lack of alternative water sources, which forced the farmer to break the 
law in order to survive (7.79%).   

Also in the case of water pumping the farmers who comply with the rules are striking minorities 
of our sample (4.65%). The main reasons of non-conformity are lack of information (71.62% of 
farmers who do not conform to rules), procedure difficulties (16.22%), and high procedures 
costs (5.41%). 

This means that both well digging and water pumping rules rest on non-compliance with 
government policy failures.  

Table7.17 Well digging and operational rules 
 Digging rules Pumping rules 
 No. % on total No. % on total 
No. of respondents 81 94.19 82 95.35 
Conforming farmers  2 2.33 4 4.65 
Non conforming farmers 79 91.86 78 90.70 
100% not conforming 54 62.79 66 76.74 
99% not conforming 1 1.16   
97% not conforming 3 3.49   
95% not conforming 11 12.79 6 6.98 
90% not conforming 8 9.30 5 5.81 
80% not conforming 2 2.33 0 0 
Less than 80% not conforming 6 6.98 1 1.16 
Reasons for not conforming     
Lack of information 13 16.88 53 71.62 
Government ban 30 38.96 4  
High costs 2 2.60 12 5.41 
Procedure difficulties 10 12.99 1 16.22 
Drought  6 7.79   
A combination of the above causes 16 20.78 4 7.75 

The other irrigation water source in Eastern Al Ghouta is Barada River. Farmers use river water 
according to the old traditional methods, which are not too much efficient, since they are based 
on soil irrigation canals that favor lots of leakage.  

                                                 
14 This is the major change that aimed at monitoring and controlling pumping water from aquifers.  
However, the effectiveness of this decision is dubious, since it is based only on “ex ante” information statements, 
without any effective mechanism of enforcement. 
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There are no rules about water pumping from the river in Eastern Al Ghouta, but the farmers 
themselves take turns in using river water according to an agreement among them, established 
ever since a long time (100% of respondents agree with regard to the turns).  

The main problems the farmers are facing are (table 7.18): 

i) river diversion (67.57%); 

ii) bad regulations (21.57%); 

iii) over-pumping (21.62%).  

Table 7.18 Major problems with reference to water issues 
 No. % on total 

No. of respondents 74 86.05 
River diversion 50 67.57 
Bad regulation  16 21.62 
Over-pumping 8 10.81 
Random wells digging 0 0.00 
No problems 2 2.33 

The possibility of solving the problems according to the farmers’ opinion (Table 7.19): 

i) turn the river back to its river bed (61.40%); 

ii) release new technical regulations (33.33%); 

iii) regulate digging and pumping operations (5.26%). 

Table 7.19 How to address water issues 
 No. % on total 
No. of respondents 57 66.28 
Turn the river back 32 61.40 
New technical regulation  16 33.33 
Regulate digging and pumping 2 5.26 

7.6. Urbanization 

Eastern Al Ghouta, as part of wider Rural Damascus, showed the same population dynamics of 
the whole Governorate, that is a huge population increase in the last decades. In fact, data from 
population censuses (Table 7.20) show that between 1981 and 1994 the population doubled in 
the area, showing a population growth rate of 5.49% per year over the period, which exceeds the 
overall population growth rate in Rural Damascus (4.78% per year, see section 5.3) and it is 
even greater (two third higher) than the average country population growth rate (3.11%). 
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Table 7.20 Population Dynamics at Village Level 
Population Nahia/village 

1981 1994 
% Change 
1994-1981 

Jaramana Nahia 32,701 68,329 108.95 
Jaramana 32,701 68,329 108.95 
Irbeen Nahia 27,632 61,354 122.04 
Irbeen 16,020 34,895 117.82 
Zamalka 11,612 26,459 127.86 
Kafr Butna Nahia 41,880 77,219 84.38 
Ain Tarma  6,850 18,536 170.60 
Aftaris 304 761 150.33 
Hamoria 6,495 10,527 62.08 
Sakba 10,868 17,838 64.13 
Kafr Butna  6,669 11,904 78.50 
Hazzeh 4,148 6,481 56.24 
 Jisreen 4,078 6,894 69.05 
Bet Sawa 2,468 4,278 73.34 
Al Mleha Nahia 21,221 40,452 90.62 
Hatita Jarash 561   
Der Al Asafeer 2,444 4,608 88.54 
Al Mleha 5,025 12,863 155.98 
 Shabaa 5,199 8,929 71.74 
Hatita Torkman 1,899 4,067 114.17 
Alrekabeah 269 899 234.20 
Hosh Al Doir 386   
Al Balat 2,760 3,558 28.91 
Zebdeen 2,678 5,528 106.42 
Eastern Al Ghouta 123,434 247,354 100.39 

Source: CBS, 1981, 1994 

Migration of urban settlers from Damascus to Eastern Al Ghouta is reported as the driving force 
of such a phenomenon (Table 7.21). In fact more than 80% of respondents state that the main 
reason to migrate to Eastern Al Ghouta is its cheap price of land in comparison with the land 
price in Damascus city. The ones who migrate from Eastern Al Ghouta are pulled out by job 
opportunities offered mainly by foreign countries (Saudi Arabia, Libya, U.A.E., etc.). 

Table 7.21 Causes of population change 
 Respondents Motivations Main provenance/destination 
 No. % on total No. % on total  
Immigrants 

54 46.44   
Damascus - Palestine - Quneitra - 

Deir-ezzor - Other Cities 
Low land price   44 81.48  
Job opportunity   4 7.41  
Health conditions   1 1.85  
Refugee   5 9.26  
Emigrants 

24 20.64   
S.A -Libya -UAE - Gulf - USA - 

Lebanon - Dubai - Canada - Jordan 
Job opportunity   24 100.00  

Changes of the size of agricultural families in Eastern Al Ghouta (Table 7.22) have been 
substantial in the last two decades (on average +53.88%), although less than the increase at 
village level. This could be interpreted as an indirect confirmation of migration flows to Eastern 
Al Ghouta. It should be stressed, however, the very high variability among families. 
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Table 7.22 Population Dynamics at Family Level in the Last 20 Years 
 Family Size Change % Change on Family Size 
No. of respondents 86 58  
Average 8.77 +4.72 +53.88 
Maximum 20 +15 +75.00 
Minimum 3 +1 +33.33 
Range 17 +14 +82.35 
S.D. 2.92 +2.56 +87.64 

If land price differentials are among the driving forces of migration to Eastern Al Ghouta, this 
should be reflected in land market. Indeed, most of respondents states that there is a relative 
abundance of land in their own village, which means that land transactions could (at least in 
principle) easily take place (Table 7.23).  

Table 7.23 Land abundance/scarcity at village level    
Land abundance Land scarcity Nahia/village No. of respondents 

No. % on total No. % on total 
Jaramana Nahia 7 5 71.43 2 28.57 
Jaramana 7 5 71.43 2 28.57 
Irbeen Nahia 12 3 25.00 9 75.00 
Irbeen 7 0 0.00 7 100.00 
Zamalka 5 3 60.00 2 40.00 
Kafr Butna Nahia 34 29 85.29 5 14.71 
Ain Tarma  4 4 100.00 0 0.00 
Aftaris 4 4 100.00 0 0.00 
Hamoria 9 7 77.78 2 22.22 
 Sakba 2 2 100.00 0 0.00 
Kafr Butna  6 5 83.33 1 16.67 
Hazzeh 1 0 0.00 1 100.00 
 Jisreen 4 3 75.00 1 25.00 
Bet Sawa 4 4 100.00 0 0.00 
Al Mleha Nahia 32 25 78.13 7 21.88 
Hatita Jarash 3 3 100.00 0 0.00 
Der Al Asafeer 5 3 60.00 2 40.00 
AL Mleha 5 5 100.00 0 0.00 
Shabaa 4 1 25.00 3 75.00 
Hatita  Torkman 5 3 60.00 2 40.00 
Alrekabeah 1 1 100.00 0 0.00 
Hosh Al Doir 2 2 100.00 0 0.00 
Al Balat 3 3 100.00 0 0.00 
Zebdeen 4 4 100.00 0 0.00 
Eastern Al Ghouta 85 62 72.94 23 27.06 

Access to land is obtained through market transactions (buy/sell) and land contracts 
(rent/lease). A first outcome of our survey is that a non-trivial percentage of respondents is 
involved in land market transactions (Table 7.24) and buyers and sellers are perfectly balanced. 
The main reasons for selling own land refer to the low farm exploitation skills and/or lack of 
market information that leads to low agricultural revenue (41.67% of total answers) and lack of 
enough irrigation water (16.67% of total answers); moreover, this phenomenon is exacerbated 
by the competition of alternative land uses, reflected in the high price of land for building 
purposes (33.33% of total answers, see also Table 7.26). Motivations of farmers who buy are the 
mirror image of the ones who sell: opportunities of higher agricultural revenues and/or 
extension of farm size are the main motivations here.  
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The same pattern is reflected by rent/lease decisions. However, rent/lease is less widespread, 
probably because of lack of laws guaranteeing the rights of landlords15. This does not provide 
incentives to optimal agricultural exploitation of the land and pushes the landlords towards 
ultimate selling to avoid the weaknesses of those laws. 

Table 7.24 Access to land 
 Respondents Motivations 
 No. On total No. On total 
Sell 12 13.95%   
Low revenue   5 41.67% 
Lack of workers   1 8.33% 
Lack of irrigation water   2 16.67% 
Buy 12 13.95%   
Land extension   6 50.00% 
High revenue   6 50.00% 
Lease 1 1.16%   
Lack of workers   1 100.00% 
Rent 6 6.98%   
Land extension   1 16.67% 
High revenue   5 83.33% 

It’s worth mentioning that selling and buying operations are undertaken according to public 
official contracts, which represent 50% of the agricultural dealings. As for agricultural 
sharecropping operations, they are done according to costumes and guaranteed verbal 
agreements among local population (another 50% of the trade dealings). These dealings are not 
authorized by the government due to the fear of landowners to loose their rights on land (Table 
7.25). 

Table 7.25 Land Contracts 
 Traditional 

sharecropping 
Formal 

contract 
Don't know Total 

Traditional sharecropping 31 5 0 36 
Formal contract  5 36 0 41 
Don’t know 0 0 11 11 
Total 36 41 11 88 
% on total 40.91 46.59 12.50 100 

Land prices clearly reflect the pressure on land for different uses and the willingness to pay of 
different users (Table 7.26). On average, agricultural land price are one fourth of land price for 
building purposes and the difference between the two prices are higher where the housing 
demand is higher, like in the case of Mleha. The difference between the two has been steadily 
increasing in the last decade. 

                                                 
15 Indeed, the Syrian rent law protects the tenant more than the owner: if the tenant works more than one year on the 
same land, he can continue for several years even without the owner’s agreement. So the owner is afraid of renting 
his land. 
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Table 7.26 Land Prices  
 Agricultural Land Building Land 
Nahia/village Average Price S.D. Average Price S.D. 

Agr./Build 
ratio (%) 

Jaramana Nahia 407,143 44986.77 1,300,000 424264.07 31.32 
Jaramana 407,143 44986.77 1,300,000 424264.10 31.32 
Irbeen Nahia 634,548 291666.67 2,858,333 710260.30 22.20 
Irbeen 1,514,286 491353.80 275,7143 385348.60 54.92 
Zamalka 980,000 732802.80 3,000,000 1060660.00 32.67 
Kafr Butna Nahia 369,429 238511.84 1,550,000 710260.30 23.83 
Ain Tarma  825,000 287228.10 3,625,000 2212653.00 22.76 
Aftaris 237,500 110867.80 725,000 596517.67 32.76 
Hamoria 365,000 127038.90 1,510,000 751960.40 24.17 
Sakba 250,000 70710.68 700,000 282842.70 35.71 
Kafr Butna  263,333 116046.00 2,250,000 880340.80 11.70 
Hazzeh 200,000  500,000  40.00 
Jisreen 137,500 62915.29 362,500 188745.90 37.93 
Bet Sawa 550,000 129099.40 1,225,000 518812.70 44.90 
Al Mleha Nahia 191,094 143845.43 1,442,188 1190697.10 13.25 
Hatita Jarash 161,000 90027.77 1,350,000 288675 11.93 
Der Al Asafeer 118,000 84008.93 490,000 300832 24.08 
Al Mleha 210,000 82158.38 2,680,000 1819890 7.84 
Shabaa 91,250 11814.54 1,350,000 129099 6.76 
Hatita Torkman 161,000 90027.77 1,650,000 1226784 9.76 
Alrekabeah 85,000  100,000  85.00 
Hosh  Al Doir 147,500 3535.53 1,350,000 35355 10.93 
Al Balat 225,000 66143.78 2,166,667 288675 10.38 
Zebdeen 250,000 302765.00 575,000 386221 43.48 
Eastern Al Ghouta 434,826 458681.90 1,675,294 1226535 25.96 

Table 7.27. Shows that almost 90% of people who build houses on former-agricultural lands are 
farmers and urban settlers (people coming from Damascus). What is interesting (and 
concerning) is the fact that all respondents to the question on rule compliance (Table 7.28) state 
they do not comply with building procedures (more than three quarters do not comply at all). 
The reasons for non-compliance in Eastern Al Ghouta are: the compelling need to have a house 
(that on its own or with other motivations accounts for more than three quarters of total cases), 
followed by high transaction costs (both in the form of complexity of applying these rules, and 
the high costs of procedures), that together account for one fourth of the cases. (Table 7.29). 

Table 7.27 House builders 
 Farmers Workers Shoppers Craftsmen Citizens Other Total 
Farmers 30 0 3 5 26 0 64 
Workers 0 0 0 0 1 0 1 
Shoppers 3 0 0 3 1 0 7 
Craftsmen 5 0 3 1 0 1 10 
Citizens 26 1 1 0 10 1 39 
Other 0 0 0 1 1 0 2 
Total  64 1 7 10 39 2 123 
% on total 52.03 0.81 5.69 8.13 31.71 1.63 100 
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Table 7.28 House Building Procedures  
 No. % on total 
No. of Respondents 76 88.37 
Conforming Builders  0 0.00 
Non Conforming Builders 76 88.37 
100 not conforming 59 77.63 
95 not conforming 8 10.53 
90 not conforming 6 7.89 
Less than 90 not conforming 3 3.95 

Table 7.29 Reasons for not complying to the Rules for Building a House 
 Need a house Operational 

Difficulties 
High Costs Total 

Need a house 54 2 2 58 
Operational Difficulties 2 10 2 14 
High Costs 2 2 6 10 
Total  58 14 10 82 
% on total 70.73 17.07 12.20 100 

7.7. Environmental Degradation Issues 

In the last section of our questionnaire we reported some debriefing questions analyzing 
farmer’s opinions on Eastern Al-Ghouta environmental degradation issues. 

The major land environmentally degradation phenomenon in farmer’s opinion is insufficient 
water at both village level (81.40% of total) and holding level (84.88% of total). Then 
urbanization comes in the second place at village level (65.12% of total), while quite surprisingly 
it is not felt as a major problem at holding level (only 5.81% of total) (Table 7.30).  

Table 7.30 Land degradation phenomena 
 Village level Holding level 
 No. % on total No. % on total 
No. of Respondents 86 100 86 100.00 
Water pollution  5 5.81 9 10.47 
Insufficient water  70 81.40 73 84.88 
Soil pollution 3 3.49 8 9.30 
Urbanization 56 65.12 5 5.81 

Another discrepancy is represented by soil pollution: while it does not represent a big problem 
at village level (only 3.49%), a non trivial share of farmers (9.30%) is worried about soil 
pollution if it plagues their own land. 

Table 7.31 Explanations for land degradation phenomena 
 Drought Urbanizatio

n 
River 

diversion 
Over-

pumping 
Total 

Drought 7 11 14 6 38 

Urbanization 11 5 3 1 20 

River diversion 14 3 4 1 22 

Over-pumping 6 1 1 0 8 

Total  38 20 22 8 88 

% on total 43.18 22.73 25.00 9.09 100 
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Land degradation as a general environmental phenomenon is determined by many causes (Table 
7.31) that farmers refer mainly to the drought that plagued Eastern Al-Ghouta in the last years 
(43.18%), followed by urbanization (22.73%), and Barada river diversion (25.00%). Again, 
over-pumping underground water is not felt as a major cause of environmental degradation. The 
solutions proposed by farmers to restore the environmental equilibrium in the area are the easiest 
ones: since it is not possible to influence the weather, they claim the return of Barada river to its 
natural river bed and the provision of housing opportunities, mainly for new generation, out of 
Eastern Al-Ghouta. 
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Chapter 8 -Conclusion and 
Recommendations 

Agriculture-related environmental degradation is a big problem in Syria, which imposes huge 
annual economic cost. For example,  surface water/aquifer depletion costs reached SP 7,750 
million in 1997 and are expected to raise up to SP 14,700 million by 2005, while soil erosion and 
the loss of agricultural soil due to salinity was estimated at SP 14,500 million in 1997 and is 
expected to increase up to SP 17,700 million by 2005 (WB/UNDP, 1998). As a term of reference, 
the total cost of overall environmental degradation was estimated around SP 29-32 billion in 
1997 (US $ 690-890 million) and is expected to increase to SP 46-54 billion (US $ 1.2-1.7 
billion) by 2005. Therefore, agriculture-related environmental issues represent a non trivial 
share of the broader Syrian environmental problems (WB/UNDP, 1998). 

These problems have arisen because policies have not effectively considered the environment 
and efforts to manage the pressures on the environment have been delayed or only partially 
successful. In other words, agricultural-environmental issues are determined by human-induced 
factors as policy and market failures, institutional failures and lack of investment. 

This research focused on such a policy conundrum. It aims at a better understanding of the 
relationships between agriculture and the environment, and therefore at analyzing policy 
options for sustainable agriculture in Syria, with special reference to water availability, water 
quality, soil pollution, and urbanization. Within this broad framework, specific objectives are: 

� the identification of the structure of incentives that lead the farmers to adopt 
unsustainable agricultural practices, and  

� the advancement of some policy options for ensuring sustainable agriculture and 
preventing the misuse of land and water resources. 

In order to pursue the above-mentioned objectives we adopted a feasible and realistic approach, 
based on an economic-institutional analysis. This means that we looked at the agricultural-
environmental problems from the farmer’s point of view, focusing on the structure of incentives 
given to farmers in terms of impacts on the relative profitability and the risk of farming 
activities. 

The research consisted of two main parts: 

� a critical assessment of previous studies based on literature review and on the analysis of 
secondary information data (even if not published yet); 

� an empirical survey focusing on a specific research area, the Eastern Al Ghouta district, 
Rural Damascus Governorate.  

This area was chosen because it is very relevant in terms of agricultural production and highly 
representative of the most important environmental problems in the national context (water 
depletion, water pollution, soil pollution and urbanization). Moreover, its location near the 
Project Center helped very much in term of organizational matters and resource (both time and 
money) use efficiency. 
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8.1 Main Results 

8.1.1 An Assessment of Agricultural-Environmental Relationships in Syria 

Many research studies carried out so far in Syria16 have shown many areas of conflicts between 
human activities and the preservation of natural resources and cultural heritage. This applies to 
agriculture also, and it is mainly due to the fact that Syria is heavily resource-constrained in 
terms of land and freshwater availability. Of course many are the candidate determinants of this 
state of things: huge population growth rates, unsustainable and inefficient practices and 
technologies, lack of information, preservative market, institutional and policy failures. 

A study carried out by MAAR (1994-1995) showed that more than 50% of the total currently 
productive agricultural land is suffering some degree of degradation. According to the same 
study, a considerable area has been illegally urbanized. Moreover, agricultural land around 
industrial cities has been polluted by discharge of industrial wastes (gas emissions and wastes 
from factories, etc.) and this is particularly true in the green belt around Damascus (MAAR, 
1994-1995).  

According to another study conducted by the World Bank and the United Nation Development 
Program (WB/UNDP, 1998), pollution of ground and surface water with domestic and 
industrial wastes occurs across the whole country. High concentrations of biological and 
chemical contaminants have been found in springs as well as in underground water (e.g., in the 
Barada Basin).  

The depletion of water supplies imposes a number of direct costs: the estimated deficit of water 
resource shortfall was 258.3 million m3 in 1995 and it is expected to increase up to 739.7 million 
m3 by 2015. The estimated costs of this deficit totaled 7,745 million SP/year in 1995 and it is 
expected to reach 22,100 million SP/year by 2015 (WB/UNDP, 1998). 

8.1.2. An Assessment of Agricultural-Environmental Relationships in Eastern Al Ghouta 

The assessment of agricultural-environmental issues in Eastern Al Ghouta has been quite 
difficult, due to the lack of available information and/because, when this exists, it is usually 
dispersed in many sources/institutions. It also presents many problems of consistency, both in 
space and time, among different sources. 

However, our research showed that the major problems in the area are17: 

� water depletion; 

� water pollution; 

� soil pollution; 

� urbanization. 

Water depletion 
Even though there were no official estimates on surface water availability in Eastern Al Ghouta 
district, we could get some data from the Ministry of Irrigation (personal communication) which 
showed that the average water flow of Barada River after leaving Damascus city is only 2.6 
m3/sec vs. an incoming water flow of 10 m3/sec.  

On the other side, there were some studies on underground water availability. The routinely 
tests done by the Ministry of Irrigation in 1999 in four villages (Al Mleha, Zebdeen, Jaramana 
and Irbeen) showed that the depth of water table in all the tested wells is substantial, ranging 

                                                 
16 See chapter 3 for details. 
17 See chapter 6 for details. 
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from 50 m in Zebdeen up to 100 m in Irbeen. The static levels vary accordingly between 19 m 
and 37 m respectively.  

An estimate of the base of groundwater depletion is provided by ACSAD/BGR/MAAR (2000) 
data on well depth in four Eastern Al Ghouta villages (Zamalka, Jaramana, Jisreen and 
Zebdeen) in the 1990s. The study showed a generalized upward (i.e., depth increasing) trend in 
all villages, with an acceleration of the phenomenon in the last years. The overall change of well 
depth is on average 36.1% between 1993 and 1999.  

In terms of spatial distribution of well depth, the same pattern can be recognized from the data 
reported in the two studies: the more eastward we move from Damascus, the lower the water 
table level. 

Water quality 

Many recent studies (Hamad et al., 2000; Al Gazaeri, 1998; MOE/ACSAD, 1995 and 1997) have 
focused on the current situation in Eastern Al Ghouta district and they all agree that both 
surface and underground water are polluted with different types of pollutants: chemicals, heavy 
metals, microbiological components and pesticides. Pollution takes place in many recipients: 
water (surface as well as underground), soil and agricultural products. The conclusion of such 
studies is that water pollution represents a fundamental hazard to human health as well as to 
agricultural environment. 

Surface water, i.e. the Barada river and irrigation canals that depart from it, seem to suffer 
mainly from organic matter pollution, as proven by the levels of concentration of +

4NH  (32.88 
mg/l) and by the level of both BOD (280 mg/l) and, to a lesser extent, COD (46.57 mg/l). On the 
other side, the concentration of heavy metals - Cd, Cr, and Hg - from factories located in the 
area is within the acceptance level. Microbiological and biological pollutants, though 
significantly present, are relatively less important as sources of surface waters pollution, while 
pesticides do not seem to be a big problem in the area. 

The same pattern is shown by pollution in underground water. However, as expected, 
underground water do not show chemical pollutants concentrations as much severe as surface 
water. Conversely other chemical pollutants, like −

3NO  (10.74 mg/l), are much more 

concentrated since they are usually transferred through leakage to aquifers. Heavy metals 
though less concentrated than in surface waters, are still a major source of pollution of 
underground water.  

Soil pollution 
The overall assessment about heavy metals pollution (ACSAD/MAAR/BGR, 2000) reports that 
the Eastern Al Ghouta area is in the medium range of pollution level18, except 2,450 donum in Al 
Mleha village that fall in the lower range. Moreover, we can observe that generally there is a 
higher concentration of heavy metals in the upper soil horizons in comparison with the lower 
ones, due to the difficulties for these metals to be mobilized. 

The Pb content in the Ap horizon is 50-75 mg/kg near the city of Damascus, and decreases 
gradually moving further away from this city, reaching 5-10 mg/kg in Deir Al Asafeer (12 Km 
south-east of Damascus) and 10-15 mg/kg in Sakba (6.7 Km north-west of Damascus). Cr 
content in the Ap horizon falls within the medium range (50-200 mg/kg) in the areas closer to 
Damascus city, such as in Jisreen (70-80 mg/kg, 7.2 Km south of Damascus), and Zebdeen (80-
90 mg/kg, 9 Km south of Damascus) - see maps reported in the Annex. 

Another way to assess soil pollution is to consider the relative soil vulnerability to 
contamination by heavy metals on the basis of soil clay and organic matter content, and pH 

                                                 
18 See chapter 6 for a clear explanation of different thresholds. 
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values. Most of the areas fall within the medium range of vulnerability, such as Bet Sawa and 
Hamoria, or low range of vulnerability, such as Der Al Asafeer and Al Mleha. The existence of a 
high level of vulnerability can be found only close to the city of Damascus and decreases 
gradually moving away from that center. 

Urbanization 
Applying a GIS technology to maps of ACSAD/MAAR/BGR (2000) study, we computed the area 
of each land use stratum and the change in urbanization. 

Land use in Eastern Al Ghouta clearly shows that the area is under strong pressure because of 
competing land uses: from one side very intensive agricultural uses (i.e., dense tree plantations 
with other agricultural land use types), that account for almost 75% of all land uses and from the 
other side, human settlement uses (i.e., urban uses and other settlements) that account for the 
remaining 25%. In terms of the competing land uses, the more conflicting situations seem to be 
the one of Irbeen and Jaramana, where slightly more than 60% and 55% of the Nahia area is 
either settlements or urban uses, respectively. 

Comparing the size of urban areas in 1979 and 1994 we can conclude that urbanization is a 
concerning phenomenon that caused the loss of 2,786 donum of agricultural land. This means 
that in fifteen years the urban area has more than doubled in the area (+136.76%). 

The spatial pattern is the following: the fastest urbanizing Nahias and villages are the ones 
closer and/or better connected to Damascus city. In absolute terms, the villages that show the 
highest change to urban uses are Irbeen and Jaramana, with 684 and 474 donum, respectively. 
In relative terms, Ain Tarma (+254.53%), Sakba (+247.13%) and Jaramana (+215.26%) show 
the most relevant changes.  

8.1 Survey Results 

The empirical part of our research consists of a survey carried out between 13/1/01 and 29/3/01, 
interviewing 86 farmers19 in four Nahias: Jaramana, Al Mleha, Irbeen and Kafr Butna. The 
questionnaires included different types of questions aimed at clarifying the most sensitive 
agriculture-related environmental problems existing in Eastern Al Ghouta: water depletion, 
water pollution, soil pollution and urbanization.  

The survey showed that farmers in Eastern Al Ghouta are aware of some factors that cause water 
depletion and land degradation - as river diversion, urbanization, drought and over-pumping - 
confirming the data of the studies we refer to in the previous section. However, farmers do not 
complain too much about soil and water pollution, and this strongly contrasts with previous 
studies results. 

Water pollution and soil pollution 
Farmers did not perceive water quality change as a severe environmental problem: only 12 out 
of 86 farmers (i.e., 13,95% of total) noticed a change in the quality of water in last years and 
among the ones who had noticed it, only 15% mentioned pollution as a source of such a change.  

The same applies to soil pollution. Most farmer do not perceive the danger of heavy metals 
accumulation in soil: only 9% of farmers noticed soil pollution on their own farm, and only 3% 
of them were aware of this phenomenon at village level. 

Now, the question is: since previous studies have shown how serious is water and soil pollution 
in the research area, why do the farmers do not perceive it as a problem? There could be many 
explanations, not mutually excluding each other. We think that the most reasonable ones are the 
following: 

                                                 
19 That is, 2% of the universe of 4,276 agricultural holdings. The surveyed area covers 1,122.75. 
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• it could be that the current level of pollution has not reached yet the threshold above 
which there is a strong negative effect on farmers’ well-being; 

• water and soil pollution are more unlikely to be directly perceived by farmers because 
the impacts caused by these phenomena are quite subtle: they usually affect farmers’ 
well-being through non-specific, cumulative and synergic effects, instead of a readily 
appreciable cause-effect relationship; 

• the impacts of water and soil pollution on farmers’ well-being are relatively less 
important in the short run than the ones caused by other environmental problems, e.g. 
water shortage, that affect directly agricultural revenues and therefore farmers’ 
livelihood. 

Water depletion 
All farmers in Eastern Al Ghouta adopt irrigation technologies for agriculture. The main source 
of water for irrigation is underground water from privately-owned wells (73.07% of interviewed 
farmers uses only water from wells): the total number of wells in Eastern Al Ghouta is 2,104, i.e. 
a density of 0.23 well/donum, and almost all of them (91,86% of total) are not registered. 

Most farmers (79% of all interviewed farmers), i.e. the ones who dig their own well before the 
1990s, easily got the licenses; since then, the process declined sharply and now it is not at all 
allowed. However, virtually all farmers who dug a well after then,  did it without applying for a 
license. Moreover, most farmers (90.70% of total) do not comply with water pumping rules. 
They explained this non-compliance behavior with:  

• the lack of knowledge of the required procedures,  

• the high cost of compliance20,  

• the digging ban by the government and the contemporary lack of any feasible alternative 
sources of water. 

Most farmers (78 out of 86, i.e. 90.69% of all interviewed farmers) noticed a change in the depth 
of water table during the last 10-20 years, estimating such a change as 24.5 cm/year average 
lowering of the water table. The farmers think that the change is due to the severe drought of the 
last years (47.52% of the answers), Barada river diversion21 (28.71%) and well over-pumping 
(22.77%).  

The two phenomena, i.e. huge dependency on wells and underground water depletion, are 
interlinked and represent a well-known vicious circle: water shortage forces farmers to dig their 
own well in order to ensure a water source to their farms and, as a consequence, the extraction 
rate from the aquifer causes the lowering of the water table and eventually over-pumping and 
stronger water shortage. 

So, our explanation of the (underground) water depletion issue is the following. Digging a 
privately-owned well is far most superior to any other water irrigation source because of: 

• the lack of any feasible alternative sources of water, 

• even if this alternative would exist (i.e., a surface irrigation network), the farmer has a 
full control on his own well and, therefore, water delivering is not at risk (as it could be 
under the alternative system), 

                                                 
20 Although we have estimated that the costs of complying are affordable for most farmers under the existing 
Government loan scheme. 
21 Barada River was diverted from its own original river bed to a waste-treatment plant. The consequence for most 
farmers in Eastern Al Ghouta was that they lost a water source for irrigation, since the new water course flows far 
from their own fields. 
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• ineffective monitoring system (both for digging and operating wells), which means that 
the farmer is free to behave as he likes, at zero operating cost and without any cost for 
the negative externality imposed on third parties, 

• the lack of knowledge or confidence in more efficient irrigation technologies (like 
dripping irrigation). 

Therefore, the water depletion issue in Eastern Al Ghouta is the result of market, policy and 
institutional failures. 

Urbanization 
Urbanization is a huge problem in the research area due to the growth of local population, and 
subsequent increasing demand for housing, and the lack of effective means to regulate illegal 
settlements on agricultural land.  

The population of Eastern Al Ghouta between 1981 and 1994 more than doubled and 
interviewed farmers were well aware of it. According to their answers, the major causes of such a 
change were: 

• immigration (46% of total respondents), 

• low land price (44%),  

• presence of refugees (5%). 

Significantly, nobody reported landowner behavior (i.e., building family member’s house) as one 
of the causes of the loss of agricultural land, while our research shows that about 90% of people 
who build houses on agricultural lands are farmers and urban settlers. As a matter of fact, all 
respondents feel it is their own right to build a house on agricultural land if they need it. 
Moreover, all respondents do not comply with at least some building procedures (more than 
three quarters do not comply at all) and the explanation is their compelling need of a house. 

Our explanation of the phenomenon is the following: 

• a very high population growth is driven by two different forces: too high fertility 
rates and high rate of immigration to Eastern Al Ghouta (due to its closeness to 
Damascus city), 

• ineffective monitoring system, which means that the farmer is free to behave as 
he likes, without any cost for the negative externality imposed on third parties. 

Again, even in the case of urbanization, the issue is determined by myopic profit-maximizing 
behavior and institutional failure. 

8.2 Recommendations and Policy Options 

The research has shown that the major environmental problems in Eastern Al Ghouta are the 
resultant of market, policy and institutional failures. Therefore, they cannot be solved with just 
one simple policy measure. They require a combination of coordinated interventions. Among 
the different interventions that can be put in place, we would recommend to consider as 
tentative policy options the following. 

Water and soil pollution 

• enforcing appropriate technological equipment for reducing pollution spillovers 
from the plants located in the area, 

• enforcing an appropriate institutional setting that leads the polluters to pay the 
cost for their externalities and compensate the damage for water and soil 
pollution. 
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Water depletion 

• providing the water users with feasible alternative sources of water (e.g., network 
irrigation), 

• enforcing mechanisms that will ensure the adequate delivering of water, so that the 
use of network water will have a level of certainty comparable to the one of well 
water, 

• enforcing effective monitoring system (both for digging and operating wells), 

• training the farmers on new and more efficient irrigation technologies (like dripping 
irrigation). 

• Urbanization 

• controlling the very high population growth rate and constraining the migration 
inflows to Eastern Al Ghouta, 

• enforcing an effective monitoring system on the building of new houses in the 
area.
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Questionnaire number: ________________  
 
Date of interview: ____________________  
 
Muhafaza:__________________________  
 
Nahia: ____________________________  
 
Village: ____________________________  
 
Farmer's full name: ___________________  
 
 
 
 
 
1. Household INFORMATION 
 

1.1 Number of family members 
 
 _______ Males _______ Females 
 
1.2 Number of family members working on the farm 
 

________________________________ Males _______ Females 
 
1.3 Farmer’s educational attainment 
 

______________________________  Illiterate 
______________________________  Literate: n. of schooling years 

passed successfully: ______ 
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1. FARM GENERAL INFORMATION 
1.1 Farm land scattering 
How many plots of land do you run? (Identify them with a name and/or their location) 
 

Plot no. Name/Location Area (donums) Tenure (a) Irr./not irr. (b) 
1.     
2.     
3.     
4.     
5.     
(a) ownership, rent, sharecropping, other (specify)  
(b) rain fed, network irrigation, well irrigation, other (specify)  

1.2 Crop pattern 
Land plot no. (a) Area Yield (kg/donum) 

Crop not irrig. Irrigated (donum) not irrig. irrigated 
      
      
      
      
      
      
      
      
      
      

(a) Use the land numbers identified in the previous question 
1.3 Crop Rotation 
What is the crop rotation you usually adopt? 
__________________________________  
__________________________________  
__________________________________  

1.4 Agricultural technology 
1.4.1. Did you change the type of agriculture you practice (irrigated/rainfed) in the last 10-20 
years? 
  Yes  No 
1.4.2 If so, explain when and why: 
___________________________________________________________________  
___________________________________________________________________  
___________________________________________________________________  

1.4.3. If you practice rain fed agriculture, how often do you get a grain yield? When in the last 10 
years?  
___________________________________________________________________  
___________________________________________________________________  
___________________________________________________________________  

1.4.4. If you irrigate your field, what does it happen to such fields wintertime? 
___________________________________________________________________  
___________________________________________________________________  

1.5 Agricultural policy 
1.5.1. Please explain the reasons why you cultivate each crop (check sections 2.2 and 2.3): 
 

Strategic crops Reasons for cultivation 
1.  
2.  
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3.  
4.  
Non strategic crops  
1.  
2.  
3.  
4.  

1.5.2 Explain where and how do you get your inputs (Which inputs do you use? Who are their 
main suppliers? Are inputs enough for your needs? If not so, where do you get them from? How 
difficult is to get them?): 

1.5.3. Fertilizers: ________________________________________________________ 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
1.5.4. b. Pesticides:_______________________________________________________ 
___________________________________________________________________  
___________________________________________________________________  

1.6 Meteorological conditions 
1.6.1. Did the weather show changes in its pattern in the last 10-20 years? 
  Yes  No 
1.6.2 If so, describe it (focus mainly on the precipitation regime: rainfall increased/ decreased, 
more/less concentrated; how many droughts you experienced in last 10 years):______________ 
_______________________________________________________________________________________ 
___________________________________________________________________  

2. Water Issues 
2.1Water sources 
2.1.1. Where does water for irrigating your fields come from? (list all sources and their share, 
taking as reference point the total amount of water used for irrigation) 
 Source Share 
 1. Wells   ______ % 
 2. Direct pumping from the river   ______ % 
 4. Other (specify)______________   ______ % 
2.1.2 Do you have full control on those sources? 
  Yes  No 
2.1.3. If not please explain why: 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
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2.2 Adequacy of water supply 
2.2.1. On average, how much water do you need to irrigate your farm? 
____ lt/day/donum (____ hr/day/donum size: ____ inches speed: ____ m/sec) 
2.2.2. Last year, was water enough for irrigating your crops? 
 ∋ a) Extreme shortage 
 ∋ b) Moderate shortage 
 ∋ c) Apparent balance 
 ∋ d) Moderate abundance 
 ∋ e) Significant abundance 
2.2.3. If case a) or b) explain why (rank the causes (for example, drought, over-pumping, river 
diversion, other) in order of relative importance): 
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

2.3 Wells 
2.3.1. How many wells are there in your village? ______ 
2.3.2. Which farmers got the licences to dig wells in your village and why? 
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

2.3.3. If you have a well, can you tell us when did you dig it? ______ 
2.3.4. How much did it cost to dig your well? (when the farmer 
dug it) ______ SP 
2.3.5. Can you tell us where the money for digging the well come from? 
 ∋ Family savings 
 ∋ Relatives/friends loans 
 ∋ Credit 

∋ Government subsidy 
∋ Other (specify): _______________ 

2.3.6. Is your well registered? 
  Yes  No 
2.4 Wells digging and operational rules 
2.4.1. What are the procedures one should comply with for digging wells?  
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

2.4.2. Do most farmers in your village follow the procedural rules for digging wells? 
  Yes  No 
2.4.3. If not conforming, tell us how many of them: ______ % 
2.4.4. If not conforming, explain why:  
______________________________________________________________________________________  
______________________________________________________________________________________  

2.4.5. What are the operational rules (if any) one should comply with for pumping water from 
wells?  
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  
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2.4.6. Do most farmers in your village follow the operational rules for pumping water from 
wells? 
  Yes  No 
2.4.7. If not conforming, tell us how many of them: ______ % 
2.4.8. If not conforming, explain why:  
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
2.5 Water-table characteristics 
2.5.1. Did you notice any change in the depth of the water-table in the last 10-20 years? 
  Yes  No 
2.5.2. If so, provide an estimate of it (how deep it used to be and how deep it currently is; how 
difficult water extraction used to be and how difficult it currently is; please, specify when the 
major changes happened) (check section 3.2.2): 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
2.5.3. Did you notice any change in the quality of the underground water in the last 10-20 years? 
  Yes  No 
2.5.4. If so, describe it: 

_____________________________________________________________  
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
2.5.6. Do you have any explanation for the changes you observed in the depth/quality of the 
water-table? (rank the causes: for example, drought, over-exploitation, river diversion, other) in 
order of relative importance) - check section 3.2.3 - : 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
2.6 Direct pumping from the river 
2.6.1. When did you buy the equipments for pumping water directly from the river? 
 ______ 
2.6.2. How much did it cost to buy the pumping equipments? 
 ______ SP 
2.6.3. Can you tell us where the money for buying the equipments comes from? 
 ∋ Family savings 
 ∋ Relatives/friends loans 
 ∋ Credit 

∋ Government subsidy 
∋ Other (specify): _______________ 

2.7 Pumping operational rules 
2.7.1. What are the operational rules (if any) one should comply with for pumping water directly 
from the river?  
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
2.7.2. Do most farmers in your village follow the operational rules for pumping water directly 
from the river? 
  Yes  No 
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2.7.3. If not conforming, tell us how many of them: 
  
2.7.4. If not conforming, explain why: __________________________________________ 
______________________________________________________________________________________  
______________________________________________________________________________________  

2.8 Water-flow characteristics 
2.8.1. Did you notice any change in the river water-flow in the last 10-20 years? 
  Yes  No 
2.8.2. If so, provide an estimate of it (how deep it used to be and how deep it currently is; how 
difficult water extraction used to be and how difficult it currently is; please, specify when the 
major changes happened) (check section 3.2.2): 
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

2.8.3. Did you notice any change in the quality of the water-flow in the last 10-20 years? 
  Yes  No 
2.8.4. If so, describe it: 
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

3.8.5. Do you have any explanation for the changes you observed in the flow/quality of the river 
water? (rank the cause: (for example, drought, over-pumping, river diversion, other) in order of 
relative importance) - check section 3.2.3 : 
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

2.9 Water policy 
2.9.1. Did you notice any change in the rules/procedures to have access to water for irrigation in 
the last 10-20 years? 
  Yes  No 
2.9.2. When and why did these changes happen? 
___________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

3.9.3. What are the major problems you want to emphasize with reference to water 
management/use? How can they be solved? 
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

2.10 Irrigation costs 
2.10.1. How much does it cost getting water from different sources? 
 Source Cost Size Speed 
1. Wells   ______ SP/hr ______ inches _______ m/sec 
2. Direct pumping from the river   ______ SP/hr ______ inches _______ m/sec 
4. Other (specify)____________   ______ SP/hr
 ______ inches
 _______ m/sec 
2.11 Willingness to pay for irrigation improvements 
2.11.1. Above, you stated that you suffered water shortage: can you provide an estimate of the 
adequate amount of water for irrigation you need? 
____ lt/day/donum (____ hr/day/donum
 size: ____ inches
 speed: ____ m/sec) 
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2.11.2. Would you be willing to pay a given amount of money in order to get this amount of 
water for sure?  
  Yes  No 
2.11.3. If so, could you tell us how much is the maximum amount of money you will be willing to 
pay for getting this amount of water?  
 ______ SP 
3. Land Use Issues (Urbanization) 
3.1 Population dynamics at village level 
3.1.1. Has the population of your village increased/decreased in last 10-20 years?  
  Increased  Decreased  No sensible change 
3.1.2. If there is any change, please explain how much and why: 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
3.1.3. Are there immigrants/emigrants in your village? 
  Yes  No 
3.1.4. If so, please explain their provenance/destination and why: 
 

Immigrants Coming from Reasons 
1.   
2.   
3.   

Emigrants Coming to Reasons 
1.   
2.   
3.   

3.2 Household population dynamics 
3.2.1. Has the number of people living on your holding increased/decreased in last 10-20 years?  
  Increased  Decreased  No sensible change 
3.2.2. If so, please explain how much and why: 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
3.2.3. Do members of your family go work to the Gulf and Saudi Arabia? 
  Yes  No 
3.2.4. If so, can you tell us how many of them? (check family size in section 1) 
 ______  
3.3 Land market 
3.3.1. Is land in your village abundant or scarce? 
  Abundant  Scarce 
3.3.2. Did you sell/buy land in the last 10-20 years? Explain why: (check section 4.2) 
_______________________________________________________________________________________ 
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3.3.3. Did you rent/lease land in the last 10-20 years? Explain why: (check section 4.2) 
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

3.3.4. How much is the average price of 1 donum of agricultural land in your village?  
irrigated: _______ SP/donum rainfed: _______ SP/donum 
3.3.5. How much is the average price of 1 donum of agricultural land used for building purposes 
in your village?  
 _______ SP/donum 
3.3.6. Describe how land prices changed in the past: (increased/decreased; faster/ slower for 
agricultural uses than for urban uses) 
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

3.4 Urbanization 
3.4.1. Is there any urbanization of agricultural land in your village? 
  Yes  No 
3.4.2. If so, how do you evaluate it? 
  Positive  Negative 
3.4.3. Who are the ones who build the houses on agricultural land? 

 Farmers 
 Shoppers 
 Craftsmen 
 People coming form the city 
 Other specify: ___________ 

3.4.4. Have there been settlement scheme in your village? (for example, from 
nomadism/transhumance to crop cultivation) 
  Yes  No 
3.4.5. When people were settled? Who built houses (the Government or they own)? When do 
they stop being nomads? What do they do now? 
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

3.5 Land tenure and land use policies 
3.5.1. What are the main contract arrangements that rule the access to land in your village? (for 
example, rent, sharecropping) 
______________________________________________________________________________________  
______________________________________________________________________________________  
___________________________________________________________________  

3.5.2. What are the operational rules (if any) one should comply with for building a house on 
agricultural land?  
______________________________________________________________________________________  
______________________________________________________________________________________  
______________________________________________________________________________________  

3.5.3. Do most farmers in your village follow the operational rules for building a house on 
agricultural land? 
  Yes  No 
3.5.4. If not conforming, tell us how many of them: 
 ______ % 
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3.5.5. If not conforming, please explain why: 
___________________________________________________________________  
___________________________________________________________________  

4. Land Degradation Evaluation 
4.1. What are the major land degradation phenomena that affect your 
holding? 

Land degradation phenomenon % of farm land affected 
1.  
2.  
3.  
4.  

4.2. What are the major land degradation phenomena that affect your 
village? 

Land degradation phenomenon % of village area affected 
1.  
2.  
3.  
4.  

4.3. Do you have any explanation for these phenomena? Please, explain it: 
_______________________________________________________________________________________  
_______________________________________________________________________________________  
_______________________________________________________________________________________  
_______________________________________________________________________________________  
_______________________________________________________________________________________  
_______________________________________________________________________________________ 
___________________________________________________________________  
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Annex 2. Eastern Al Ghouta Map 
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Annex 3. Soil Maps of Eastern Al Ghouta 

 
 


