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INTRODUCTION  

 

ÖWater is essential for all dimensions of life.   Over 

the past few decades, use of water has increased, and in 

many places water availability is falling to crisis levels. 

More than eighty countries, with forty percent of the 

worldÙs population, are already facing water shortages, 

whil e by year 2020 the worldÙs population will double. 

The costs of water infrastructure have risen dramatically. 

The quality of water in rivers and underground has 

deteriorated, due to pollution by waste and contaminants 

from cities, industry and agriculture.  Ecosystems are being 

destroyed, sometimes permanently. Over one billion people 

lack safe water, and three billion lack sanitation; eighty 

per cent of infectious diseases are waterborne, killing 

millions of children each year.×{World Bank Institute (WBI), Water 

Policy Reform Program - Nov. 1999} 

 

Preface 

This world as a planet along with its creatures, needs water. It is the essence 

of life in all respects and has a vital role in regards to the central life of humanity 

and its development. There is no substitute for water.  

Availability of clean and reliable water resources is central to economic 

development. 

Efficient water management could mitigate water related crises such as 

droughts, floods, degradation of water quality, negative consequences of 

excessive ground water withdrawal and improve the reliability and allocation of 

water resources by responding to population changes, demand increases due to 

income and other factors as well as addressing climatic change on water supply 

and demand. 

Agricultural water use accounts for about three quarters of total global 

consumption; in many developing countries irrigation represents over 90% of 

water used. Globally more than a quarter of irrigation withdrawals are 

considered unsustainable. 

The original small habitats remained óruralô. Rural populations remained 

agriculture-centric through benefiting from the industrial revolution. Some 

international committees and organizations dedicated themselves to those issues 

from last century until now. Integrated Water Resources Management (IWRM) 
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is an empirical concept which was built up from on the ground experience of 

practitioners; For example,  the first global water conference in Mar del Plata in 

1977, Agenda 21 and the World Summit on Sustainable Development (WSSD) 

in 1992 in Rio De Janeiro. 

The concept has been adopted widely by water managers, decision-makers 

and politicians around the world. One of the participants, who assembled at the 

International Conference on Water and the Environment in Dublin in January 

1992, remarked that ''Water has an economic value in all its competing uses and 

should be recognized as an economic good''. Since this conference, it has 

become generally accepted among water resources managers that water should 

be considered an economic good (the four Dublin principles).  

The central idea of the economically efficient use of inputs is the notion that 

a producer will use a purchased input until it costs less than it earns for him, and 

will then discard it and discontinue its use. However, irrigation water 

development can also add to social and environmental problems. It should be 

clear that any water value is aimed at legitimate, useful purposes. Water 

beneficiaries, especially farmers, tend to believe low or zero charges are justified 

and this belief is usually reflected in their political system.  

The quantity and quality of water resources in Iraq have deteriorated as 

consequences of repeated droughts, upstream development projects on several 

rivers and tributaries in the neighboring countries, as well as the absence of a 

consolidated water management and consistent supervision in recent years, the 

continues to be a reality. In addition, standards for cross-border water quality are 

missing and there is no regional ñtrans-boundary water management strategyò. 

This needs to be explored in a consorted effort at the regional level. Water 

development in Iraq has been driven by hydraulic engineering more than by the 

economics of water use, and this has created numerous problems in the present 

use and management of water. Iraqôs centralized; control-oriented institutional 

arrangements have resulted in weak accountability for users, lack of a pricing 

strategy and a dependence on government financing and limited attention about 

service standards. This has weakened the infrastructure and contributed to 

poverty. To better coordinate and implement integrated water governance in the 

Kurdistan Regional Government, it is suggested that an appropriate policy and 

legislative and institutional framework be developed specific for Iraqôs needs but 

also adapting principles from the integrated water resources management 

concept.  

Mission: 

This study aims to provide to the local, regional and national authorities, 

policy makers and researcher's information, about the various influences that can 

let the farmers to unite the willingness to pay for water in the KRG rural 

communities for irrigation. The purpose of this investigation is to improve the 

understanding of the water economic value, and to compare the sub rural areas 

in the Kurdistan Regional Government (KRG).  
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Objectives: 

The main goal of this study is to determine the water economic value for 

irrigation of the Kurdistan Region's farmers, in order to estimate how many of 

the farmers are ready and how much they are willing to pay to enclose their 

water supply. 

A set of subsidiary objectives would be needed to achieve the above 

mentioned main objective. Qualities of each of the subsidiary objectives 

contribute to the final outcome of research. 

The first sub-objective consists of the creation of a coherent worldwide and 

comprehensive understanding of theory, which is relevant to water as an 

economic good and their practical reflection of water policies, meteorological 

research and legislation. 

The second sub-objective is to create a database with valuable information 

that collects information on water use, agricultural production activities, and 

changes in water resources, precipitation and other relevant information. Using 

existing data previously collected and reporting of other researchers, the new 

data collected under this project is up for investigation.  

The third sub-objective is to observe, based on the application of an up-to-

date research methodology and the information from the data base. The 

willingness to pay in the studied region, the value of water to the farmers, the 

assessments from the work associated with estimation, the marginal value 

product for water means the value of the output generated from using water. 

The fourth and the final sub-objective consist of formulating based on the 

achieved results and recommendations in this thesis are the series viable 

proposals of social and economic optimization of the water policy in the studied 

region. 

Methodology: 
This research in the rural areas of the Kurdistan region, has revealed 

diversity in attitudes amongst individuals towards willingness to pay (WTP) for 

water. This study has provided the geographical contrast intended with such 

research, distinguishing it from the precipitation zone case studies in other 

regions. One of the most interesting aspects of this research was to recognize 

that there is a WTP. Ultimately, it is a clear indication that WTP for water at 

rural areas of the region are influenced by more than price. One component is 

the diverse range of influenced levels in WTP for water. At the same time, this 

study illustrates the need for research as a part of developing a local water 

policy. One should not exclude the impact that other individuals can have on the 

level of WTP. Most importantly, the findings of this research are generated from 

specific spatial circumstances; they should only serve as indicators for future 

research into WTP for water in other localities. 

This thesis as one of the typical research, tries to find an answer regarding 

the proper use and value for water consumption. It presents the particularities of 

water resources in the rural areas of Kurdistan Regional Government (North of 
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Iraq). Between 17th of June and 15th of September 2012, the research was 

conducted in the rural areas of the Kurdistan Region and taken into 

consideration the precipitation zones so a clear distinguishing among the two 

regions of Kurdistan can be done. The simple random method was used to find 

the volume of the sample. The method of this research is used to find and collect 

the data and a survey was based on a questionnaire. The total numbers of 

questionnaires applied to the farmers were 236 in rural areas of KRG. The use of 

water for irrigation, livestock etc. is estimated as being the cause of more than 

three quarters of total withdrawal. This factor shows that there is no regulation 

regarding the water consumption for rural areas in the KRG. The water scarcity 

in the mentioned areas should have a proper legislation regarding the water 

pricing, on one hand, and the ethics principals of water consumption, on the 

other hand. Despite this fact, the previous studies revealed the fact that women 

play a major role in managing the domestic water in the rural areas. On the basis 

of mentioned notice it can be stated that the water consumption in the studied 

rural areas are influenced by the customs of local communities. The contingent 

valuation method (CVM) was chosen to assess the economic value of water. The 

method is the most well-known monetary valuation and very popular among the 

researchers of valuation. For the period of implementation the PhD study, 

beginning and ultimate results were presented in four papers, submitted and 

published at  international Scientific Conferences, such as ''Sustainable 

Agriculture and Food Production in the Danube Region'' the 3rdCASEE 

Conference  in Cluj-Napoca , May, 2012, "The Ethics of Consumption: The 

Citizen, The Market, and The Law" 11th Congress of the European Society for 

Agricultural and Food Ethics, September, 2013, Uppsala, Sweden , and 

International Symposiums, such as ''Prospects for the 3rd millennium 

Agriculture'' USAMV-Cluj-Napoca, September 2013. 
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PART I. LITERATURE REVIEW 

 

CHAPTER I AGRICULTURAL WATER MANAGEMENT: CONCEPT, 

POLICIES, STUDIES AND STRATEGIES  

 

One of the most promising ways of placing the ecosystems on the water 

agenda is by economic valuation of services sustained by ecosystems. This is 

because of their role of providing a wide range of services to people (Dlamini, 

2012). In this way can they be compared to those from other sectors and 

internalized in decision-making processes. Economic valuation of ecosystem 

services is fundamentally rejected by eco centric environmentalists who argue 

that humans are not capable of setting a price on ecosystems. The aim of 

economic valuation is for quantifying the contribution of water resources use to 

human well-being (Champ et al., 2003, p. 9). 

The economic value of water is determined by the impact on social welfare, 

which is given by the aggregate impact on the utility of individuals in society 

(Turner et al., 2004). The value of water in terms of the common worth of 

money also needs to be commensurable in terms of place, form and time (Awwa 

Research Foundation, 2005).  

Environmental Flows

Ecosystem Flow

Flow ServicesEcosystem Services

Economic Value

 
Figure 1.1 Correlations among Flows, Functions, Services and Value 

Source: Korsgaard, 2006, p. 11 

 

1.1 WATER MANAGEMENT 

 

The basic resolves of welfare economics are that the intent of economic 

activity is to raise the well being of the individuals who make up a society, and 

that each individual is the best judge of his/her own welfare (Friedman, 1962). 

This welfare depends not only on the human consumption of private goods and 

of goods and services produced by the government, but also on the quantities 

and qualities they extradite of nonmarket goods and service flows from the 
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resource environment system. The characteristic of welfare is normative or 

prescriptive; to seek the resource allocation that maximally contributes to the 

satisfying of needs and wants of the individuals in society (Agudelo, 2001). 

To attain effective and efficient management of water, as the key to human 

survival and development, has stood out as an insistent global concern. It is 

perhaps universally assumed that water management, as an integrated system 

based upon local knowledge and practices, is either ónon-existentô or ''irrational'', 

''narrowly pragmatic and in the process of disappearance'' (Singh, 2006). 

There are some reasons to manage water as the world faces an impending 

water crisis. Water resources are increasingly under pressure from population 

growth, economic activity and intensifying competition among users. The water 

withdrawals have boosted more than twice as fast as population growth and 

presently, one third of the worldôs population live in countries that experience 

medium to high water stress. Pollution is further reinforcing water scarcity by 

reducing water serviceability downstream. Blemishes in the management of 

water, a focus on developing new sources rather than managing existing ones 

better, and whole sectors approach to water management result in incompatible 

development and management of the resource. More and more development 

means greater impacts on the environment. Now, all the concerns about climate 

changeability demand improved management of water resources to overcome 

more acute floods and droughts. This impending water crisis presents challenges 

to the water sector. 

 
Figure 1.2 Schematic Representation of Integrated Water Resources 

Management 

Source: *** - Integrated Water Resources Management (IWRM), 2004, ''For 

sustainable use of water 50 years of international experience with the concept of 

integrated water management'' 
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At the core of the water management framework is the handling of water as 

an economic good as well as a social good, combined with decentralized 

management and allocation structures, greater dependence on pricing, and 

bleacher participation by stakeholders. Main issues for water resources 

management are improving access to safe water and sanitation, and cleaning up 

the environment because of concerns about the health of people. Economic 

growth is leading to more demand for water, and more pollution of the existing 

resources and increased urbanization (Al Talhi, 2003). Increasing money for 

obtaining economic reserves for the issues of poor management, environmental 

and social sustainability and climate change will reduce the market failure 

(Correia and Palma, 2012). 

Imbalances between supply and demand, the degeneration of groundwater 

and surface water quality, competition among sectors, interregional and 

international conflicts, under predominating institutional arrangements and/or 

prices, a surplus of demand over supply, a high rate of exploitation compared to 

obtainable contribute, especially if the residual contribute prospective is difficult 

or costly to tap (Mediterranean Water Scarcity and Drought Working Group, 

2009, ''Mediterranean Water Scarcity and Drought Report''), all bring water 

issues to the fore front of water scarcity (***-United Nation(UN)-Water, 2006, 

''Coping with Water Scarcity''). 

Water Scarcity is divided in to two kinds of water: Economy and Physical 

Scarcity.  

-Economic scarcity occurs when there is a lack of investments in water or 

lack of human capacity to keep up with growing water demand.  

-Physical scarcity occurs when available resources are insufficient to meet 

all demands, including minimum environmental flow requirements.  

The arid regions are overwhelmingly related with physical water scarcity. 

But a stand out alarming direction is an artificially formed scarcity, even in 

situations where water is clearly abundant. It is due to overdevelopment of 

hydraulic infrastructure, most often for irrigation. Water resources are 

overcommitted to various users, and there simply is not enough water to meet 

human demands and meet environmental flow needs. 

Signs of economic water scarcity contain modicum or large infrastructure 

development so that people have issue obtaining enough water for agriculture or 

even drinking; or unfair distribution of water even though infrastructure exists. 

Signs of physical water scarcity include cruel environmental degradation 

including river dryness and pollution, declining groundwater, problems of water 

allocation, where some groups prevail at the expense of others (*** - 

International Water Management Institute (IWMI), 2006, ''Water for food, water 

for life''). 
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Figure 1.3 Typology of Water Stress Condition, Source: Vlachos, 1982 cited by 

Mediterranean Water Scarcity and Drought Working Group, 2009, 

''Mediterranean Water Scarcity and Drought Report''. 

 

Water protection has numerous senses. It denotes accumulating, banking, 

diminishing or reusing water. In terms of utility management activities for 

dealing with water shortages, conservation can mean reducing both short and 

long term demand resource management. The proportion between total 

freshwater and total resources is a broad indication of the supply of water. The 

pressure on water resources is water stress, mainly related to an over-ratio 

abstraction of water in relation to the resources available in a particular area. 

Water stress happens when require for water go beyond the obtainable amount 

through a certain period or when reduced quality limits its use. The 

implementation of policies or measures which serve to control or influence the 

amount of water used refers to demand management. This includes initiatives 

having the objective of reducing the amount of water used (*** - Mediterranean 

Water Scarcity and Drought Working Group, 2009, ''Mediterranean Water 

Scarcity and Drought Report''; ***-http://www.feem-

web.it/nostrum/glossary.html, 13.02.2014). 

 

1.1.1 The Principles of Water Management 

A decade and a half ago water was officially recognized as a scarce resource 

by the international community.  Since the 1992 Dublin Statements clearly 

stated that water resources are not infinite and they are ''vulnerable'' (Solanes and 

Villarreal, 1999). 

The Fourth Principle of 1992 Dublin Statements defines ''water as an 

economic good''. On the other hand, the first principle of 1992 Rio Statements 
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that supplemented the Fourth Dublin Principle implicitly suggests that ''water is 

a social good''. Therefore humans are entitled to at least certain levels of water 

especially under the responsibility of their respective governments (Dudu and 

Chumi, 2008). 

The scarcity of water has been on the agenda of policymakers and 

researchers in certain parts of the world, such as Middle East and Africa, for 

quite some time prior to the Dublin Statements.  

The water scarcity discussions have brought to the front deeper cases such as 

the significance of irrigation for food security and public health as well as its 

contribution to the development of agriculture subsidiary developing economies. 

The moment that water is accepted as an economic good as suggested by 1992 

Dublin Statements, it can be easily gathered to these models as a production 

factor. Further, since partial and general equilibrium models permit objective 

oriented specification of the economic incident, they are also suitable to make 

case specific analysis without losing the generality of the same analytical 

framework (Dudu and Chumi, 2008). 

Treating water as an economic good is substantial for logical decision 

making on water allocation between different, vying water sectors, especially in 

an environment of water resource scarcity. In countries where is a multitude of 

water resources, there is more of an inclination to treat water as a social good to 

fulfill equity, poverty reduction and health objectives through economic 

objectives. Environmental security and protection is also part of the vision of 

water as a social good. 

 1.1.2 Agricultural Water Management 
The agricultural water management contains irrigation on different ventures 

and farms, drainage of irrigated and rainfed areas, watershed recuperation, 

recycled water use, rainwater harvesting, and all practices in field water 

management. 

Challenges meeting agricultural water management include the policy and 

institutional challenge. In many countries, the poor track record of the state has 

pushed a shift by a new public/private model for irrigation, in which government 

gradually becomes more of, an organizer, and users and markets play a growing 

role in management and finance (Schoengold and Zilberman, 2007).  

 

1.2 POLICIES RELATED TO WATER AND ENVIRONMENT USE IN 

AGRICULTURE 

 

1.2.1 Middle East North Africa (MENA) 

The water policy is treating water as an economic good. Water shares a 

number of characteristics with other resources like life and politics. It's also 

scarce and a global issue (Al Saadi, 2006, p. 13). In the world, water is one of 

the few renewable resources via the hydrological cycle (Al Salhi and Al 
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Ghureiri, 2008, p. 29). There is a rise to in stress concerning the ownership and 

the control of water for purposes such as agriculture, irrigation, and industrial 

and human consumption (Young et al., 1994). 

The MENA is characterized by great disparities in wealth and differently 

structured economies. The climate is predominantly arid and hyper-arid. 

Significant agricultural production relies on public or private irrigation using 

surface water, groundwater, or some combination (Allan et al., 1995). The water 

and agricultural sectors are closely linked. In most of the MENA countries, the 

agricultural sector is the largest consumer of water (Weinthal et al., 2010). The 

biggest irrigation latent is paying attention in Iran, with 5.6 million ha, stand on 

renewable water resources, Syria and United Arab Emirates guess that their 

irrigation potential is minor than the area provided for irrigation (***-FAO, 

2009, ''Irrigation in the Middle East region in figures''). 

1.2.2 Iraq  
The Ministry of Water Resources (MWR) is in charge for all public water 

planning in Iraq. Other central institutions implicated in the water policies in 

Iraq comprise the Ministry of Agriculture (MoA), the Ministry of Energy 

(MoE), the Ministry of Municipalities and Public Works (MoMPW), the 

Ministry of Environment and some local governorates concerned with economic 

and human resources (Najar, 2010, p. 24). The institutions could offer scientific 

sustain on water concerns and possible human resources for the governance, also 

some small organizations are appear (***-UNDG, 2005, ''The National Water 

Master plan''). 

Since 1918, the tasks of the irrigation office have been: checking the 

discharges in Iraqi rivers and floods; building and operating dams; constructing 

irrigation , drainage schemes, providing studies and design services for different 

irrigation projects (***-The Encyclopedia of irrigation in Iraq, 2006, p. 21). 

Water resources development and organization plans were prepared in the 

(1960s-1980s), (***-FAO, 2004, ''Support the drafting of national water 

resources master plan''). The law of irrigation (No. 12 of 1995) and one more on 

Environment (No. 3 of 1997) have been endorsed (***-Economic and social 

Commission for Western Asia (ESCWA), 2004, ''The optimization of water 

resource management in the ESCWA countries''). 

In 2003, water legislations were developed with the aim to rationalize water 

consumption and promote water users and other forms of farmers associations. 

Water usersô fees were applied by MoWR of the cost of water in Iraq 2003. That 

price makes the cost of farmers, 500-2500 ID for one Dunum according the type 

of irrigation. During 2004-2005 the government tried to fix this ratio, however 

the real cost is less than the government cost by 50%. From that time until now 

this taxation process has still not been enacted successfully (*** -The 

Encyclopedia of irrigation in Iraq, 2006; Harun, 2013c). 

The water resources of the Kurdistan region are divided in certain sectors: 

agriculture, industry, drinking and livestock. According the agriculture, the need 
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of the region is 10Ĭ109m3 to irrigate around 676,897 ha; that equals about 50% 

of the Kurdistan region's land. In 2011 the capacity of irrigating land was 

5.5Ĭ109m3, but only 2,256 m3 was used for irrigating 177,406 ha of land. That 

represents 22.56% of the land and the objectives for 2018 are 250,000 ha, which 

means in the next five years it will raise to 32% of the land.  

Tables 1.2  

The Capacity of the Water Resources of the KRG in 2011, and Objectives for 

2018 

 

No. 
Purpose 

 

The regionôs 

need 

 

The Regionôs capacity 

in 2011 

 

Objectives for 2018 

 

Capacity 

 
% 

Capacity 

 
% 

1. 

Water for 

agriculture 
sector 

 

10 billion m3 

to irrigate 
767,897 ha 

(50% of KR) 

 

5.5Ĭ 109 m3 

but only 2256 
m3 is used to 

irrigate 

177,406 ha of 
land 

22.56 Storage of 15.5 
Ĭ 109  m3 and 
the usage of 

7284 Ĭ 109   m3 

to irrigate 
250,000 ha of 

land 

72.84 

2. 

Drinking 

water 
 

365 Ĭ 106   m3 

 

365 Ĭ 106m3 

 

100 438Ĭ 106   m3 

for six million 
people 

120 

3. 

Industrial 

purposes 
 

320 Ĭ 106   m3 

 

320 Ĭ 106m3 

 

100 1Ĭ 109  m3 

 

312 

4. 
Water for 

livestock 

20 Ĭ 106   m3 

 

20 Ĭ 106 m3 

 

100 25 Ĭ 106   m3 

 

125 

 Total 

10,705Ĭ106 
m3 

6,461Ĭ106 m3  but only 
2.961Ĭ106m3 has been 

used 

16,963Ĭ106 m3 and 
should benefit from 

8,747Ĭ106 m3 

5. 

Storing 

water in 
the dams 

 

- 16.963 Ĭ 109 

m3 of water  
 

-Storage of 

6,461 Ĭ 109   
m3 

38 

 
 

 

Storing 16.963 
Ĭ 109   m3*  

100 

 
 

 

- the use of 
8747 Ĭ 109   

m3 

- the use of 
2961 Ĭ 109   m3 

33  using 8747 Ĭ 
109   m3 

 
100 

Source: MoAWR, (2011),''To achieve food and water security in the Region of Kurdistan''.  

 

This requires the implementation of some small projects like: 650 ponds, 

building four new large irrigation systems in Shamamik 200,000 ha, Klesa 

10,000 ha, Makhmoor 2,500 ha, Barazgr 1,250 ha and Dashtyharir 1,500ha in 

Erbil, Sangasar and Sirwan 12,000 ha in Sulemani, and in Duhok are Beerka, 
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Bsherian, Deraboon, Ghazar, Goumll Chmaze and Slevani by 125,000ha. It is 

vague but according the data from the strategic plan of the Ministry of 

Agriculture and Water Resources of Kurdistan Regional Government (MoAWR-

KRG, 2011) it is explained that, the objective is to increase the capacity storage 

in 2018 to around 15.5Ĭ109m3 and the usage of 7284Ĭ109m3 to irrigate 250,000 

ha, which will raise it to 72.84% of the land.  The need of irrigation per hectare 

of the region can be observed in Table 1.2 

 

1.3 STUDIES REGARDING THE ECONOMY OF WATER MANAGEMENT 

AND POLICIES 

The number of previous studies are vast and diverse related to this subject 

and were conducted all around the world. For a better analysis of the current 

issues it was considered necessary to group the information by world, continents 

and regions. 

1.3.1 The Economy of Water Management and Policies in the 

World  

1.3.1.1 The Economy of Water Irrigation and Management Methods 

in the World 

Perry et al. (2009) explained that irrigation is widely criticized as a wasteful 

and inefficient user of water, particular in water small areas. Enhancements to 

irrigation management are projected as a method of growing agricultural 

production and dipping the demand for water. The expressions for this debate is 

frequently damaged, failing to clarify the real character of water used in 

irrigation into evapotranspiration, and come back flows, which is based on local 

circumstances. Other relations connecting evaporation, transpiration, and crop 

yield are largely linear so that increases in yield are straightforwardly and 

linearly interrelated with increases in the consumption of water. 

1.3.1.2 The Strategic Water Policies in the World 

The essence of this review is to observe the goal and investment of water 

policy and to make a strategic plan to improve the optimization of the 

international framework of water in the world, especially by the following 

economic points: 

Brouwer and Georgiadou (2011) showed that supply infrastructure had been 

extended considerably, including the building of reservoirs or inter-basin 

transfers for both groundwater and surface water. The study revealed that 

Mediterranean countries like Italy, Spain, France, and Greece follow an 

increasing trend in the use of irrigation water with the exception of Portugal, 

which has slightly reduced its demand. Predictions about future land occupation 

for irrigated agriculture imply stability for the Northern to the South east part of 

the Mediterranean countries. Extension of the land under irrigation is predicted. 

That idea came from absolute theory which is the planetôs uneven distribution of 

freshwater resources, population growth with rising food demand and predicted 

increases in droughts due to climate change that have set the global community 
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under alert. There are also several approaches to predict the farmersô openness to 

a water pricing scenario. The enclosure of more variables in the óbest fitô model 

that were not incorporated in the dataset or even a different combination of the 

variables of the existing dataset is suggested for further research. Results like 

that can create policy implications.  

1.3.2 The Economy of Water Management and Policies in the 

European Union 

1.3.2.1 The Economy of Water Irrigation and Management Method 

in the European Union 

The Economy of Water Irrigation and Management Method and strategic 

policies in the European Union have different issues and also different ways to 

manage it. Some regions are especially having water issues. The following 

papers and investigations show some cases to manage it by other methods and 

legislation frameworks like WFD, CAP. 

Guti®rrez and Irene (2011) said that generic water is a vital resource, as well 

as a critical limiting factor for economic and social development. They also 

illustrated the application of a hydro-economic model to evaluate the potential 

implications of different water policies under normal and dry climate conditions 

on the large-scale irrigation systems of the Middle Guadiana basin in Spain. 

Farmersô behavior was simulated using a multi-scale economic optimization 

model. The analysis clearly relied on modeling assumptions which warrant 

further investigation; however, it demonstrated the potential of hydro-economic 

tools for policy and climate impact analysis.  

1.3.2.2 Water Management and Strategic Policies in the European 

Union 

Elnaboulsi (2008) stated that the directive integrates economic instruments 

in environmental policies to give incentives for the sustainable use of water 

resources. The analysis was of a meeting point on public water utilities, 

essentials to be financially self-sufficient, and facing demand and capacity 

shocks. The simultaneous determination of incentive pricing policies and 

investment rules under an ex ante maximum demand accuse was dealing it. To 

strengthen the completion process, pricing policies must take into account the 

EU environmental, economic, and social objectives within other sectorial, 

structural, and unity policies of the Common Agricultural Policy (CAP). It is 

also highly recommended to take on and implement parallel work on public 

education programs, convincing people that they should keep water and be less 

wasteful in its use.  

 1.3.3 The Economy of Water Management and Policies in the 

United States of America (U.S.A.) 

The economy of water irrigation and management method and strategic 

policies in the USA has advanced programs to manipulate issues and also 

different ways to manage it. Also some states and regions are having water 
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issues. The following papers and investigations show some cases to manage it 

by other methods. 

           1.3.3.1 The Economy of Water Irrigation and Management Method in 

the United States of America (U.S.A.) 

Maras (2004) explained the wide detail for economic and financial water 

management in small communities in rural America. It is important to 

understand the need for ñcapacityò and the challenges the very small systems 

face in operating and maintaining compliance with increasing standards. Small 

systems face unique challenges in developing sustainability. Locating affordable 

funding, retaining certified operators, complying with regulatory standards, 

engaging local leadership, accessing training and technology, meeting 

unattainable mandates, and finding a community meeting place are just some of 

the challenges.  

           1.3.3.2 Water Management and Strategic Policies in the United States 

of America (U.S.A.) 

Sunding (2002) proposed in the Western United States to protect natural 

resources by enhancing in stream flows increasing pressure. Such policies 

inevitably mean reducing diversions to irrigated agriculture. The impact analysis 

considered in the current suggests that the overall cost of improved water quality 

in the estuary can be reduced dramatically by allowing broad-scale water trading 

among growers.  

1.3.4 The Economy of Water Management and Policies in 

Australia  

1.3.4.1 Economy of Water Irrigation and Management Method in 

Australia 

Graymore and Wallis (2010) explained the implications of drought 

conditions in Southwest Victoria on the development of demand management 

strategies and rural and regional areas. In some regions of Australia and also 

around the world, there is need to decrease water use to make sure security of 

supply into the future. The effectiveness for developing of water, reduction 

behavior change strategies, it needs sympathetic of peopleôs approaches. The 

issues that come into view to crash on water use performance were not formerly 

identified included the sources of water supply: previous knowledge with water 

shortages, reliance in the water ability, government and difference in the drivers 

for water reduction was found.  

1.3.5 The Economy of Water Management and Policies in China 

1.3.5.1 The Economy of Water Irrigation and Management Method 

in China 

Fang et al. (2010) started by alerting the community, decision makers and 

the regime in China that severe water deficit and failing environmental quality 

were threatening agricultural sustainability in the North China Plain. This 

identifies the property of soil management, irrigation timing and amounts, and 

crop genetic upgrading on water use efficiency. Also recognized numerous 
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knowledge gaps for further increasing, escalating scientific sympathies of the 

effects of agronomic management on various soil and climate conditions and 

quantifying the interaction between soil water and nitrogen in water-limited 

agriculture for improving both water and nitrogen-use efficiency; improving 

irrigation practices based on real time; and maximizing Water use efficiency 

(WUE) by water management and scale allocation. 

1.3.5.2 Water Management and Strategic Policies in China 

Wang et al. (2007) showed that there is a wretched lack of systematic 

information on the groundwater economy, especially on the agricultural 

consequences of groundwater depletion and the importance of groundwater in 

Chinese agriculture. The objective was to sketch a general picture of Chinaôs 

groundwater water resources and to focus on government polices and 

institutional issues. The challenges for implementing such policy are: The 

policies to influence agricultural groundwater use have been difficult to 

implement around the world and perhaps particularly in socio ecological 

environments such as Chinaôs with large numbers of small users scattered across 

great distances. Even targeted policies are difficult to implement, and 

government has had little success in controlling the extraction of groundwater or 

protecting its quality with the many formal laws and regulations now in 

existence. In contrast, farmers have been responsive to increasing shortages. The 

results showed that groundwater problems and their agricultural consequences in 

Northern China are heterogeneous across space and changing rapidly over time. 

While the problems are serious, they do not present everywhere with the same 

severity. 

1.3.6 The Economy of Water Management and Policies in India 

1.3.6.1 The Economy of Water Irrigation and Management Method 

in India 

Chowdhury (2008) anticipated the scarcity value of irrigation water to 

farmers of Bangladesh and compared it with India, particularly; in the Ganges 

needy districts. They used physical production function for the analysis. The 

significant implications for the study were an optimal allocation of water 

between different groups of farmers. The reflection was of the user's value 

(irrigation value) of water and therefore it does not take into account of the net 

benefit from water quality, return flow, indirect use and social objectives. The 

measurement of these components would certainly give an upward estimate of 

this value of water if we restrict to quantity aspect only. The results showed that 

medium land farmers have higher marginal value per m3
 

of water. Marginal 

value productivity of water is peak among very small farmers followed by large, 

small and medium farmers. It was already shown that Bangladesh has a 

significant need for water in agriculture during the dry season and the fact that 

the marginal productivity of this water varies significantly between farmers and 

regions showed that water management is a very crucial policy issue in 

Bangladesh. 
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1.3.7 The Economy of Water Management and Policies in the 

Middle East and North Africa (MENA)  

1.3.7.1 The Economy of Water Irrigation and Management Method 

in Middle East and North Africa (MENA) 

Heshmati (2009) stated that irrigated agriculture represents a large share of 

land used in agriculture as well as a large share of gross value of agriculture-

related production, and main sectors are using water in the region. However the 

management in the region is preoccupied with electricity and there is also little 

success in the household. Harun (2011) revealed that the surface water is usually 

the main source of water for agriculture in semi-arid regions, especially in the 

Kurdistan Regional Government- Suleimani Governorate. The key objective of 

the study was to evaluate the utilization of surface water resources 

(precipitation), make an economic price for water used, and show the impact on 

the present agriculture activities, with a predication of future forecast of water 

resource fluctuation rate and productivities. This is made with overall 

considerations of all the obstacles prevailing against agricultural development in 

the region. This investigation evaluated the actual promising agriculture natural 

resources and the capacity for increasing productivity, thus resulting in national 

food security of the territory. The conclusions were follows: Water resources are 

available for supplementary irrigation during dry farming and for summer 

cultivation. Because of the availabilities, looks promising for future 

development in spite of the soil and the climate. Because of the absence of 

management and the traditional irrigation system, the agriculture sector has 

collapsed since the implementation of SCR 986, in 1997. There is a huge 

difference in the amount of water {Water surplus (510.18), water deficit (-

2000.1)} of the annual rainfall in this district. These relatively high percentages 

of surplus are attributed to the concentration of the rainfall within five months 

(702.5) of relatively low average temperatures and the total potential evapo-

transpirations were 1,273.53 mm. 

1.3.7.2 The Water Management and strategic Policies in Middle East 

and North Africa (MENA) 

Amin (2003) found that the issue in the Kurdistan region is that a huge 

amount of water supply in the past has led to the consumption the same amount 

of water in the present days, because of the absence of a water policy to set up 

the value of this good. Molle et al. (2007) examined the potential and current 

impact of pricing policies in the Jordan Valley. They described the likelihood of 

success of such policies in terms of operation and maintenance cost recovery, 

water savings and improved economic efficiency. Showed that while operation 

and maintenance (O&M) costs can be recovered higher water prices have 

limited potential for achieving gains in irrigation efficiency.  
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CHAPTER II ECONOMIC VALUATION OF WATER RESOURCES  

2.1THE MEANING OF ECONOMIC VALUE 

 

From the early history, Greek philosophers (624-546 BC) said "The origin of 

all matter is water", (Ali and Mohammed, 1999, p. 11).  Plato (428-347 BC) had 

observed that: ñOnly what is rare is valuable, and water, which is the best of all 

things, is also the cheapestò. For Saint Thomas Aquinas (1225-1274), the true 

value of an item was determined by its ñinner goodnessò, an intrinsic quality of 

the item stemming from its relation to the divine purpose. Barbon wrote in 

(1690), ñThings may have great virtues, but be of small value or no price if they 

are plentifulò, (Hanemann, 2006).  

Adam Smith (1776), in the book ''Wealth of Nations'' has knowingly noted 

the distinction between the market price and the economic value in his passage 

describing the paradox of water and diamonds: "The word Value, it is to be 

observed, offer as a solution some offhand remark such as. Water has high 'total 

utility' and low 'marginal utility,' and diamonds, the opposite, has two different 

meanings, and sometimes expresses the utility of some particular object, and 

sometimes the power of purchasing other goods which the possession of that 

object conveys. The first one may be called óvalue in useô; the other, óvalue in 

exchangeô (Book I, chapter IV, p. 25).  

The modern concept was first formulated by Dupuit (1844) and Marshall 

(1879). Dupuit stated that the ñmaximum sacrifice expressed in money which 

each consumer would be willing to make in order to acquire an objectò provides 

ñthe measure of the objectôs utilityò.  

In 1992, the Dublin Water Principles stated óówater as an economic goodôô 

for the first time in United Nation (UN) regulating. And in the same time, it has 

been recognized as an economic good for many centuries before that time 

(Rogers et al., 2002), correcting the concept of water as an economic good and 

explaining, in practical terms, the economic tools that can be used to affect the 

environmentally, socially, and economically efficacious use of water. Even 

among economists, there is an unsuitable assessment of the complexities of 

water as an economic good (Rogers et al., 1998). These turn it, especially from 

other goods and they contribute to the commentary of the present crisis in water 

(Hanemann, 2005). The concept of economic value shows that, how it is 

measured, and usefulness of water in different ways. After that, it seems that the 

discussion about water should be treated as an economic good (Hanemann, 

2006). 
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2.2 PUBLIC GOODS AND TOTAL ECONOMIC VALUE (TEV) 

           2.2.1 The Characteristics of Public Goods 

 

A public good, as defined by economic theory, ''is a good that, once 

produced, can be consumed by an additional consumer at no additional cost'' 

(Holcombe, 1997), or ''it is produced by a monopolist who is able to exclude 

potential users from consuming any unit of the good unless they pay a price that 

the monopolist charges for each unit consumed. The monopolist can choose both 

a price to charge and a quantity to produce consumers differ in their demands for 

the public good'' (Bergstrom, 2002). Economically, a public good can be defined 

as a good having one or both of the characteristics of non-excludability and 

jointness (non-rivalry) in consumption. Non excludability means that it cannot 

be kept people from consuming the good once it has been produced, and 

jointness (non-rivalry) in consumption means that one 

personôs enjoyment of a good does not diminish the ability of other person to 

enjoy the same good (Kotchen, 2012).  

From an economic standpoint, public goods are a benefit but not as much as 

private goods whose source is market failure. The issue is ''free riding''. People 

have a small stimulant to supply public goods when they can easily enjoy the 

benefit of non-rival and non-excludable provided by others, and it is applied the 

same for environment protection, because of facing free riding by individual. 

Policies of environment elevate the benefit and override the cost, meaning it's 

rarely traded in market and not easy to find the observable price. So, in order to 

solve that case, many techniques named non market valuation is used (Kotchen, 

2012).  

2.2.2 Total Economic Value (TEV)  

A concept used by environmental economists to depict and assessing the 

values of the benefits that nature has on human society is óTotal Economic 

Valueô (TEV). TEV is a welfare concept which is the total of both the use and 

non-use values that humans and society obtain or lose from the marginal 

changes in ecosystem services (Co-ord. Pascual, Muradian, 2010, Chapter 5, p. 

10). Use values involve reaction to the ecosystem service, either directly or 

indirectly, whereas non-use values are associated with benefits derived from the 

knowledge that the ecosystem service is maintained or reconditioned. TEV is 

anthropocentric and reflects the preferences of human beings (Korsgaard, 2006). 

The modification of value in the functions, provided by a water resource can be 

created by the change in the value of the tendered, of commodities and services 

provided. The use values and non-use values are two main groups showing by 

following: 

- First: Direct use of values; grow from direct relations with water resources. 

It may be consumptive, like; use of irrigation water or non-consumptive such as 

the enjoyable value (Brouwer et al., 2009).  



Rezhen Harun M. Rashid                                                           Abstract of Doctoral Thesis 

24 

 

- Second: Indirect use of values; are related with the resource usage or 

detectable benefits that can be resulting from it. Non-use values; are completed 

from the knowledge that the maintenance of resource (Turner et al., 2004). 

There are two additional types of value that they are not grouped, as both use 

or non-use values, like option value and quasi-option value: 

- Option value is the satisfaction that an individual conclude from the 

confidence that the resource is fitting for the future, given that the future 

accessibility of the resource is vague. It considered that the resource has a 

guarantee for possible future demand.  

- Quasi-option value is resultant from the potential reimbursements of 

coming up for fuller information, counting the drop aside the option is to keep 

the resource for hereafter (Brouwer et al., 2009). This is founded on a 

willingness to take advantage of the prospect of evaluating data. It is the value 

placed on keeping flexibility, and on avoiding eternal damage that might prove 

to be unwelcome in the light of further information. TEV is concluded as the 

amount of its apparatus (Figure 2.1). In practical terms, this is limited to those 

components that are feasible to quantify.ò  

 

Total Economic Value(TEV)

Non Use Value Option Value
Quasi -Option 

Value
Use Value

Consumptive Use Value

Distant Use Value

Indirect Use Value

Recreational , aesthetic and educational use value

Existence value

Philanthropic value

Bequest value

Decreasing Tangibility to individuals 

 

Figure 2.1 The Components of the total Economic Value for Water Resources 

Source: Turner et al., 2004; Brouwer et al., 2009 

 

 

 

 

 



Rezhen Harun M. Rashid                                                           Abstract of Doctoral Thesis 

25 

 

2.3 CONCEPTUAL FRAMEWORK OF THE ECONOMIC VALUATION  

 

The economic science is determining how available resources may be best 

used to promote human welfare; the concept of economic value has its 

establishment in neoclassical welfare economics (Champ et al., 2003).  

Welfare economics is normative or prescriptive in character; it requires the 

maximum resource allocation that contributes to satisfying of needs and wants 

of the individuals (Bockstael and McConnell, 1998). Welfare economics can be 

parallel with descriptive economics, which is concerned with understanding how 

economic systems function (Agudelo, 2001). 

The valuation of public good for which a market does not exists (Zhao and 

Kling, 2009). The economic valuation covenants with the valuation in monetary 

terms, of items, which are people, might care for (Table 2.1). It is appropriate 

the same idea items that are not sold in a market. To verify that, the Dupuit-

Marshall concept of economic value preserves to that topics (Hanemann, 2005), 

yet for something that is not sold in a market, it is still significant to 

conceptualize the economic determines of the contentment (Haab and 

McConnell, 2003). 

The preference can be representing via a utility function defined over goods. 

The non-market goods k are likelihood listed as Q = [q1, q2, ...xk]. The utility 

function appoint single number, U(X, Q), and for each pack of goods (X, Q). For 

any of them (XA,QA), (XB,QB), then the particular numbers packed by utility 

function are like that U(XA,QA) >U(XB,QB) if (XA,QA)  is choose over (XB,QB). 

Also money comes in this process in scarcity, in market goods individuals 

choose the amount of each good to buy it, the relative prices of market goods P 

= [P1,P2, é,Pn] and available income. The problem had shown how to get the 

highest possible utility level when spending income y to purchase of market 

goods is subject to a rationed level of the market goods (Champ et al., 2003). 

Max U(X, Q) s.t.  P.X Ò y, Q = Q0  [2.1] 

                                 X 

The measure of compensating welfare, which refers to C, putting 0 

superscripts denote the initial, status quo, conditions and 1 denote the new 

conditions as provided by the policy, thus defined by indirect utility function. 

The value of the change to her in monetary terms is represented by the two 

Hicksian measures, the compensating variation C which satisfies 

                                v(P0,Q0,y0) = v(P1,Q1,y1- C)  [2.2] 

          Where: C could be (+ or -), and depends on price increase, size of tax sum, 

the idea behind C is that, if give up C with changes, then back to original utility 

(Champ et al., 2003; Carson, 2005). 

Another welfare measure is equivalent to the amounts of additional income 

that needs at the first time or after to get the same for utility change, and the 

equivalent variation, which satisfies to E as follow: 

                           V (P0,Q0, y0 +E) = v(P1,Q1,y1)   [2.3] 
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   Observe that 

                           Sign (C) = sign (E) = sign (v1-v0) [2.4] 

If the change is regarded as an improvement, C > 0 and E > 0; in this case, 

C measures the individualsô maximum WTP to secure the change, while E 

measures minimum WTA to forego it. If the change is regarded as being for the 

worse, C < 0 and E <0; in this case, C measures the individualsô WTA to endure 

the change, while E measures WTP to avoid it. If indifferent to the change, C = 

E = 0 (Carson, 2005). 

To emphasize the dependence of the compensating and equivalent variation 

on:   (the starting value of Q, the terminal value of Q, and the value of (P, y) at 

which the change in Q occurs), sometimes write them as functions: C = C (Q0, 

Q1, P, y) and E = E (Q0, Q1, P, y).  

To simplify the things, the WTP function can be define as following: 

                          WTP (Q0, Q1, P, y) =
ὅὗπȟὗρȟὖȟώ  ὭὪ ὅ πȟ

Ὁὗπȟὗρȟὖȟώ ὭὪ ὅ πȢ
      [2.5] 

Table 2.1 

Monetary Measures in Effect of the Price Change, and Environmental Quality 

Changes 

 Compensating measure Equivalent measure 

(A) CV EV 

Price fall 

(utility increase) 

WTP(WTPC)*  

for the change occurring 

WTA(WTAE)*  

compensation for the 

change not occurring 

Price rise  

(utility decrease) 

WTA(WTAC)  

for the change occurring 

WTP(WTPE) 

for the change not occur 

(B) CS**  ES**  

Improvement 

(utility increase) 

WTP(WTPC) for the 

change occurring 

WTA(WTAE)for the 

change not occurring 

Deterioration 

(utility decrease) 

WTA(WTAC) 

compensation  for the 

change occurring 

WTP(WTPE) for the 

change not occur 

Source: Perman et al., 2003 citied by Nedebele, 2009, p18; Haab and 

McConnell, 2003Note: * - Superscripts C and E denote compensating and 

equivalent measure respectively.   ** - CS and ES are compensating and 

equivalent surpluses respectively. 

 

2.4 STUDIES OF CONTINGENT VALUATION METHOD (CVM) 

There is a very rich literature on the CVM issue, in general, and on the rural 

society, in particular. This literature was around two decades ago, as the first 

concerns of agriculture and environment protection arising.  Table 2.2 shows 

more details about characteristics of numerous studies. 
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PART II MATERIAL AND METHODS  

 

CHAPTER III KURDISTAN REGIONAL GOVERNMENT - IRAQ  

 

3.1 GEOGRAPHICAL CHARACTERISTICS 

3.1.1 Location 

The Kurdistan Region is located SW of Asia and NE of Iraq and is 

composed of three governorates: Erbil (Hawler), Suleimani, and Duhok, located 

within the northern part of the Federal Republic of Iraq (Iraqi Constitution, 

Article 62). The region shares its borders with Syria in the west, Turkey in the 

north and Iran in the east (Mizori, 2012). The area of the region is 42,812 Km2 

(MoP, 2012) without the disputed area like Kirkuk, Shangar and Khanaqin, the 

total area is around 73,618 km2 (Talib, 2005), and represents 17% of the total 

area of Iraq. The region lies between latitudes 34Á42ô N and 37Á22ô N and 

between longitudes 42Á25ô E, and 46Á15ô E. The largest area is Suleimani have 

17,023 Km2, then Erbil with 15,074 Km2, and Duhok with a surface 11,715 

Km2. 

 
Figure 3.1 The Map of KRG the Governorates, Districts and the Borders 

Source: http://forum.skyscraperpage.com/showthread.php?t=195023 , 

http://www.mot.gov.iq/engli/index.php?name=mktbapicture# , last accessed 

10.02.2014 

 

3.1.2 The Precipitation and Climate of the Region 

It is true to say that the internal water resources of the Kurdistan 

Region either surface or groundwater resources are precipitation, the most 

important renewable water resources (rainfall and snow) (Ramadhan, 2010; 

MoMT, 2011). The climate of Kurdistan characterized by extreme and has a 

distinct continental interior climate conditions, with large temperature 

differences between day and night and between winter and summer (Stigter, 

2003). In summer, the temperature reaches beyond 45Ü in daytime at the 

southern boundaries of the three Governorates; the hottest months are June, July 

http://forum.skyscraperpage.com/showthread.php?t=195023
http://www.mot.gov.iq/engli/index.php?name=mktbapicture
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and August while the coldest months are December, January and February (Ali, 

2007).  

Agro ecological Climate zones 
In general, Iraq based on the climate condition is divided into seven zones: 

Basra zone, Baghdad zone, Dujaila zone, Kirkuk zone, Sangassar zone, Rutba 

zone, and Mandali zone (Omer, 2011). To focus on the study area of the region, 

explain the Sangassar zone and Kirkuk zone is the main objective of the 

investigation of the Kurdistan Region. Figure 3.6 shows the agro ecological 

zoning of Iraq and Kurdistan region.  

Despite the fertile lands in Kurdistan region, the agricultural development 

sector in Kurdistan is facing a deep analysis of the precipitation and other 

climatic parameters by a reasonably dense network of meteorological and agro-

meteorological stations as well as rain gauges. According to the distribution of 

the climate curve of Kurdistan (Cobon, MoA, 2007), can be determined as a 

semi-dry area climate. The Kurdistan region average rainfall can divide into two 

zones:  

- Secured rain-fed line (more than 600mm.yr-1), Sangassar Zone (A zone): 

consists of extending upland plains, valleys, high altitude hills, and mountain 

zone. This zone is located in the Northern and Eastern border with Iran areas the 

intermountain regions of the central part of plains covering Suleimani central 

district (Mohammad Ali, 2008).  

- Semi and Unsecured rain-fed line (less than 600mm.yr-1), Kirkuk zone 

(B Zone): lowland that includes a land in the southern part of the region, the 

main dry farming area of the country contains the semi-arid subtropical climate 

with 200 to 600 mm rainfall and the topography is relatively flat from 300-600 

meters in altitude (Buringh, 1960). 

 
Figure 3.6 Agro-Ecological Zones of Kurdistan Region Source: ***-UNDP-Iraq, 

2011, ''Drought Impact Assessment, Recovery and Mitigation Framework and 

Regional Project Design in Kurdistan Region''; MoMT, 2011 
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3.1.3 Drought  

Drought is a normal and recurrent feature of climate, the consequence of a 

natural reduction in precipitation over an extended period of time (ACSAD, 

2011). Although it's erroneously considered as a rare and random event, should 

be considered relative to some long-term average conditions of the balance 

between precipitation and evapo-transpiration in a particular area.  

3.1.3.1 Drought in the Middle East 

Since the beginning of the current century, in the Middle East many regions 

are meeting severe drought conditions (Rossi et al., 2003). Some countries like 

Iraq, Turkey, Iran and Syria which are strongly affected by the decrease of the 

rainfall, reduction of water storage, and the shortages of water irrigation which 

affected seriously their agricultural sector (UNDP - Iraq, 2011,''Drought Impact 

Assessment, Recovery and Mitigation Framework and Regional Project Design 

in Kurdistan Region'').  

3.1.3.1 Drought in Iraq, Kurdistan Region Governorate  
The drought conditions have announced in Iraq for the year 2007. The 

annual rainfall has reduced in the last years. Both the Tigris and Euphrates flow 

through Iraq in less quantity from a lack of rainfall and dams constructed in 

Turkey and Syria. The population growth also affects the water supply. The 

droughts that attacked Kurdistan region in the past few years were very harsh, 

affecting the population that was already suffering from the influences of 

previous drought spells, with a wider geographical reach and a disastrous impact 

on the lives of the population.  

The frequency distribution of KRG annual rainfall indicates that out of 

54 years, there years of wet season (60.2%) in which more than 600 mm of rain 

were available (Buringh, 1960).  

          

 

3.2 POPULATION OF KURDISTAN REGION GOVERNMENT 

3.2.1 The Demography of Kurdistan Region Government 

During the last decade of last century, the population growth in the 

Kurdistan Region was rapid, continuous and systematic (KRSO, 2012).  

Since the beginning of the national government in Iraq and the inclusion of 

the Kurdistan region, several censuses were carried out during the twentieth 

century, but the Iraqi Kurdistan region was not included in 1987. Because, the 

region was not stable in the community because of the political situation, also in 

1997 the region liberated at the time and outside of the control of the Baghdad 

government). During 1997-1998, the WFP of UN conducted a census for the 

purpose of the implementation of the SCR No. 986 for the food distribution 

program (Khaiat, 2001). However, the Census from 1957 still considered as one 

of the most successful and surveys based on population estimates (KRSO, 

2013).  
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In 2007 was estimated that around 22% of the region's population was living 

in the rural area, while more than 78% live in urban areas (cities and centers of 

districts and sub-districts Table 3.2). This phenomenon is a result of migration of 

the people from rural area to an urban area. The reasons for this migration are 

various: studies, lack of job, agricultural difficulties etc. 

3.2.2 The Work Force of Kurdistan Region Government 

The economic active population is considerate to be within the boundaries of 

the age group 15-64 years. The available labor force in the economy is classified 

as workers or unemployed in the light of their primary activity (IHSES, 2011). 

In 2003, the category of working age of population 15-64 years old, raised 

gradually from 56.7% to 57.9%, Then in 2008 to 58.2%, while the proportion of 

the population of the age group 65 and above decrease from 4.4% in 2003 to 4% 

in 2006 to 3.9% in 2008 due to higher relative importance of the first age 

category. 

 

3.3. THE ECONOMY OF THE KURDISTAN REGION GOVERNORATE 

 

The economy of the Kurdistan Region Governorate suffered several changes 

during the last 10 years. The mission of the government during the last years 

was to improve the life standard of the citizens of the Kurdistan Region 

Governorate.  

The local production was more diversity, which led to increase of the 

national average income per capita. The national income increase by seven times 

in five years, from 4,373 billion ID in 2003 to 30,224 billion ID in 2008, which 

represents an average growth rate of 47.22%. The national average income per 

capita increase from 976 thousand ID to 6837 thousand ID. 

 

3.4 AGRICULTURE IN KURDISTAN REGION GOVERNMENT 

3.4.1 History of Agriculture in Kurdistan  

The birth of the old home of the Kurds was recited as ''Carda'', ''Karda 

country'' in cuneiform writing left behind by the fourth king of the family of the 

Ur III Third Dynasty of Ur (2036-2028 B.C) in the third millennium B.C 

(Mizori, 2012). The Kurdistan Region is well known by ancient historians as an 

agricultural area. 

3.4.2 The Current Situation of Agriculture in Kurdistan Region 

The Kurdistan Region had suffered campaigns of repression, displacement, 

and sustainable infrastructure destruction since 1961, reaching their apex in 

1988 when more than 4,000 villages destroyed, their inhabitants driven out of 

their homes, and forced to live in compulsory residential areas. Now, in this 

current situation, agriculture is an effective contributor to the economy of the 

Kurdistan Region and Iraq as a whole. The agriculture sector is the second 

contribution to the national economy after the oil sector. The agriculture can 

serve as the cornerstone to poverty reduction and economic stability, however, 
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has heavily influenced by several decades of conflict, poor government policies, 

international sanctions, and more than two decades of isolation. The Oil-for-

Food Program (OFF) (UNSCR, 1995) through its supplying of artificially priced 

foreign foodstuffs, coupled with the internal sanctions imposed by Baghdad 

during the Saddam eraðwas disproportionately harmful to the Kurdistan 

Regionôs agriculture. In 2000 the agriculture was the main source of livelihood 

for about 45% of the estimated 3.6 million people in Kurdistan Region (FAO, 

2002), and declined gradually to 23% in 2007 (MoP, 2012). Moreover, the 

Public Distribution System, which substituteôs imported foodstuffs for 

domestically produced foodstuffs, and globalization in general continue to 

undermine the domestic agricultural sector by contributing to the regionôs 

reliance on imported produce and goods (Mohammad-Ali, 2008). 

3.4.2.1 The Land, the Infrastructure, and Resources  

The Kurdistan Region generally considered including the governorates of 

Erbil, Duhok, and Suleimani. There are three different land tenures in Iraq, and 

in the Kurdistan Region: (i) private ownership, (ii) land leased from the 

government on a long-term basis; and (iii) inherited land; which has passed from 

generation to generation, but frequently results in an unmanageable number of 

owners (MoA, 2007). Based on the Kurdistan Regional Government (KRG) 

Ministry of Agricultureôs total land figures and its estimate that there are 

153,669 farmers in the Region the average amount of arable land per farmer is 

approximately 10 hectares in the Kurdistan Region versus 5 hectares for the 

country as a whole (MoA, 2007).  

3.4.2.2 Agricultural Land, production, and yield 

The cultivated land in the Region, rain fed and irrigated lands, is over 

1,535,794 hectares, representing 35.79% of the Regionôs total area. The 

uncultivated areas are around 2,649,978 hectares represents 49.75% (Table 

3.11). 

Table 3.11  

The Area of Cultivable and Uncultivable Lands by Type of Irrigation and by 

Governorate, (ha), 2010 

Governora

te 

Total 

Area 

Rainfe

d 

Lands 

Irrigate

d 

Lands 

Total 

Cultivab

le Lands 

Uncultiva

ble Lands 

Erbil  
1,514,1

20 
580,645 45,635 626,280 887,840 

Duhok 931,398 254,892 46,650 301,542 629,856 

Suleimani 
1,844,8

84 
532,851 75,121 607,972 617,123 

Total 
4,290,

402 

1,368,3

88 
167,406 

1,535,79

4 
2,134,819 

% 100 
  

35.79 49.75 

Source: ***-MoP via MoAWR of KRG, 2010 
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In 2003 total area land cultivated with the main summer crops (Rice, 

Sunflower, Tomato, Eggplant and Cucumber) was around 191,525 hectares in 

the region. In 2006 it declined to 162,720 hectares, it means a decrease of 15%. 

The demolition process year after year continued, so in 2011 the area cultivated 

with those produce decreased to 28,072 hectares, which is 85.3%, non-cultivated 

(Figure 3.10).  

 
Figure 3.10 Evolution of Summer Crops Cultivated Surface 2003-2011,  

Source: MoAWR, 2012 

3.4.2.3 Livestock 

Besides the crop production, an important part of the agricultural sector of 

the Kurdistan Region is the animal breeding sector.  

The most important domestic animals are the cows, the sheep, and the goats 

because of their main produce, meat and milk, which represent an important 

source of proteins, but also because of their secondary produce, fur and wool 

which are raw materials for industry. 

 

3.5 SOURCES OF WATER 

 

3.5.1 Surface water 

The main source of water in Kurdistan Region is the surface water, although 

the instinct of this source in the region still now is not exploited for drinking and 

agriculture. The amount of surface water differs from year to another because of 

magnitude of rain and snow.  

The sources of the surface water of the Kurdistan Region are mainly 

represented by: rivers, streams, springs and dams. 

3.5.1.1 Rivers 

The surface water can be divided into two parts: (A) Permanent (continual) 

Rivers and (B) Seasonal Streams and branches. 
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(A) The Permanent (continual) Rivers are those rivers that are flowing 

continuously, which do not dry up during the drought years. The most important 

permanent river is represented by the Tigris River. 

From upstream to downstream there are some rivers and streams 

together,joining with Tigris as explained in Table 3.19. 

(B) Seasonal Stream: The streams in the Kurdistan region are numerous. The 

snow and rain are providing the sources of streams, during spring; the size of 

streams increases a lot. 

 Table 3.19 

The annual mean of the potential of water of the Tigris River in Iraq 1930-

2004 (BCM) 

River or 

tributary  
Country of 

origin  
% of 

basin in 

Iraq  

Flow from 

outside Iraq 

BCM  

Average flow into 

Tigris  in Iraq  

BCM 

Tigris entering 

Iraq  

Turkey, then 

Syria 

0 20.9 20.9 

Great Zab Turkey  26% 5.7 13.6 

Lesser Zab Iran  74% 2.4 6.7 

Sirwan Iran  75% 3.6 6.1 

Uzem Iraq  100% - 0.7 

Source: ***-World Bank, 2006, annex 2, pp. 50, Hydrological data of Tigris 

tributaries 

  

3.5.1.2 Dams 

The dam is one of the most significant mass to confine and barrier of water 

in Kurdistan Region, therefore the location of the region in the upstream, was 

helping the rest of Iraq to save and to collect the water. Several major dams and 

barrages have built on the rivers and its tributaries over the past century to 

control the flow of water for beneficial uses as follows: The Dukan Dam is one 

of the largest dams in Kurdistan region built on Dukan Lake, the Darbandikhan 

Dam is located about 65 km South East of Suleimani city in the Kurdistan 

region, and the Duhok Dam is located on the north of Duhok governorate. A 

comprehensive table listing 38 sites under proposed, constructions, and five 

completed, have compiled from various lists and maps provided by the general 

directorate of dams, Ministry of Agriculture and Water Resources. 

3.5.2 Ground water 

Groundwater is vital and the sole resource in the Kurdistan region. The 

major source of drinking water, in both urban and rural areas, relies on the 

ground water. The landscape and the formation of the land's layers in Kurdistan 

have led to large variation in well discharge levels.  
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 3.5.2.1 Groundwater Basins for Kurdistan Region  

The sedimentary lowland areas of Kurdistan Region form large, inter-

granular aquifers that can subdivide into a series of contiguous groundwater 

basins. Each groundwater basin is characterized by common characteristics and 

is hydraulically connected. 

Table 3.20 

The Groundwater Basins in the Kurdistan Region 

Governorat

e 
Basin name Districts 

Area 

(kmĮ) 

Average 

precipitation 

(mm) 

Erbil  

Erbil 

Erbil, Dashti Hawler, 

Khabat, Makhmur 4959 338 

Koya Koya 1317 486 

Makhmur Makhmur 1619 253 

Duhok 

Akre-
Bardarash 

Akre, Bardarash, 
Shekhan 2579 497 

Sumail Sumail, Duhok 1318 452 

Zakho Zakho, Duhok, Amedi 1134 610 

Suleimani 

 

Arbat-

Sharazur 

Sulaim., Sharazur, 

Halabja 1242 606 

Dokan Lake Rania, Dokan, Pshdar 765 769 

Chamchamal Chamchamal 4906 404 

Kalar Kalar, Kfri, Khanaqin 4514 360 

Source: ***-MoAWR and MoP, 2010 

 

3.5.2.2 Karez 

ñKarezò or ñqanatò is one of the sources of ground water, engineered to 

collect groundwater and direct it, through a subsurface tunnel with a gradual 

slope, to surface canals that provide water to settlements and agricultural fields 

(Al -Hassani, 1956). Some water sources known locally as ñKarezò collect water 

through infiltration by excavating a surface trench into a shallow aquifer and 

direct the water that flows from the exposed aquifer through an open channel. 

3.5.2.3 Wells 

In total, around 12,300 wells have been drilled in order to exploit 

Kurdistanôs groundwater resources, mainly in the large groundwater basins. 

Luckily, a comprehensive database of existing wells has completed recently. 

Table 3.21 shows an overview of the numbers of wells for each groundwater 

basin by well depth and by purpose. Groundwater basins are major, contiguous 

inter granular aquifer zones that are hydraulically connected. Well drilling and 

abstraction permits within each groundwater basin need to be planned and 

coordinated. 
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3.5.2.4 Springs 

Springs are the traditional main sources and providing the fresh water for 

both irrigation and drinking water, in Kurdistanôs mountain region. According 

the geographical basin lines can be classified as:  

(I) Amedy, Rania and Suleimani line;  

(II)  Hawler, Shaqlawa, Koya, Dolyalana and Darbandikhan line; 

(III)  Doly Hiran-Shaqalawa line; 

(IV)  Dolyalana line (Heshmati, 2009).  
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CHAPTER IV DATA COLLECTION AND METHODS OF ANALYSIS  

 

4.1 DATA SOURCE AND METHODS OF DATA COLLECTION 

Two main sources of information were used during this research: secondary 

and primary data. Since the collection of secondary data offers only a broad 

picture of the current situation which does not lead to the achievement of the 

established objectives of this study, primary data were also collected using a 

questionnaire implemented in Kurdistan. 

4.1.1 Secondary Data 

Secondary data represent the start point for any research. Researchers use 

this type of data to establish if the problem can be partially or wholly solved 

without collecting primary data. Secondary data offer the advantage of low cost 

and ready availability. Several data bases, reports and strategic plans were 

analyzed to obtain the most reliable information about the water policies in the 

Middle East, the agriculture and development strategies in Kurdistan, the current 

economy situation in Kurdistan, the demography and workforce of Kurdistan, 

and water availability in Kurdistan. 

(i) Agricultural data collection: 

(ii) Meteorological and Hydrological data collection: 

(iii) Demography data collection: 

Secondary data were analyzed using the descriptive statistics (frequencies, 

means, and standard deviation) and comparative analysis. 

4.1.2 Primary Data 

The survey based on questionnaire was chosen for this research because it 

offers the opportunity to collect information from or about people, as regard to 

their feelings, knowledge, behavior, preferences, values and satisfaction (Fink, 

2006; Kotler and Keller, 2006). The survey also provides necessary data to 

estimate the willingness to pay for water irrigation. 

4.1.2.1 Defining the Objectives 

A proper definition of the objectives represents the first step for a successful 

survey.  

4.1.2.2 Designing the Questionnaire 

The questionnaire is widely used to collect primary data because offers the 

opportunity to collect various information about the research population.  

The surveyôs questionnaire used in this study was structured to obtain three 

main types of information: 

I. The first information collected was about: the socio-demographic and 

economic profile of the farmer (the respondentôs age, occupation, gender, 

education) and the main characteristics of the farm (socio-economic situation, 

land tenure, price of land, access to water, type of crop production, production 

cost and benefit, to know how much farmers make from agricultural 

production).  
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II. The second part of the questionnaire offered information regarding the 

perceptions about the source of irrigation water.  

III. The third part of the questionnaire included the valuation questions about 

the willingness to pay for water in agriculture. Respondents were addressed five 

valuation questions in the form of single-bounded dichotomous choice 

questions, in which they were asked if they are willing to pay the offered bid 

amounts for water irrigation. The bids started with value 1-2$ up to 7.5-10$ per 

10 m3 for water irrigation.  

 
Figure 4.2 Sequence of the willingness to pay questions included in the 

questionnaire 

 

4.1.2.3 Designing the Sampling Plan 

1. Decide the sampling unit: the researcher must define the target population 

that will be sampled.  

2. Sample size: large samples give more reliable information than small 

samples. The sample used for this research was 236 farmers. 

3. Sampling procedure: The sampling procedures can be probabilistic or 

non-probabilistic.  

From all the sampling methods presented above the most proper for this 

study was considered to be the simple random sample, without replacement, 

continuous variable, with a relative error of 2.5%, and 95% confidence interval.  

The size of the sample was calculated as follows: 

farmers 204  farmers 12.203

108,188,1

45.244*)96.1(
)15.2(
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2
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s     [4.3] 

where n is the size of the sample and k is the probability guarantee. 

In the field, 236 farmers were interviewed. The selection of farmers was a 

difficult process and was mainly done based on the annual precipitation 
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registered in the area. This criterion of selection was chosen due to the 

particularities and the purpose of the research. 

Table 4.3 

The Distribution of the Sample by Governorate and Precipitation Zones 

Region  Number of farmers Share of zone 

% 

Share of total 

% 

DA 17 14.41 7.20 

HA 21 17.80 8.90 

SA 80 67.80 33.90 

Total zone A 118 100.00 50.00 

DB 27 22.88 11.44 

HB 35 29.66 14.83 

SB 56 47.45 23.27 

Total zone B 118 100.00 50.00 

TOTAL 236 - 100 

Note: D ï Duhok, H ï Erbil, S ï Suleimani,  

          A ï zone A of precipitation, B ï zone B of precipitation 

 

4.1.2.4 Choosing the Contact Methods  

Various methods for carrying out the questionnaire surveys can be applied, 

depending upon the measures used (e.g. traditional paper-and-pencil 

interviewing, or web-questionnaires), and the degree of the interviewer's contact 

with respondent (direct ï face-to-face interview, or indirect contact, e.g. when 

respondent receives the questionnaire by post or answers questions asked via 

telephone).  

4.1.2.5 Pre-testing 

The pretesting was performed on a small group of respondents. During the 

pre-test was observed that the farmers have difficulties in understanding the 

question related to the willingness to pay because of the measure unit which was 

represented $/1m3. After pretesting, the unit of measure was changed into 

$/10m3. 

During the pretesting process it was also noticed that farmers do not keep 

appropriate information about inputs (seeds, fertilizer, pesticides, herbicide, 

irrigation, labor etc.) and their costs for each crop and each fruit tree, so it was 

considered opportune to remove the corresponded questions from the research 

instrument. 

4.1.2.6 Data Collection and Coding 

The data collection represents the most difficult and expensive part of the 

survey. For the data collection, the researcher has conducted a face-to-face 

interview with 236 farmers, in 46 villages of the rural areas of the Kurdistan 

Regional Government. The information was collected during the summer of 

2012 June-September. To facilitate the data collection, the questionnaire was 

translated into Kurdish, which was absolutely requisite for understanding the 
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questions be the respondents; the local currency was used in the cases where 

information about the value was requested. At the moment of the research, the 

exchange rate was 1$: 1240 IQD (Iraqi Dinar). Also for the measurement of the 

agricultural land instead of hectares it was used the Iraqi dunum (1 ha = 4 Iraqi 

Dunum). 

 

4.2 THE CONTINGENT VALUATION METHOD 

 

The contingent valuation method is the most popular monetary valuation 

method among valuation researches (Baarsma, 2000). It is used for the 

estimation of the value for all kinds of ecosystem and environmental services 

(Langford and Bateman, 1993), therefore economists often use it to value 

environmental policies or damages (Tietenberg et al., 2003). It is also the most 

debatable method of the non-market valuation methods when applied on water 

or clean air (Wattage, 2002). 

4.2.1 Categories of Non-Market Valuat ion Methods 

Over two decades, the research on valuation of non-market goods has 

developed into two branches (Bergstro and Stoll, 1989): revealed preference 

methods and stated preference methods. The revealed preference methods infer 

the value of a non-market good by studying the actual (revealed) behavior on a 

closely related market. Stated preference methods asses the value of non-market 

goods by using a hypothetical setting (Alpizar et al., 2001).  

 

Table 4.7  

The Economic Valuation Methods by Category 

 

Direct: 

Observed Behavior: Hypothetical Behavior:  

Market Prices (Direct Observed) Stated Preferences (Direct 

Hypothetical) 

 Competitive market prices 

Shadow-pricing 

Contingent Valuation 

(dichotomous choice, 

willingness-to-pay-bidding 

games) 

 Revealed Preferences (Indirect 

Observed) 

Choice Modeling (Indirect 

Hypothetical) 

 

 

Indirect: 

Productivity method Contingent referendum 

Avertive (defensive) 

expenditure 

Contingent ranking 

Travel cost Contingent behavior 

Hedonic pricing Contingent rating 

Substitute goods Pair wise comparisons 

Source: Freeman (1993); Pearce and Barbier, 2000 cited by Aylward et al., 

2010, p2. 
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The revealed preferences methods include travel cost method, hedonic 

pricing, averting behavior and defensive expenditures, residual imputation 

approach and variants (productivity approaches), and replacement ''substitute 

cost'' (cost savings methods). The term of stated preferences include three main 

types of questions: first; contingent valuation method (CVM); Second: is called 

In the variously "choice experiment," "conjoint analysis," or sometimes an 

"attributes based methodò, and third type: These are known as contingent 

behavior or sometimes contingent activity questions, (***-United States 

Environmental Protection Agency-Science Advisory Board (EPA-SAB), 2009). 

The stated preference methods are based on preference data that are not 

observable in the market and that have to be drawn from people's stated 

responses to hypothetical questions addressed in surveys, while revealed 

preference methods are based on preference data that are observable in the 

market and that can be revealed from observations of real world choices 

(Korsgaard, 2006).  

4.2.2 A Short History of the Contingent Valuation Method 

The history of the contingent valuation method (CVM) can be broadly 

divided into three periods: the first period from 1915 until 1989, the second 

period from 1989 until 1992, and the last one from 1992 until nowadays. 

4.2.3 Methodological Procedure for Estimating the Willingness to 

Pay 

4.2.3.1 Usage of Contingent Valuation Method 

The contingent valuation method (CVM) has been widely used for 

calculating use value and non-use value of public goods that do not have a clear 

market price (Carson et al., 1996). A public good may be defined as ña good that 

must be provided in the same amount to all the affected consumersò (Wattage, 

2002).  

The key of a CV study is the valuation scenario presented in the 

questionnaire (Karen et al., 2004). Respondents who are not current users should 

first be asked about their interest in using the service; when developing the 

questionnaire, the researcher should put the target price in either the question 

concerning the low price increment or medium price increment, but not the 

highest increment. Experience suggests that users and prospective users in 

developing countries often treat the willingness to pay questions as a bargaining 

situation. They are more willing to pay a given price when it is the low price 

increment than when it is the medium price increment (first price asked) or the 

highest price increment (Karen et al., 2004).  

In this study, respondents were addressed five single-bounded dichotomous 

choice questions, as presented in section 4.1.2.2, by offering five different bid 

amounts starting from 1-2$ up to 7-10$ per 10 m3. For each bid the respondents 

had the possibility to choose óyesô or ónoô answer.  

 

 



Rezhen Harun M. Rashid                                                           Abstract of Doctoral Thesis 

 

43 

 

4.2.3.2 A Brief Theoretical Background 

The theory of CVM is consistent with economic welfare theory and 

theoretical base for the CV measurement of public (Carson, 2005) goods. 

According to an individualôs indirect utility function can be expressed as e(Y, P, 

D, Q); where Y is monetary income, P is the vector price for other goods and 

services, D is demographic and socio-economic vectors, Q represents a vector 

for improving quantity and quality of water.  

4.2.3.3 The Estimation of the Factors Affecting the Willingness to 

Pay 

The economic valuation of public goods is based on random utility 

maximization. The procedural way to let for maximization of implicit 

preferences is to consider a utility function that is decomposable into two 

additively separable parts: 

(1) A deterministic component specified as a function of measured features 

of the alternatives and/or the individual,  

(2) A stochastic component acting unobserved features affecting choice, 

inter individual differences in utilities count on the difference in tastes, 

measurement errors, and functional misspecification (Manski, 1977 via Baltas 

and Doyle, 2001).  

It is assumed that the respondent knows which choice maximizes his 

utility, thus, the process is deterministic. On the other side, the process is also 

stochastic because the researcher does not observe everything about the 

individual. For the researcher, the response given by the individual is a random 

variable with a probability given by Rollins et al, 2008: 

P1 = Prob(Yes) = Prob )V(F]VV[
0011

D=e+²e+
h      [4.9] 

and P0 = Prob(No) = 1 - Prob(Yes) 

where 10 eeh -=  and )(ÖhF  is the cumulative density function of h. 

This study uses the random utility model to determine the willingness to pay 

for water irrigation. Individuals are asked about their willingness to pay by 

addressing five single-bounded dichotomous choice questions.  

 

4.2.3.4 The Estimation of Willingness to Pay 

The estimation of willingness to pay (WTP) at the household level has both 

theoretical and empirical implications, because farm investment decisions 

depend on consumption as well as production parameters (Holden and Shiferaw 

2002). 

The random effects probit model provides the estimated coefficients for all 

factors affecting the willingness to pay for water irrigation. Following the 

median willingness to pay is calculated directly on the sample data. Most 

researches choose the median of WTP because this is consider to less sensitive 

at the tail in case of normal distribution, than the mean WTP (Dumitras, 2008 

via Hanemann, 1984). The median WTP is the value of WTP that divides the 
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sample exactly in half ''that is, the value of WTP at which exactly 50% of the 

sample have a lower WTP and 50% have a higher WTP'' (Pearce et al., 2002). 

Thus, the median WTP represents the amount of money which equals the 

probability of 50% that one person will answer Yes to the valuation questions. 

For the logit model the probability of yes answers equals with 50% and can be 

written as following: 

0ÒÙÅÓ  Ȣ Ȣ πȢυ        [4.14] 

where Xi is the independent variables of the estimated model, ‍i the coefficient 

of the independent variables Xi, WTP the median value of WTP which will be 

calculated, and ‍WTP is the corresponded coefficient. 

The median WTP can be obtained using the formula: 

WTP

ii X
WTP

b

b

-

Ö
=      

 [4.15] 

The median WTP is calculated for each respondent by averaging the 

individual median WTPs over all observations (Rollins et al., 2008). The 

regression results are used to predict the probability of answering ñYesò to the 

valuation questions as function of the offered bid amounts and other factors that 

may affect the willingness to pay. 
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PART III RESULTS AND DISCUSSIONS 

CHAPTER V THE STATE FACT OF THE RURAL AREA OF THE 

KURDISTAN REGIONAL GOVERNMENT  

  

5.1 SOCIO-DEMOGRAPHIC CHARACTERISTICS 

5.1.1 Socio-Demographic Characteristics of People from the Rural 

Area of the Kurdistan Regional Government 

The socio-demographic collected data were analyzed from three different 

points of view to obtain general information about the gender, age, education 

levelôs distribution, family in a rural area of the Kurdistan region. After that, the 

same data characteristics were analyzed only for the head of the farm, he/she is 

the decision maker of the agricultural activity. Furthermore were analyzed the 

socio-demographic characteristics of the respondents whom declared their main 

activity farming. This was done to see a clear profile of the persons involved 

totally in the agricultural activity. The rural area of Kurdistan region has specific 

characteristics and faces many challenges. The results of the research revealed 

that rural space of Kurdistan is affected by poverty, and the farmers are dealing 

with many problems and they hardly survive. 

The analysis of the average age of the rural population shows that the people 

from Duhok governorate are the youngest among the total, with an average age 

of 24 years and almost 9 months, while the older ones are in Erbil governorate 

with an average age of 26 years and 5 months. From the precipitation 

distribution of the rural space can be observed that people from rural zone A are 

older than those from rural zone B by average with 2 years and 4 months. The 

reason for this disparity between the two precipitation zones and the 

governorates, have already been mentioned above (wars, genocide etc.), 

especially in B zone of Suleimani and Erbil (Hawler). 

 

Table 5.2 

The Average Age of Rural Population by Governorates and Precipitation Zone 

Region No. of observation Min Max Average Std. dev. 

Duhok 323 0* 72 24.74 15.972 

Erbil 392 0* 78 26.40 16.654 

Suleimani 934 0* 86 26.03 15.991 

Zone A 772 0* 86 27.18 17.145 

Zone B 879 0* 85 24.83 15.367 

Total 1651 0* 86 25.93 16.265 

Note: * people less than 1 year old 
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5.1.2 Socio-Demographic Characteristics of the Household Head 

As it was mentioned before the demographic characteristics of the household 

head were analysed. Even, if by general the age of the people of the rural space 

of Kurdistan is around 26 years, and the average age of the labour force of rural 

space is 37.8 years, the average age of the head of household around 50.25 

years, with small differences from one governorate to another (Table 5.4). This 

can explain by the large number of family members (seven members by average) 

and the age distribution among the families is less than 1 year old, till 86 years 

old. 

Table 5.4 

The Age Distribution of the Household Head (years) 

Region No. of 

observations 

Min Max Mean Std. 

Deviation 

Duhok 44 28 77 49.98 10.540 

Erbil 56 26 73 50.00 11.760 

Suleimani 136 26 86 50.47 11.353 

Zone A 118 26 86 50.44 12.352 

Zone B 118 26 73 50.09 10.052 

Total 236 26 86 50.27 11.238 

 

5.1.3 Socio-Demographic Characteristics of Respondents with 

Main Activity Farming  

The total number of the respondents 70.33% (166 persons) declared that 

their main activity is farming, the rest is involving also another activity such as: 

labour, private business or having some income and it's rare to share it. The 

average age of those who declared that are farmers is almost 52 years and is 

higher than the average age of the first family member. One of the causes for 

this situation is that the young people beside agriculture try to find alternative 

sources of income.  

 

5.2 PARTICULARITIES OF THE FARMS IN THE KURDISTAN REGION 

 

 5.2.1 Allocation of the Arable Land 

The agricultural land owned by the farmers from Kurdistan ranges from less 

than two hectares to more than 20 hectares. The comparative analysis of the 

agricultural surfaces owned in 2004 and 2011 shows that there are not 

significant differences from one period to another except some villages were 

exploited to other sectors which are close to urban areas. From 2004 and 2011 it 

can be observed that increased or remained the same number of farms with 

agricultural surfaces between 5 to 10 hectares is all the analysed zones, except 

Duhok. In Duhok can be observed that from 2004 to 2011 rose the number of 

farms between 10-20 hectares. 
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 5.2.2 Cultivated Summer Crops 

The main crops are cultivated during the summer in Kurdistan are: tomatoes, 

sunflower, cucumber, eggplant and rice. The surfaces cultivated with this 

vegetables range from less 0.5 to 6 hectares. From to 2004 to 2011 it can be 

observed that the average surface cultivated with vegetables decrease. This 

represents a contradiction, at the first glance, because the cultivated surfaces 

rose from 2004 to 2011. The same time, the ratio of the cultivated area of types 

of crops should be analysed, as it was showed before.   

 5.2.3 Pressing issues 

One of the problems that the farmers from Kurdistan are facing is the lack of 

agricultural equipment. Less than 38% of the farmers have a tractor but most of 

them are old and do not give efficient power as a fixed cost in the field. The 

combine harvester and share plough are quite rare and less than 5% of the 

farmers own this equipment. After the tractor the most common agricultural 

equipment are: plough stocks, agricultural cart and disc harrow. The farmers 

from zone B are better equipped than those from zone A. One reason can be the 

largest agricultural surface in zone B than A; also in some cases the topography 

of the zone A is hard to use that kind of equipments, although some of the 

farmers still now are using the really traditional equipment for ploughing as 

within oxen and horses. 
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CHAPTER VI THE ESTIMATION OF IRRIGATION WATERôS VALUE 

 

6.1 WATER FOR FARMING 

 

6.1.1 Sources of Water Used for Agricultural Activity 

The quantity and quality of water resources in Kurdistan region have 

deteriorated as a consequence of repeated droughts as shown previously in 

Chapter III, and is affecting Kurdistan and as well the farmers from this area. 

Upstream development projects on several rivers and tributaries in the 

neighboring countries, as well the absence of a consolidated water management 

and consistent supervision in recent years affect the water availability for 

agriculture. In addition, standards for cross-border water quality are missing and 

there is no (regional) ñtrans-boundary water management strategyò, which needs 

to be explored in a concerted effort at the regional level. The water has impacted 

on the quality of life, types of cultivated crops and agricultural production. The 

first step was to analyze the sources of water used in for agriculture. The main 

source of water used by the farmers is represented by the precipitations. This 

indicates that by general farmers do not have an accurate plan regarding the 

agricultural activity. In Duhok governorate is the higher percentage of farmers 

for which the precipitation and the wells represent as the main source of water 

for agriculture. In Suleimani, the distribution among the sources of water in 

more equilibrate, after the precipitation with a percentage of 44.12%, the next 

more used water resources are the springs (40.44%) and streams (33.82%).  

In zone A the stream and spring are more used than in zone B. This is 

mainly because of the geographical and topographical conditions. In zone B the 

wells are representing also an important source of water, because of some 

reasons like less amount of precipitations, lack of spring and streams, and 

geomorphology of the area as a plain leads to high used and drill wells. 

According the data from the strategic plan of the Ministry of Agriculture and 

Water Resources of Kurdistan Regional Government, the water resources of 

Kurdistan region are divided in some sectors like: agriculture, industry, drinking 

and livestock. The waterôs need of the region for irrigation is 10Ĭ109m3 to 

irrigate around 676,897 ha; it means 50% of the Kurdistan regionôs land. In 2011 

the capacity of irrigating land is 5.5Ĭ109m3, but only 2,256 m3 is used for 

irrigating 177,406 ha of land and represents 22.56% of the total surface. The 

objectives for 2018 are 250,000 ha irrigated surface, it means that over the next 

five years it will raise by 32%.  

 6.1.2 Irrigation Methods 

For the proper strategic plan for irrigation is significant, to know which are 

the main sources and methods of irrigation (Figure 6.2 and Figure 6.3). More 

than 45% of the farmers use the canal as main source of irrigation and around 

30% the surface wells. The percentage of respondents who do not use any 
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irrigation system is more than 20% on the regional level, and this represents 

more than 35% in zone B, and around 30% in Suleimani. 

 
Figure 6.2 the Sources of Water for Irrigation by Governorates and Precipitation 

Zones 

The artesian wells are less used for irrigation mainly because of: the drilling 

of artesian well is provided by the government and FAO since the drought 

appeared; it is difficult for farmers to drill it, because it is allowable by authority 

and at the same time it is costly. The canal as a source of water for irrigation is 

preferred by the farmers who have a cultivated area between 5 to 10 hectares. 

Wells seem to be more attractive for framers with surfaces bigger than 10 

hectares. In zone A the canal in preferred by farmers with a cultivated area 

around 5-10 hectares, while in zone B by those with a cultivated area is the 

range between10-20 hectares. The artesian well is more used in zone A 

compared with zone B in farms with a cultivated size from 5 to 10 hectares. The 

surface wells are much more having by the farmers who have at least five 

hectares cultivated, exception of this trend is in Duhok. 

The irrigation system is far away from satisfying the farmers (Figure 6.4), 

some data were mentioned above is approved that the system of irrigation and 

networking are absolutely absent, and leading to not invest an agricultural 

product on the one hand, not exploited that amount of water is available by 

supporting the new techniques of irrigation to irrigate more land areas on the 

other hand. 

In zone B, the other methods like drip irrigation were the most acceptable by 

small amount of farmers. The basin as irrigation method was accepted as being 

very in 10% of cases from zone B, and 11.11% of cases from Erbil. In 

Suleimani, the combination between basin and furrow obtained the highest 

number of positive answers. In Duhok, as was mentioned, the farmers are not 

satisfied at all with the irrigation method. 
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 6.1.3 Water Deficit for Agriculture  

To achieve the purpose of the research an important aspect which was also 

analyzed was the water deficit for agriculture. In more than 65% of the cases the 

water deficit for agriculture is very high. The lack of water for agriculture 

influence the farmers to be oriented to the winter crops, therefore, to decrease 

the cultivated surface with summer crops, at the same time it affects the yield 

and the quality of the production. In zone A, less than 50% of the farmers 

declared that the water deficit is very high, and 30% of them declared that is 

low. The situation is different in zone B, where almost 90% of the farmers are 

complaining about a very high deficit of water for agriculture. While the tanker 

and karez cannot assure a proper level of water for agriculture at all. Based on 

the aspects debated above, it was proper to ask the farmers for which surface of 

their farm they have water for irrigation. In the total region around 10% of the 

farmers have enough water for irrigation. As it was expected the percentage of 

the farmers from zone A that have full water is higher than the ones from zone 

B, where most of the farmers do not have water at all for their land. The heights 

percentage of farmers that have water for irrigation for the entire cultivated 

surface is in Erbil governorate. Furthermore the farmers were asked about their 

disposal to pay for water irrigation. Five bids were offered for each farmer, 

starting from 1-2$/10m3 until 7-10$/m3. The ration of óyesô answer is 

decreasing with the rise of the bid (Figure 6.7). In zone A the share of óyesô 

answer for the first bid is 88.14% and for the last 76.26%. In zone the B for all 

the bids the share of óyesô answer is more than 80% with a difference of 4.2% 

between the first and last bid. Among the three governorates in Suleimani can be 

notice the highest share of óyesô answers for the offered bids ranging from 

90.44% for the first bid to 84.55% for the last one. 

 

6.2 THE WILLINGNESS TO PAY FOR IRRIGATION WATER 

 

The estimation of willingness to pay for water irrigation was conducted in 

three directions: 

1. On the entire region to investigate if individuals would be willing to pay for 

water irrigation and what are the potential factors that may influence their 

decision. 

2. The region was divided by precipitation zones to determine how much 

respondents would be willing to pay for water irrigation and to identify which 

are the potential factors that may influence their decision.  

3. The region was divided by administrative planning into the three 

governorates: Duhok, Erbil (Hawler) and Suleimani to determine how much 

respondents would be willing to pay for water irrigation and which are the 

potential factors that may influence their decision. This was done due to the 

differences notices among the three governorates from social, economic and 

agricultural point view. 
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The willingness to pay for water was estimated using the random effects 

probit model with five observations per individual, each corresponding to one of 

the valuation questions from the questionnaire (the single-bounded dichotomous 

questions from Annexes 1).  

The dependent variable is represented by the óYes/Noô responses to the five 

valuation questions which asked respondents if they are willing to pay the 

offered bid amounts for water irrigation.  

                                                                                                                                

Table 6.5 

The List of Independent Variables Included in the Analysis of the Willingness to 

Pay 

Variable name Type Description 

Bid  Continuous Offered bid amount (USD/10m3) 

Water deficit Scale Water deficit for agriculture (1=very low, 

2=low, 3=good, 4=very high) 

Ground water Dummy 

variable 

1 if groundwater (source of water: well, 

spring or karez),  

0 otherwise (other sources of water: stream, 

river, delivery truck (tanker)) 

Cultivated area in 

2011 

Continuous Cultivated area in 2011 (ha) 

Education Continuous Respondentsô education level (1=non educate, 

2=primary school, 3=secondary school, 

4=preparatory school, 5=institutions, 6= 

university) 

Age Continuous Respondentsô age (years) 

Main activity 

farming 

Dummy 

variable 

1 if agriculture is the main activity, 0 

otherwise 

 

As independent variables that may influence their decision were considered 

the bid amounts (expressed in USD/10m3), evaluation scale of the water deficit, 

a dummy variable coded 1 if respondents use well, spring or karez as a source of 

water for irrigation and 0 otherwise, meaning that respondents use other sources 

of water for irrigation such a stream, river, delivery truck (tanker) and other, 

because the target of the investigation was to focus on during the summer crops; 

education and age of respondents, and a dummy variable coded as 1 if the 

respondentôs main activity is agriculture and 0 otherwise. The essential task to 

add some variables as mentioned above, to improve that farmers are really know 

and have knowledge of that substance are willing to pay as an economic good. 

In each of the three directions, the estimation of willingness to pay for water 

was conducted by investigating step by step the influence of the independent 

variables listed in Table 5.20. This process leads to a final model that provides 
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the estimated coefficients needed to calculate the median willingness to pay and 

to draw the probability curve of óYesô response associated to the valuation 

questions. 

The decision for the final model was taken using the likelihood ratio test and 

the two-tailed t-test. In each case, the median willingness to pay was determined 

based on the estimated coefficients of the last model obtained from this process. 

 

6.2.1 The Estimation of Willingness to Pay for Water for the 

Entire Region 
The willingness to pay is positively influenced by age, meaning that older 

people are willing to pay more for water irrigation. The willingness to pay is 

negatively influenced by education level, as indicated by the negative sign of the 

estimated coefficient, meaning that it is lower for more educated people.  

It is necessary to emphasize the fact that this investigation was conducted 

only with the aim to identify the potential factors that may influence individual 

decision on how much are they willing to pay for water irrigation. Even if some 

of the independent variables are not significant at the10% level when the 

analysis was conducted for the entire sample data, it is suspected that there 

might be differences among the regions due to their unique characteristics. 

Table 6.6  

The Estimation Results for the Entire Region 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 

Constant                           11.0964 
(0.4384)a 

-2.7848 
(1.4165)b 

-3.9398 
(2.1810)c 

-3.4460 
(1.8505)c 

-4.2522 
(2.5553)c 

Bid -0.4573 

(0.0529)a 

-0.6289 

(0.0754)a 

-0.4421 

(0.0629)a 

-0.3969 

(0.0580)a 

-0.5151 

(0.1499)a 

Water deficit  2.5067 
(0.3227)a 

3.4371 
(0.2867)a 

3.4788 
(0.2546)a 

4.0202 
(0.3966)a 

Ground water  5.3481 

(0.8301)b 

4.5907 

(0.6893)a 

4.1602 

(0.6069)a 

5.9044  

(1.5428)a 

Cultivated area in 

2011 

 0.1305 

(0.0527)b 

0.0527 

(0.0316)c 

0.0468  

(0.0328) 
 

Education   -1.3554 

(0.2357)a 

-1.4796 

(0.2123)a 

-2.0098 

(0.3225)a 

Age   0.0644  

(0.0306)b 

0.0547  

(0.0263)b 

0.0731  

(0.0405)c 

Main activity farming   -0.1252  
(0.6616) 

  

Ln(L) -167.8183 -158.4064 -147.7509 -149.1114 -154.2065 

ɟ 0.9867 0.9919 0.9841 0.9831 0.9859 

No. of observations 
(No. of groups) 

1180 (236) 1180 (236) 1175 (235) 1175 (235) 1175 (235) 

Standard errors in parentheses; a Significant for 1% level;  b Significant for 5% 

level; c Significant for 10% level. 
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6.2.2 The Estimation of Willingness to Pay for Water in Zone (A) 

The variables óageô has a positive sign, meaning that older people are willing 

to pay more for water irrigation. It is not surprising because the older people are 

more linked to their villages and their tradition, which make them willing to pay 

more, than the younger. At the same time, as it was shown before, older people 

are also less educated, and this blocks them to agriculture activity and rural area. 

The significant sign of the estimated coefficient for ómain activity farmingô 

suggests that there is a difference between people who practice farming as main 

activity and those who practice it as a secondary activity. 

Table 6.7  

The Estimation Results in the Zone A 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Constant                           10.6596 

(0.5912)a 

6.6024 

(1.5937)a 

6.7636 

(1.5555)a 

-0.2522 

(4.1614) 

  

Bid -0.4888 
(0.0696)a 

-0.7364 
(0.1017)a 

-0.7199 
(0.0971)a 

-0.7907 
(0.1399)b 

-0.7791 
(0.1388)a 

-0.7809 
(0.1137)a 

Water deficit  0.8187 

(0.3964)b 

0.8721 

(0.3915)b 

1.6289 

(0.6592)b 

1.6097 

(0.5410)a 

1.7449 

(0.5975)a 

Ground water  7.9958 

(0.9667)a 

7.5713 

(0.9401)a 

11.8681 

(1.8644)a 

10.7821 

(1.6498)a 

 8.7986 

(1.2671)a 

Cultivated area 

in 2011 

 0.0155 

(0.0742) 
 

   

Education   
 

-2.6008 

(0.5419)a 

-2.5843 

(0.6408)a 

-1.9421 

(0.5461)a 

Age   
 

0.2047 
(0.0614)a 

0.1959 
(0.0464)a 

0.1529 
(0.0423)a 

Main activity 

farming 

  
 

-3.1387 

(1.8731)c 

-2.2212 

(1.6677) 

 

Ln(L) -99.3227 -95.1258 -94.2720 -91.9522 -91.8657 -92.3971 

ɟ 0.9851 0.9912 0.9910 0.9908 0.9903 0.9897 
No. of 

observations  

(No. of groups) 

590 (118) 590 (118) 590 (118) 590 (118) 590 (118) 590 (118) 

Standard errors in parentheses; a Significant for 1% level;  b Significant for 5% 

level; c  Significant for 10% level. 

 

Table 6.8 

The Willingness to Pay for Water Irrigation in A Zone, (USD/10m3) 

                                                 Source of 

water 

Type of activity 

Ground water 

 

Other types of 

sources 

Farming as main and secondary activity 20.28 11.49 
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The coefficients estimated in the Model 6 were further used to determine the 

median willingness to pay for two groups: people who use ground water for 

irrigation and people who use other sources of water for irrigation, as reported in 

Table 6.8. 

 

6.2.3 The Estimation of Willingness to Pay for Water in Zone (B) 

The coefficients estimated in the Model 5 were further used to determine the 

median willingness to pay, leading to a value of 18.56 USD/10m3. Figure 6.9 

shows the probability curve represented for zone B using the estimated 

coefficients from Model 5 with the sample data. The horizontal axis is 

represented by the bid amount and the vertical axis by the estimated probability 

of a óYesô response. It may be noticed that the probability of saying óYesô is zero 

for values greater than 30 USD/10m3. The median WTP is to be found at the 

probability of saying óYesô of 0.5. 

Table 6.9  

The Estimation Results in the B Zone 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 

Constant                           7.4649 

(0.5426)a 

-44.4277 

(5.8659)a 

-26.7419 

(5.5510)a 

-23.9513 

(7.0296)a 

-27.8759 

(6.8600)a 

Bid -0.1517 

(0.0652)b 

-0.8713 

(0.1791)a 

-0.3995 

(0.1513)a 

-0.3822 

(0.1452)a 

-0.4097 

(0.1525)a 

Water deficit  18.1843 
(2.6099)a 

 9.3657 
(1.5456)a 

8.2777  
(1.6574)a 

9.5600  
(1.9178)a 

Ground water  -9.7616 

(1.6223)a 

-1.4110 

(0.9462) 

-1.3220 

(0.9704) 

 

Cultivated area in 
2011 

 0.0281 
 (0.0505) 

 
0.0137 

 (0.0279) 
 

Education   
 

-0.1793 

(0.6193) 

 

Age   
 

0.0249  
(0.0461) 

 

Main activity 

farming 

  
 

-0.5213  

(1.0879) 

 

Ln(L) -73.6322 -34.3754 -36.3791 -36.5469 -38.1397 

ɟ 0.9792 0.9895 0.9407 0.9286 0.9439 

No. of observations 
(No.of groups) 

590 (118) 590 (118) 590 (118) 590 (118) 585 (117) 

Standard errors in parentheses; a Significant for 1% level;  b Significant for 5% 

level; c  Significant for 10% level. 
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6.2.4 The Estimation of Willingness to Pay for Water in Duhok 

Governorate (D) 

 

The coefficients estimated in the Model 4 were further used to determine the 

median willingness to pay for water irrigation. The estimation results allowed 

distinguishing between people who use groundwater as a source of irrigation and 

people who use other sources of irrigation such as river, stream, tanker, 

precipitation and other. Moreover the analysis was split between people who 

perform farming as main activity and people who perform farming as a 

secondary activity.  

 

Table 6.10 

The Estimation Results in the Duhok Governorate (D) 

Variable Model 1 Model 2 Model 3 Model 4 

Constant                           5.9801  
(0.9394)a 

-42.9436 
(11.1230)a 

-5.5567 
(32.1150) 

 

Bid -0.3142  

(0.1172)a 

-0.5626  

(0.2141)a 

-0.9307 

(0.4217)b 

-1.3078 

(0.4321)a 

Water deficit  8.7583  
(1.9916)a 

10.0769 
(4.7951)b 

15.6375 
(7.0603)b 

Ground water  38.3484  

(7.3347)a 

51.7858 

(18.6282)a 

73.2510 

(25.5868)a 

Cultivated area in 2011  1.1439  

(0.5093)b 

2.1099 

(1.0972)c 

2.6525 

(0.9971)a 

Education   -7.9265 

(2.7205)a 

-13.5257 

(3.5957)a 

Age   -0.6735 

(0.3393)b 

-1.0149 

(0.5591)c 

Main activity farming   -13.3073 
(3.6908)a 

-22.0650 
(5.3079)a 

Ln(L) -30.6706 -16.6956 -11.0197 -10.5334 

ɟ 0.9597 0.9896 0.9876 0.9940 

No. of observations (No. of 
groups) 

220 (44) 220 (44) 220 (44) 220 (44) 

Standard errors in parentheses; a Significant for 1% level;  b Significant for 5% 

level; c Significant for 10% level. 

 

Table 6.11 

The Willingness to Pay for Water Irrigation in the Duhok Governorate 

(USD/10m3) 

                                         Source of water 

Type of activity 

Ground water 

 

Other types of 

sources 

Farming as main activity  43.44 16.23 

Farming as secondary activity 51.87 7.80 
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Table 6.11 shows that respondents for which farming is secondary activity 

and use ground water as irrigation source are willing to pay more than those 

mainly involved in agriculture and use the groundwater as an irrigation source. 

The difference between the two groups is 8.43/10 m3. The analysis of the data 

revealed the fact that the average cultivated surfaces of respondents for which 

farming is second activity and use the ground water is 14.2 ha, with 7 ha larger 

than the average of those mainly involved in agriculture and use the 

groundwater. It means that the inputs are higher in the cases where farming is 

not the main activity, and the farmers are willing to pay more to protect their 

culture from drought and capitalize their investment. Also those that are using 

the groundwater are willing to pay more than those that are using other sources 

of water because the perception of water deficit is higher in the case of ground 

water than other sources. Figure 6.10 shows the probability curve represented 

for Duhok Governorate using the estimated coefficients from Model 4 with the 

sample data. The horizontal axis is represented by the bid amount and the 

vertical axis by the estimated probability of a óYesô response. It may be noticed 

that the probability of saying óYesô is much higher for people who use ground 

water for irrigation that for those who use other sources of water for irrigation. 

The probability of saying óYesô is also lower  in the case of respondents who are 

mainly involved in than those who are not.  The values of median WTP values 

for all groups are to be found at the probability of saying óYesô of 0.5. 

 

 
Figure 6.10 The Willingness to Pay for Water Irrigation in the Duhok 

Governorate (D) 
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6.2.5 The Estimation of Willingness to Pay for Water in the Erbil 

(Hawler) Governorate (H) 

The estimation results allowed distinguishing between people who use 

groundwater as a source of irrigation and people who use other sources of 

irrigation such as a river, stream, delivery truck (tanker), precipitation and other. 

Moreover the analysis was split between people who perform farming as main 

activity and people who perform farming as a secondary activity. This procedure 

lead to the median willingness to pay for water irrigation reported in Table 6.13. 

Table 6.13 

The Willingness to Pay for Water Irrigation in the Erbil Governorate 

(USD/10m3) 

                                           Source of water 

     Type of activity 

Ground water 

 

Other types of 

sources 

Farming as main activity  15.52 12.84 

Farming as secondary activity 12.95 10.28 

  

The situation of the average cultivated surfaces is different from Duhok 

governorate. In Erbil governorate the average cultivated surfaces of those mainly 

involved in agriculture are 17.34 ha, while those mainly involved in another 

activity are 10.84 ha, so it is normal for them to want to pay more. The 

differences between the average cultivated surfaces of those mainly involved in 

agriculture and those that are not and use the ground water are insignificant, 

being larger with 0.4 ha by average in the case of those who are mainly involved 

in other activity than farming. The fact that those involved mainly in agriculture 

are willing to pay more can be explained by the lack of other sources for food. 

 

6.2.6 The Estimation of Willingness to Pay for Water in the 

Suleimani Governorate (S) 

The coefficients estimated in the Model 5 were further used to determine the 

median willingness to pay, leading to a value of 37.04 USD/10m3.  

Figure 6.12 shows the probability curve represented for Suleimani 

Governorate using the estimated coefficients from Model 5 with the sample data. 

It may be noticed that the probability of saying óYesô is zero for values greater 

than 50 USD/10m3. The median WTP of 37.04 USD/10m3 is to be found at the 

probability of saying óYesô of 0.5. 
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Table 6.14 

The Estimation Results in the Suleimani Governorate 

Variable Model 1 Model 2 Model 3 Model 4 Model 5 

Constant                           11.9853 

(0.6821)a 

6.5910  

(6.5602) 

10.2891 

(1.2872)a 

6.5085 

(3.2919)b 

5.8069 

(2.2973)b 

Bid -0.3010 
(0.0765)a 

-0.4263 
(0.3306) 

-0.5925 
(0.1003)a 

-0.4902 
(0.0929)a 

-0.3739 
(0.0962)a 

Water deficit  1.1398 

(0.5306)b 

1.5981 

(0.4249)a 

1.2499 

(0.4153)a 

1.3077 

(0.3730)a 

Ground water  -1.0547 

(1.4582) 
 

  

Cultivated area in 

2011 

 0.8405 

(0.6822) 
 

  

Education   
 

-0.2414 
(0.4196) 

 

Age   
 

0.0762 

(0.0463)c 

0.0730 

(0.0380)c 

Main activity farming   
 

-0.3105 

(1.2782) 

 

Ln(L) -81.7420 -76.3585 -78.1508 -78.2282 -77.6265 
ɟ 0.9880 0.9915 0.9908 0.9883 0.9899 

No. of observations 

(No. of groups) 

680 (136) 680 (136) 680 (136) 680 (136) 680 (136) 

Standard errors in parentheses; a Significant for 1% level;  b Significant for 5% 

level; c Significant for 10% level. 

 

Figure 6.12 the Willingness to Pay for Water Irrigation in the Suleimani 

Governorate 
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CONCLUSIONS AND RECOMMENDATIONS  

 

ORIGINAL CONTRIBUTION 

 

Throughout this investigation, some facts have been shown that compare 
this research with that of others: 

1. The foremost subject in this research is to find out an answer about the 

proper purpose and value for water use in the rural area of the Kurdistan Region. 

2. One of the primary subjects is agriculture in general. The specific case 

is irrigation, particularly during summer crop, but also in winter. Because of 

climate change and global warming, the crisis of water resources management 

makes this an opportune time to introduce water as an economic good. 

3. The research was carried on in the rural areas of the Kurdistan Region 

and took into consideration three different approaches: first the data was 

analyzed for the entire region to obtain a global view of the current situation of 

agriculture situation and water deficit; second the data was analyzed by the two 

precipitation zones in order to find out what were the main differences related to 

the topic of the research between the two geographical zones; third the data was 

analyzed based on the administrative governorates which allowed for the ability 

to understand the economic value of water for irrigation and to compare the 

results among the rural areas of the Kurdistan Regional Government. 

4. This study intends to furnish the results to the local, regional and 

national authorities, policy makers and researchers. They will receive 

information about the various influences that can convince the farmers willingly 

to pay for irrigation water in the KRG rural communities.  

5. This research in the rural areas of the Kurdistan region had revealed 

diversity in attitudes amongst individuals towards willingness to pay (WTP) for 

water irrigation and one of the most interesting aspects of this inquiry was to 

find out that there is a WTP. 

6. At the same time, this study illustrates the need for research as a part of 

developing a local water policy. One should not exclude the impact that other 

individuals can have on the level of WTP. Most importantly, the findings of this 

research are generated from specific spatial circumstances; they should like only 

serve as indicators for future research into WTP for water for irrigation in other 

localities. 

7. The investigation was based on a random sample regarding all rural 

areas of three governorates of the region. It presents the particularities of water 

resources in the rural areas of the Kurdistan Regional Government during three 

months: June - September 2012. 

       8. The contingent valuation method (CVM) was taken to assess the 

economic value of water irrigation, which is the most well known monetary 

valuation technique. The method has proved to be suitable to use and it 

contributes to valuable information (key data) for decision makers etc., to 
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emphasize that the methods give unique indicators associated with commodities 

that are not treated on the marketplace. 

FINAL CONSIDERATIONS 

 

The study was set out to explore under the title The Use of Water for 

Sustainable Rural Development: A Case Study in the Kurdistan Regional 

Government, the reasons and motivation for the economic value of water, the 

extent, and the resources required for water irrigation, and the role and impact of 

intervention in the water economy and well-being in the rural area of the 

Kurdistan Regional Government (KRG). The study has also sought to know 

whether willingness to pay (WTP) can be effectively elicited, particularly in 

rural areas of the KRG. The general theoretical literature on this subject and 

specifically in the context of the KRG is inconclusive on several vital questions 

about the discourse on the water economic value. This section will emphasize 

the observed findings to answer to the study research objectives: 

1. Globally, there is not sufficient water available and distributed for the 

present and future needs of the world, because of absolute water scarcity which 

has an effect on more than a billion people, many of whom are poor and 

underprivileged. The most important changes in policy and management, across 

the whole agricultural production chain, aim to find the best solution for using 

the available water resources in gathering growing demands for food and other 

agricultural products. 

2. With increasing water scarcity, pollution, climate change, and 

fractioned and isolated sectors of water management practices, in 1992, in 

Dublin Conference, declared that ''Water has an economic value in all its 

competing uses and should be recognized as an economic good''. 

3.  In the Kurdistan Region Governorate irrigation represents over 90% 

of water used, and more than a quarter of irrigation withdrawals are considered 

unsustainable. Also the climate, the normal seasonal variations and drought, 

sand storms, and floods all influence availability of quantity and quality of 

water. Although, there are upstream development projects on several rivers and 

tributaries in the neighboring countries, these countries are likewise impressed 

by the rapid increase of water demand. Also, in recent years there has been an 

absence of consolidated water management and consistent supervision. 

4.  The most vital renewable water resource is precipitation (rainfall and 

snow). This is also the main source of both surface and ground water. 

5. The division of the study area into two precipitation zones, zone A and 

zone B, based on the climate and agro-ecological condition, allowed a deeper 

investigation. The two zones are: the secured rain-fed line (more than 600mm.yr-

1), Sangassar Zone (A zone), with a surface around 9.5 Ĭ 109 m2, and the semi 

and unsecured rain-fed line (less than 600mm.yr-1), Kirkuk zone (B Zone), also 

with a surface area of 9.5 Ĭ 109 m2. 
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6. The data, both from primary and secondary sources, were analyzed for 

each of the governorates: Duhok, Erbil and Suleimani.  

7. The increase of domestic water consumption, agricultural, hydropower 

and industrial uses all affect the increase of water shortage. Drought has also 

affected negatively the water coverage and allowable amount of drinking water 

that is provided for the population. That crisis has placed an extreme strain on 

water resources, livestock, and agriculture, leading to greater hardship and 

human suffering. Drought conditions were announced in Iraq for the year 2007. 

The annual rainfall has also reduced in recent years.  

8. The analysis of the primary data revealed that the drought was 

constraining, more the farmers from zone B than zone A, and the farmers from 

Suleimani governorate were suffering more than the other governorates. Flood 

was mentioned as a constraining issue in almost 20% of the cases, and is more 

presented in zone A (30.51%) and the Erbil governorate (28.57%). 

9. Since 2000 due to the stability of the political situation the population 

of the Kurdistan Region has grown by 3% per year. 

10. In 2007 it was estimated that around 22% of the population was living 

in rural areas, with the highest percentage in Duhok where 27.5% of the people 

were living in rural areas. 

11. The results show that the rural population of Kurdistan has an average 

age less than 26 years old. And at the same time is highly suffering from a lack 

of education which is higher in the case of older people. More than a quarter 

(28.45%) is un-educated (illiterate), while almost 30% (27.66%) graduated only 

the primary school meaning that they have the basic knowledge of reading and 

writing. The number of people not educated in zone B is one quarter higher than 

in zone A.  

12. The Kurdistan Region is well known by ancient historians as an 

agricultural area, and villages like Bestan Soor and Charmo in Suleimani 

Governorate have an age around ten thousand years. Even with its tradition in 

agriculture, Kurdistanôs agriculture is undeveloped compared with Romania and 

the European Union for different reasons such as: campaigns of repression, 

displacement and infrastructure destruction in the rural area; improper 

development plans for the agricultural sector; unqualified labor etc. 

13. In the Region the total area of cultivated land is over 1,535,794 

hectares, representing 35.79% of the Regionôs total area. About 87.6% of overall 

land is rain-fed cultivable area.  

14. The survey analysis indicated that the agricultural land owned by the 

farmers from Kurdistan ranges from less than two hectares to more than 20 

hectares, but there are cases in which the farmers decided to cultivate lower 

surfaces than they have because of different reasons which make this process 

difficult.  

15. The analysis of the primary data indicated that the average size of the 

farms from Kurdistan in 2011 was about 13.05 hectares, almost 2.7 hectares 
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more than in 2004. There are high differences between the two precipitation 

zones regarding the average cultivated surface. In 2011, the average cultivated 

surface cultivated by a farmer in zone B is two times bigger than the average 

cultivated surface by a farmer in zone A.  

16. During the last decade the cultivated surface with winter crops 

increased, but at the same time the yield decreased for the main winter crops 

(wheat and barley) because of drought, lack of fertilizers, pests, lack of 

equipment and lack of engineering sciences. 

17. The main summer crops that farmers from Kurdistan cultivate are: 

rice, sunflower, tomato, cucumber and eggplant. Compared with the surfaces 

cultivated with winter crops those cultivated with vegetable are smaller, and the 

yield is also low. Due to these realities most of the consumed vegetables are 

imported from neighboring countries like: Iran, Turkey, Syria etc. Total imports 

for agricultural products were worth ID 2,594 billion in 2008, and rose to ID 

6,006 billion in 2009. The value of total imports for the first six months of 2010 

reached about ID 3,049 billion, meaning that most of the food products greatly 

fail to meet the population's demands, which reflects the fragility of the food 

security situation. The increase of summer crop production, in particular in rural 

areas requires a developed irrigation network depending on ground water. 

18. In 30% of cases the respondents are mainly involved in other activities 

than farming. This can be considered a reaction to the difficulties that they 

encounter in agriculture and the opportunities offered by other sectors. At the 

same time those mainly involved in agriculture are older and less educated, so 

the rural space is suffering from lack of skilled labor, which affects the 

management decision process.  

19. Encouragement from the Governorate for people to move back to their 

villages and resume farming are failing, because rural income and infrastructure 

are generally inadequate and remain below the one that can be found in the 

cities. Also, the young are moving to the urban centers and leaving older people 

on the farms. Mainly, the verse migration for those from zone B is happening 

continuously, because of the climate and drought condition, but in A zone, the 

verse migration takes place during the winter period, when most of the villages 

are almost vacant. The reasons of migration are related to: lack of support and 

encouragement to farmers through agricultural activity as a sector, a lack of 

basic necessities such as water that make it difficult for daily activities of normal 

life, even areas that have water often do not have clean water. Also electricity, 

suitable roads, hospitals, and schools are disadvantaged in most of the villages in 

the region in general. About 66.70% of respondents, who are diverse migrating, 

declared that their main activity is farming.  

20. The agricultural equipment and the technologies used by the 

interviewed farmers are old and scarce. Less than 38% of them have a tractor but 

most of them are old and do not give efficient power as a fixed cost in the field. 

The combine harvester and share plough are quite rare and less than 5% of the 
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farmers own this equipment. The farmers from zone B are better equipped than 

those from zone A. The farmers from Suleimani use more agricultural 

equipment, and farmers from Duhok have less agricultural equipment. In 

general, to make a comparison among the governorates and zones, most of the 

equipment is in farmers' hands in Suleimani, especially in Suleimani 

Governorate, zone B. 

21. The irrigation system from the region is undeveloped and affects the 

size of the irrigated surfaces and the diversity of the production. The total 

average agricultural irrigated area represented almost 17% of the total average 

cultivated surface in 2011. More than 45% of the respondents use the canal as 

main source of irrigation. The most acceptable irrigation method was the 

combination between basin and furrow. Wild flooding is more used in zone A 

than in zone B, and in Duhok it is more often used than in the other two 

governorates. 

22. The need of the region for irrigation is 10Ĭ109m3 to irrigate around 

676,897 ha; that equals 50% of the Kurdistan regionôs land. In 2011 the capacity 

of irrigating land is 5.5Ĭ109m3, but only 2,256 m3 is used for irrigating 177,406 

ha of land and represents 22.56% of the total surface. 

23. The groundwater resources of the Kurdistan Region have considerably 

improved since 2000. Between 1990 and 2000, no systematic hydro geological 

investigation took place in the region and the process of drilling water-wells 

practically implemented without adequate feasibility studies or project 

evaluation.  

24.  The Kurdistan Region is one among the thirty nine countries 

worldwide having ñKarezò or ñqanatò, one of the sources of ground water. 

Around 683ò karezò were counted in the region. Most of them (84%) are in the 

Suleimani governorate, but they are also found in the Erbil governorate (13%), 

especially on the broad plain around and in Erbil city. Only five ñkarezò are 

located in the Dohuk governorate. 

25. In total, around 12,300 wells have been drilled in order to exploit 

Kurdistanôs groundwater resources, mainly in the large groundwater basins. In 

the Erbil governorate there are around 42.6% of the region's wells and 49.74% 

are drilled for irrigation. In Duhok governorate, around 12.5% of the region's 

wells have been drilled. Even if the number of the wells is the smallest in 

Duhok, the percentage of the farmers that used this source of water for irrigation 

is the highest. In zone B the surface wells are more often used than in zone A, 

this is not surprising because after the precipitation source of water, the second 

most used is the ground water provided by the wells.  

26. In more than 65% of the cases the water deficit for agriculture is very 

high. In zone A, less than 50% of the farmers declared that the water deficit is 

very high, and 30% of them declared that is low. In zone B, almost 90% of the 

farmers are complaining about a very high deficit of water for agriculture. In the 

Erbil and Suleimani governorates, around 65% of the farmers said that the water 
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deficit for irrigation is very high. In the Duhok governorate, the water deficit is 

very high for around 80% of the cases. 

27. The estimation of willingness to pay for water irrigation was 

conducted in three directions: first; the entire region to investigate if individuals 

would be willing to pay for water irrigation and what are the potential factors 

that may influence their decision; second the region was divided by precipitation 

zones; third, the region was divided by administrative planning into the three 

governorates: Duhok, Erbil (Hawler) and Suleimani. 

28. In zone A, the median willingness to pay of the farmers that used 

ground water for irrigation is 20.28USD/10m3 and for the farmers that use other 

sources of water for the willingness to pay is 11.49 USD/10m3. Also the 

willingness to pay is higher for older and less educated farmers because of the 

limited number of other options they have for earning an income. The median 

willingness to pay is higher for people who use ground water for irrigation with 

8.79 USD/10m3. 

29. In zone B, the probability of saying óYesô is zero for values greater 
than 30 USD/10m3. The median willingness to pay is 18.56/10m3, and except 

the water deficit, which has a positive effect on the willingness to pay, no other 

variable influences it.  

30. In Duhok, the probability of saying óYesô differs among the two 
groups, being greater in the case of respondents who are not mainly involved in 

agriculture. The probability of a óYesô response is zero for values greater than 50 

USD/10m3 in case of farming as secondary activity and for values greater than 

55 USD/10m3 in case of farming as main activity.  

31. In Erbil, The probability of a óYesô response is zero for values greater 

than 15.52 USD/10m3 in case of farming as main activity and having ground 

water and for values greater than 12.95 USD/10m3 in case of farming as a 

secondary activity having ground water. At the same time the probability of a 

óYesô response is zero for values greater than 12.84 USD/10m3 in case of 

farming as main activity and having another source of water, also The 

probability of a óYesô response is zero for values greater than 10.28 USD/10m3 

in case of farming as secondary activity and having another source of water.  

32. In Suleimani, the median of WTP is 37.04 USD/10m3, and is higher in 

the cases where the water deficit is higher. The large groundwater basins (porous 

aquifers) in Suleimani governorate are located in, Chamchamal, Kalar, Kifri and 

Khanaqin around 9420 km2, which equals 82.4% of total of groundwater basins 

of the Suleimani Governorate and 38% of the total of the region, also the 

average precipitation of those area is less than 500 mm, thus the probability of 

saying ''Y  es'' of farmers is greater, because the lack of water leads to a higher 

willingness to pay. 

33. The results of the research revealed that the rural space of Kurdistan is 

affected by poverty, and the farmers are dealing with many problems such as 

water irrigation, making difficult to survive. 
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RECOMMENDATION 

The essence of the recommendations is produced for the scholars, 

authorities, agricultural and water policy makers that can be formulated based on 

the results of the research are numerous and diverse and can be presented in 

short as being: 

1. Because water as an agricultural resource in the Kurdistan Region is not well 

understood, there must be continued efforts of authorities to finance researches 

(by competitive grants, both nationally and trans-nationally run) in order to give 

the information to the ones required by the international organization. In such a 

case, modern tools and techniques can be made for the proper use of water, and 

the necessary  adjustments can be made to receive the optimum effective 

management design, in order to prepare the national ''water policy'' regulations 

governing water abstraction, the economic price of irrigation water, and the 

strategic water management plan of the Kurdistan Regional Government. In the 

call for application of this grant, the importance of the particularities of the 

region, and the necessity of taking advantage of statements declared by 

international organizations and developed countries, which observe that water is 

an economic and social good must be emphasized.  

2. The results of the thesis are not enough to offer an exhaustive representation 

of the situation of water as an economic good. This research can be repeated by 

determining other welfare measures such as willingness to accept (WTA) in 

rural areas. It even has implications for urban areas and other sectors which are 

linked to the economic value of market and non-market goods and services of 

the Kurdistan Regional Government. 

3. The thesis offers valuable information that can be used by authorities in order 

to valorize the water at its local market price. As it can be observed that the 

value of water is different in the analyzed regions, the water policy makers will  

have to offer the farmers irrigation water at a lower price than their willingness 

to pay. In order to realize this, there should be a computerized systemization 

survey of all the natural water resources in the study region, in order to make 

high quality maps, for (sources of water, soil, vegetation, and land use).This 

database should be established before initiating research programs in other 

locations. A developed structure of the water conservation network, dams, and 

the establishment of new irrigation network technologies for water conservation 

all over the region should be completed, in order to save the highest amount of 

water and reduce water consumption by irrigation networks especially during 

time of shortage.  

4. As the shortage of water in the dry season is one of the major factors that was 

observed to influence the value of water in the studied region, reduction of 

natural seasonality of the water supply must be a key element of the authorities. 

Some solutions can be proposed such as installing wastewater treatment plants 

that use new technology to cut down on the use of fresh water, or keeping water 
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in aquifers, in order to collect it to be used in times of scarcity, which is not 

currently being done. 

5. A study on the field revealed the necessity of improving the specific 

conditions (economic, social, basic need life) in rural areas to convince migrated 

farmers to return to their abandoned villages in order to conduct agriculture 

activities. A possible solution is to support new technology such as machines 

and cultural practice facilities, offering financial support, know-how, 

consultation and education.  

6. The huge gap observed between universities, institutions, the government, and 

farmers negatively influences the progress in the development of agriculture and 

it is compulsory to look for a solution to better join their efforts. However, it is 

impossible to acquire self-sufficient and competitive agriculture, both 

domestically and internationally. 

Because nowadays oil and gas are controversial natural resources, it is good 

to focus in crucial ambiguities on the finite future of water in the Kurdistan 

Regional Government. 
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