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Abstract	  	  
 
The Kingdom of Jordan is one of the world’s most water poor countries suffering 

from physical water scarcity, a growing population, regional instability, poor 

water infrastructure, inefficient water sector management and high water misuse. 

Through conducting a content analysis of 73 USAID reports, focusing on water 

demand management, this paper aims to understand how water demand is 

managed in the Kingdom, in addition to understanding the role of international 

aid in transforming Jordan’s water sector. A greater understanding of the crisis 

and actions taken to mitigate the impacts were revealed by examining specific 

water polices and laws, the role of government structures and water sectors, and 

implemented projects. It was found that Jordan has taken significant efforts to 

sustainably manage water resources and to address growing water demand. 

Reallocating water among various sectors, reducing non-revenue water, and 

decentralizing water provision are key priorities outlined in the Kingdom’s water 

strategy.  
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Chapter	  1:	  Introduction	  	  	  

Water	  Scarcity	  	  
	  

Water is the single most essential requirement to sustain life. It has no 

substitutes, and its scarcity remains a national threat to many countries of today’s 

world. This valuable resource has and continues to serve as an indicator of 

countries’ political, social, environmental and economic status. According to the 

2006 United Nations Human Development Report, water scarcity is a matter of 

concern in every continent, directly affecting over 1.2 billion people and placing 

an additional 500 million at risk. In addition, more than 1.6 billion individuals 

face economic water scarcity, which is defined as the lack of technical and human 

capacity and infrastructure to make water available and acceptable for 

consumption (UNDP, 2006). Water use has grown more than twice the rate of 

population increase and as such, water scarcity classifies as a top priority threat of 

the twenty first century. Figure 1 Projected Water Scarcity in 2025 illustrates the 

global impact of this crisis.  

 One of the most crucial areas suffering from water scarcity is the Middle 

East. The researcher will be performing a detailed literature review of the 

background of the Middle East and Northern Africa (MENA) region and further 

focusing on the Kingdom of Jordan’s water scarcity crisis. This will further 

include a descriptive analysis of the key drivers for water scarcity and how these 

issues have exacerbated the current situation. In addition, a comprehensive 

analysis and review of the water profile in Jordan will be conducted in order to 

further emphasize how water policies and laws have evolved over time. This 
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research will also focus on the most recent water strategies and policies currently 

in place in the Kingdom of Jordan. By drawing upon secondary data sources from 

government sources, peer reviewed articles, published documents, water 

strategies, books, government policies, and international sources and reports, this 

will allow for deeper examination of the trends that have precipitated the current 

water crisis, and any subsequent actions that have been taken to mitigate the 

impacts of water scarcity. In addition, the former documents will be used to 

determine the extent to which Jordan has made progress towards more 

environmentally and sustainable management of their scarce water resources. 

Using the available background literature on water demand management (WDM) 

will allow the researcher to focus on water management in Jordan, how 

mechanisms have evolved and improved to highlight water demand management 

in Jordan.  

Middle	  East	  and	  Northern	  Africa	  Region	  	  
 The MENA region is home to approximately six percent of the world’s 

population and yet its people have access to less than two percent of the available 

water resources (Michel et al. 2008). This is illustrated in Figure 2. In the Middle 

East, the average renewable water supply is approximately 219 billion cubic 

meters (bcm), whereas Africa stands at 4,180 bcm, Asia at 10,485 bcm, and the 

world total 40,670 bcm (Michel et al. 2012). Furthermore, some of the more 

affluent Middle Eastern Gulf States embody the greatest global per capita water 

consumption rates ranging between 300 and 750 liters per day, and this has been 

attributed to the lack of sound water policy and law enforcement (Tolba & Saab, 

2008). The magnitude of excessive consumption is realized when the numbers are 
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compared to the 10-20 liters per day in Sub-Saharan Africa, 200 liters in Europe 

and 350 in the United States (Tolba & Saab, 2008). For most countries of the 

Middle East, the population demands cannot be satisfied by relying on renewable 

water resources, and therefore countries must resort to other means like 

desalination for securing their water needs (Tolba & Saab, 2008). The regional 

water demand is only growing; total water consumption for the agriculture sector 

in the MENA region rose by 16 billion cubic meters from 1990 to 2000 (Tolba & 

Saab, 2008).  

 Furthermore, the MENA region is classified by instability, water scarcity, and 

rapid population growth and the majority of the world’s most water deprived 

countries lie within its’ borders (Haddadin, 2006; World Bank, 2007; Tolba & 

Saab, 2008; Kubursi et al. 2011; Michel et al. 2012). Countries of this region also 

suffer from the lack of effective water governance and water management, as 

water use efficiency levels range between 37-53 percent (Tolba & Saab, 2008). 

The battle to secure water has existed for centuries, and as populations grow, 

supply dwindles and the climate changes, the demand for water continues to rise. 

Access to water has interdisciplinary roots because it directly affects a vast array 

of interests including but not limited to agriculture, industry, politics, economic 

development, public health, and livelihood. Countries of the Middle East are 

plagued by water scarcity and it is predicted that in thirty-five years, all countries 

of this region with the exception of Iraq will be threatened by water scarcity 

(Michel et al. 2012). Due to this and several additional factors, effective water 
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governance and water management remains crucial for the countries of this 

region.  

Jordan	  Background	  	  

Reasons	  For	  Water	  Scarcity	  	  
Jordan is among the most water-deprived countries of the world. The 

current freshwater availability per capita is 145 cubic meters (m3); this is among 

the lowest per capita availability worldwide (Haddadin, 2006; Kubursi et al. 2011; 

World Bank, 2015). According to the Ministry of Water and Irrigation (MWI), 

water availability in Jordan has significantly declined over the past few decades; 

water supply went from 3,600 m3/year in 1946 to 145 m3/year in 2009 (MWI 

“Water For Life Strategy”, 2009).1 See figure 3 for visual reference of the Jordan 

River and riparians. When soil moisture is accounted for the average water per 

citizen is 212 m3. To further emphasize, 145 m3 is less than one third of the 

acceptable international poverty benchmark of 500 cubic meters, rendering Jordan 

a water crisis zone (Tolba & Saab, 2008; Shridhar & ECODIT, 2012). Figure 4 

Total Water Withdrawal as a Percentage of Total Renewable Water Resources, 

presents water consumption rates as a percent of available renewable water 

resources by each country in the Middle East. Countries with high values indicate 

their reliance on alternative forms of water supply to meet demand. According to 

the graphic, Jordan is represented at the 100 percent mark indicating the country 

withdraws almost all of its renewable water supply. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  3,600	  m3	  is	  approximately	  equal	  to	  the	  volume	  of	  water	  that	  fills	  two	  standard	  Olympic	  size	  
pools	  	  
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According the Jordanian Department of Statistics, the population is 

currently 6.5 million; this figure is more than double the population in 1990 of 

3.17 million, and is further expected to reach nine million by 2020 and 12 million 

by 2050 (MWI “Water For Life Strategy”, 2009, Water Valuation Study ISSP, 

2012). Jordan is among the 10 most vulnerable and poor in terms of water 

resources, according to Jordan’s National Water Master Plan, from 1998 – 2002, 

the population growth rate was 2.9 percent (2004). Jordan has been and still 

remains saturated with Palestinian, Iraqi and more recently, Syrian refugees. As of 

December 2015, the United Nations High Commissioner for Refugees (UNHCR) 

estimated the total number of refugees currently residing in Jordan at 1,000,630 

(UNHCR, 2015). Many refugees are unregistered and are therefore not included 

in these counts, as such as the number is likely significantly higher than stated. 

Undoubtedly, the former serves as a driver for water demand, a demand Jordan is 

struggling to satisfy. 

In addition to the population burden and physical scarcity of freshwater 

supplies, water conditions are further exacerbated by several additional factors. 

Jordan’s topography is predominantly desert constituting approximately 80 

percent of total land cover, the climate is arid, and the annual rainfall is estimated 

at 111 mm per year of which 80-90 percent is lost to evaporation (Haddadin, 

2006; Denny et al. 2008; Grover et al. 2010; Kubursi et al. 2011, Food and 

Agricultural Organization of the UN, 2008; Albiac and Dinar, 2012). In addition, 

unaccounted for water loss in the municipal system results from aging 

infrastructure and domestic misuse (Grover et al 2010, Haddadin, 2006; Kubursi 
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et al., 2011). Moreover, the agriculture and largest consuming sector has been 

known to overuse and mismanage these sources (Haddadin, 2006; Grover et. al 

2010, MWI “Water For Life Strategy”, 2009).  

Overview	  of	  Jordan	  Basin	  	  
 Many of the streams and rivers that run through Jordan are transboundary, 

and thus shared between neighboring countries. Of the water bodies, the most 

critical and highly contested is the Jordan River. The Jordan River Basin has a 

total area of 18,500 square kilometers and spans across five countries (Food and 

Agricultural Organization of the UN, 2008). Forty percent of the basin lies within 

Jordan’s borders, thirty seven percent in Israel, ten percent in Syria, nine percent 

in the occupied West Bank, and four percent in Lebanon (Food and Agricultural 

Organization of the UN, 2008). This transboundary water source begins at Mount 

Heron in Syria and rises at the confluence of three main rivers: the Hasbani River 

of Lebanon, Banias River of Syria, and Dan River of Israel (Haddadin, 2006; 

Frenken, 2009). It continues into the Sea of Galilee and eventually empties into 

the Dead Sea. There are numerous headwaters of the Jordan River which include: 

the Hasbani River (Lebanon), Baniyas River (Syria), Dan River (Israel), Ayoum 

River (Lebanon), Yarmouk River (Syria), Haroud River (Israel), and Yabis River 

(Israel) (Food and Agricultural Organization of the UN 2008). The Jordan River 

runs along international borders thus separating the Kingdom of Jordan from 

Israel and from the West Bank. The hydro-geopolitics of this shared river remains 

one of the greatest perpetuators for a long history of wars and conflict in the area 

(Wolf, 1995; Haddadin, 2006; Food and Agricultural Organization of the UN, 

2008; Denny et al. 2008).  
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Water	  Resources	  	  

Groundwater	  Resources	  	  
 There are twelve groundwater aquifers in Jordan, ten of which are 

renewable and two that are non-renewable (Haddadin, 2006, FAO, 2009a). 

According to the Food and Agriculture Organization, the sustainable yield of all 

groundwater aquifers amounts to 450 m3/year and the safe yield is 275.5 m3/year, 

however approximately 253 m3/year runs off to establish river base flow (2009b). 

It must be clarified that each of the groundwater aquifers has independent safe 

yields, thus limiting the rate and amount of water that can be withdrawn without 

adversely affecting the aquifer (National Water Master Plan, 2004). Figure 5 

shows the groundwater basins in the Kingdom. Of the twelve-groundwater 

aquifers, six are extracted at rates faster than they are replenished, four are used at 

capacity and two on the other hand are not sufficiently used (Haddadin, 2006; 

Food and Agricultural Organization of the UN, 2008; Denny et al. 2008). 

Furthermore, one third of the groundwater basins are transboundary basins 

between Jordan and Syria. The location of these aquifers plays a significant role 

in determining the water flow, as water projects and dams in Syria decreased flow 

rates reaching Jordan (Haddadin, 2006).   

Excessive exploitation of groundwater aquifers has not only affected water 

availability, but quality as well. In addition, concerns over water quality have 

exacerbated the water deficit in Jordan further contributing to the imbalance 

between water supply and water demand  (Haddadin 2006; Frenken 2009; Grover 

et al. 2011; Kubursi et al. 2012). Groundwater recharge occurs through various 

pathways, which are represented in Table 1. This comprehensive water balance 
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table represents the recharge characteristics and groundwater profile of the 

aquifers in Jordan. Further, according to the MWI, the over abstraction of 

groundwater aquifers has severely impacted the baseline levels and rate of 

recharge overall indicating ineffective water resource management (National 

Water Master Plan, 2004). In order to alleviate water stress and meet the growing 

demand for water, Jordan launched the Disi Water Conveyance Project in 2013, in 

partnership with a Turkish company. The project consisted of a 320-kilometer 

pipeline that extended from the Disi Aquifer located on the Jordan-Saudi Arabia 

border to Amman. It was designed to ensure 100 million m3 of water per year to 

the residents of Amman (equivalent to ten percent of the total water available in 

2005) (Haddadin, 2006; Denny et al. 2008).  

Surface	  water	  Resources	  	  
There are a total of fifteen surface water drainage basins, which are further 

classified into seven main drainage areas. The most important is the Dead Sea 

Basin which consists of seven individual basins: Yarmouk, Jordan River and Rift 

Side Wadis, Zarqa, Dead Sea Side Wadis, Wadi Mujib, Wadi Hasa, and Wadi 

Araba North (Haddadin, 2006). The catchment area and average annual rainfall in 

each basin and drainage area is represented in Table 2. Approximately thirty 

percent of water supply originates from surface water taken from the Yarmouk 

and Jordan River (ISSP Intuitional Assessment Report, 2011). Overall, the 

average renewable surface water resources average to 554 mcm per year; of this 

Syria contributes to 184 mcm and Israel 100 mcm leaving the internal surface 

water yield at 270-mcm/ year (Haddadin 2006; FAO, 2009b.) Figure 6 outlines 

the surface water basins. Surface water supply contributes to 37 percent of 
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Jordan’s total water supply whereas groundwater is 54 percent of water supply 

(MWI “Water For Life Strategy”, 2009). In addition, Jordan is experiencing 

diminishing surface water flow due to dams and projects that are constructed in 

neighboring countries and climate change driven impacts of reduced rainfall 

(Haddadin, 2006; Denny et al. 2008; Albiac and Dinar 2012).  

Water	  Demand	  

By	  Sector:	  Agriculture,	  Municipal	  and	  Industrial	  
 Water consumption and withdrawal rates are not consistent and vary yearly. 

In the Kingdom, water is distributed unevenly across three main sectors: 

municipal, industrial, and agriculture. As indicated in Jordan’s Water For Life 

Strategy, water consumption statistics were dispersed as follows: agriculture (64 

percent), domestic (30 percent), and industrial (5 percent) and tourism (1 percent) 

(FAO, 2009b; National Water Master Plan, 2004). Considering these numbers, 

municipal sectors consume less than half agriculture users. As defined by the 

National Water Master Plan, municipal water consumers are domestic, 

commercial, small industries and pastoral sectors. Touristic water consumers are 

mainly hotels and rented apartments (2004). The municipal sector relies on 

public-private water utilities for their water. Furthermore, there are approximately 

18,400 industries in the Kingdom, yet only a mere fraction consumes significant 

amounts of water (NWMP, 2004). Most of the small industries rely on private 

wells, which is essentially groundwater. Of the four larger industries in the 

Kingdom, the thermal power plant and fertilizer industries are supplied through 

the public network, whereas the tomato paste and potash industry rely on surface 

and groundwater (NWMP, 2005).  Finally, the agriculture sector which accounts 
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for the greatest water use, has three main irrigation areas: the Jordan Rift Valley, 

Northeastern Desert and Azraq region, and the Southern desert in the Disi Area. 

Farmers in the Rift Valley mainly draw on surface and treated wastewater for 

irrigation purposes, however, farmers in the uplands have been cited for over 

exploiting groundwater for irrigation, resorting to flooding techniques, and 

drawing from both licensed and unlicensed wells (NWMP, 2004; FAO, 2009b). 

The projected water demand shown in table 3 provides a breakdown of the 

demand and losses by sector in Jordan. To address the ever-growing imbalance 

between water supply and demand, several policy recommendations have been 

introduced into the national water strategies and laws.  

Towards	  Sustainable	  Water	  Management	  and	  Water	  Efficiency	  
Despite efforts to manage the resource, water scarcity continues to plague the 

Kingdom and its people. A multitude of factors frame the water situation in 

Jordan as nothing short of a crisis. Experts and scholars have written extensively 

on the inefficient and ineffective water governance in Jordan and suggested areas 

of improvement. In his work, Dr. Atif Kubursi draws on the importance of using 

economic instruments to establish a more efficient and equitable water system for 

Jordan through using economic incentives to drive efficient water use mainly in 

the agriculture sector (Kubursi et al. 2011). Further, Dr. Munther Haddadin, 

former Minister of Water and Irrigation of Jordan has written extensively on the 

anatomy of water scarcity in Jordan, describing the foundation and historical 

context of water affairs and policies in the kingdom and providing 

recommendations for effective water governance and management (Haddadin, 

2006). A working paper coauthored by Velma Grover, Abdel Raouf Darwish and 
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Eliza Deutsch entitled “Integrated Water Resource Management for Jordan” 

provides an argument for integration given the increasing disparity between water 

demand and water supply (2010). As defined by the Global Water Partnership, 

Integrated Water Resource Management (IWRM) is an interdisciplinary approach 

that “Promotes coordinated development and management of water, land and 

related resources to maximize economic and social welfare in an equitable 

manner without compromising the sustainability of vital ecosystems” (Pandya et 

al., 2012 p. 249). To improve water management in Jordan, significant attention 

must focus on the importance of water resources and the potential for adopting 

sustainable practices (Pandya et al. 2012). Only if this is effectively addressed, 

can a sustainable path for Jordan to mitigate the consequences of its’ water 

scarcity crisis be created. Further, increasing water efficiency and conservation, 

redistributing resources between users and sectors, instilling effective water 

governance, and involving local communities in a participatory approach is 

essential for Jordan to move forward sustainably and satisfy its water needs 

(Grover et al., 2010). In conclusion the contributors offer policy recommendations 

that may foster a more suitable environment for IWRM.  

Since the publication this article, Jordan has taken significant strides in improving 

their water management. With the help of international agencies like the World 

Bank, USAID, Mercy Corps and others, several programs within the realm of 

water management were identified, developed, and implemented. 
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Chapter	  2:	  Water	  Policy	  and	  Management	  

History	  of	  Hydropolitics	  and	  Water	  Policy	  Development	  	  
From 1921 to 1923, the present Kingdom of Jordan was known as the 

Emirate of the Arab East and later from 1923 to 1946 as the Emirate of 

Transjordan. During this time, the Emirate was run by an executive council which 

later evolved into one that was elected (Haddadin, 2006). The area was also 

considered British territory and as such, financial, technical, and military 

resources were provided by Britain (Haddadin, 2006). Laws were based on the 

Ottoman Empire rulings, in addition to those enforced in Palestine, which at the 

time was also under British mandate (Haddadin, 2006).  

Much like the prominence today, regulation, management, and 

administration of water resources was a principal matter. The main emphasis of 

water management from 1921 – 1935 was directed towards ensuring adequate 

municipal supply mainly in the larger cities; local councils within towns were 

responsible for managing these resources (Haddadin, 2006). Nonetheless, 

government officials were tasked with overseeing and ensuring the availability of 

financial resources for projects. (Haddadin, 2006). However, in rural areas and 

villages that lacked councils, locals depended on the natural availability of 

rainwater to satisfy their needs (Haddadin, 2006).  

Foreign consultants were instrumental in forming the water policies for the 

Jordan Basin, which later laid the foundation for water governance in the 

Kingdom. The early twentieth century marked the commencement of developing 

water policies, treaties, and laws for distributing water among Jordan, Syria, and 

Israel (Haddain, 2006). After all, this strategic highly demanded agricultural basin 
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is considered among the most fertile due to the rich soil deposits and sediments 

from the Jordan River flow (Haddadin 2006; FAO, 2009b). Upon the 

establishment of Israel in 1948, regional tensions escalated among neighboring 

Arab countries marking the beginning of the historical battle to secure national 

water supply (Haddadin 2006; FAO, 2009b; Kubursi et al. 2011).  

Water conflicts in the area date back to the early twentieth century (1936- 

1937); surface waters of the Jordan River and groundwater supplies were the main 

source of a long rooted history of violence and contention. In addition to the 

profitable fertile land of the Jordan River Basin, these water resources accounted 

for much of the dispute between Jewish immigrants and native Palestinians 

(Haddadin, 2006). Given Jewish immigrants were particularly interested in 

groundwater access; law reforms emphasized irrigation and groundwater to 

alleviate tension amongst Arabs and Jews (Haddadin, 2006).  

 One of the chief founders of water policy in Jordan was of British origin, 

Michael Iondies. He took part in feasibility studies to assess the potential of water 

resources in the Jordan Basin in order to satisfy a two state solution (Haddadin, 

2006). Furthermore, the Iondies study of 1946 recommended dividing the area 

into two states, one for the Arab Palestinians and one for Jewish Palestinians. This 

became the Emirate’s first involvement in international water policies, a novice 

field that was not yet well established (Haddadin, 2006). The Ionides 1946 was 

the first legal attempt to formulate a law of water governance and distributing of 

water resources within the Kingdom.  The law specifically looked at ways for 

distributing the Jordan Basin’s water between Palestine and Israel. Although the 
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law was not enforced until sixteen years after it was drafted, it served as a 

foundation for Jordanian and Arab policies regarding the waters of the Jordan 

Basin (Haddadin, 2006). 

 In 1946, Jordan earned its independence and became the Hashemite 

Kingdom of Jordan and two years later, the state of Israel was formed. The Jordan 

River Basin instantly became a critical water resource as it now lay at the heart of 

both Jordanian and Israeli water politics. In fear of having to compromise access 

to the river’s water, the Kingdom called on foreign specialists to conduct water 

studies in order to comprehensively understand the basin capacity (Haddadin, 

2006). The British consultancy firm Sir Murdoch MacDonald and Partners 

produced a report that highlighted the importance of Jordan’s reliance on the 

river, specifically outlining Jordan’s vulnerability to the basin. This report along 

with the Ionides study became the first two written documents to contour a master 

plan for the Jordan Valley (Haddadin, 2006). The 1947-1956 decade was a crucial 

period for formulating, expanding, and refining water policies of the Jordan River 

Valley. During this  period, water rights for irrigation purposes were in 

accordance with land ownership rights and the foundation of water laws was 

based on Islamic Sharia (Haddadin, 2006).  

Continuous tension and turmoil between Palestinians and Israelis drove 

many Palestinian refugees into Jordan. This immigration pattern fueled the 

demand for jobs and need for national stability (Haddadin, 2006). At the time, the 

socio-economic status in the Kingdom was weak and foreign investment was dire 

for development, as was the availability, access, and security of water resources 
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(Haddadin, 2006). To mitigate the situation, American and Jordanian experts 

joined to develop water resources (Haddadin, 2006). One of the American 

influences was an American engineer, Mills Bunger. His ideas for water 

apportionment and policy differed from than those who predated him, because he 

recommended regulating the Yarmouk River by a dam located at Maqarin, known 

as the Bunger dam and later as Wehda Dam, whereas former recommendations 

called for dams along Lake Tiberais (can be seen in Figure 3). Lake Tiberais was 

a water body under Israeli authority (Haddadin, 2001, 2006). Delighted by his 

recommendation, the Jordanian government authorized Bunger’s plan without 

consulting Syria (the upper riparian of the Yarmouk River) or Israel (lower 

riparian). Although the United Nations Relief and Works Agency (UNRWA) for 

Palestine and the United States Technical Cooperation Agency (TCA) were on 

board with Bunger Plan, the Israeli government’s objection instantly halted the 

project (Haddadin, 2006). Nonetheless, Jordan launched a bilateral agreement 

with Syria regarding the use of the Yarmouk River: Jordan would access the river 

in order to supply refugees with water and Syria would rely on the Bunger Dam at 

Maqarin for hydropower (Haddadin, 2006). During the early 1950’s, negotiations 

with Israel were nonexistent; political tension and opposition surfaced between 

Israelis and Arabs once again (Haddadin, 2006).  

During this time period there were several unregulated and undocumented 

water bodies, rivers, and streams within and passing through Jordanian territory. 

To legalize the entities and reassign landownership rights, the Jordanian 

government established the Law of Settlement of Land and Water Rights in 1952. 
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The law also highlighted procedures for settlement of water rights and 

emphasized irrigation as the primary user of water (Haddadin, 2006). In 1953, 

UNRWA asked the Tennessee Valley Authority to carry out a study accounting 

for all riparians of the Jordan Basin, in hopes of developing a unified plan, 

nonetheless water rights remained a major concern and conflict persisted between 

riparians. To alleviate the tension, international efforts stepped in. The period 

between 1953 and 1955 was defined as one of  ‘shuttle diplomacy’ because 

United States President Eisenhower designated Ambassador Eric Johnston to 

negotiate a water deal between Israel and the Arab League (Haddadin, 2001 

2006). Despite four trips and several negotiations building off of the Unified 

Development of the Water Resources of the Jordan Valley Region, a consensus 

was never reached. The fourth and final Johnston Plan indicated that waters 

would be divided in the following manner: 55 percent for Jordan, 36 percent for 

Israel, 9 percent for Syria and Lebanon (Food and Agricultural Organization of 

the UN, 2008).  The Arab League rejected the Johnston Plan in fear, fearing 

ulterior motives behind striking an eventual peace treaty that would acknowledge 

the state of Israel. Table 4 represents the water allocations between riparains of 

the Jordan River throughout Johnston’s shuttle diplomacy.  

In 1957, water projects in Jordan became the responsibility of the Ministry 

of Public Works. In abiding efforts to conform to the Johnston Plan, Jordan called 

for the East Gohr Canal Project; diverting a portion of the Yarmouk River in order 

to irrigate 10,000 hectares of land. The Kingdom’s economic standing was weak 

and Jordan had to rely on foreign aid for assistance. The International 
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Cooperation Agency (ICA) and the United States Agency for International 

Development (USAID) stepped in to assist.  Once Israel was aware that the 

United States was funding Jordanian projects they too began developing their 

own. In turn, in 1964, Israel called on the United States to fund the National 

Water Carrier, which called for transferring 425 mcm of Jordan water from Lake 

Tiberias to the Negev Desert as opposed to the 320 mcm presented in the 

Johnston Plan. As a result of this, the Arab League called for a Summit where 

they planned to divert the Jordan River waters to Syria and Jordan. Immediately 

thereafter Israel ceased all projects and launched a six day war from June 5th to 

June 10th of 1967, seizing the Syrian Golan Heights, West Bank, and Gaza Strip, 

and demolishing all water diversion plans (Food and Agricultural Organization of 

the UN, 2008). 

The 1967 Israel- West Bank war lasted four years, significantly impacting 

and destabilizing Jordan’s infrastructure and economy (Haddadin, 2006). After 

the war, reviving the economy was crucial; several water policy shifts took place 

mainly concerning the development of these resources. One of the major 

transformations was the central government’s role in providing municipal water 

and wastewater services (Haddadin, 2006).  

The early nineties were dedicated to pushing forward peace negotiations in 

the Middle East. In 1994, Jordan and Israel came together in forming a mutual 

water covenant known as the 1994 Jordan- Israel Peace Treaty. It emphasized the 

importance of adopting bilateral cooperation strategies to alleviate the water 

shortage in each country. The Israel Jordan Joint Water Commission was formed 
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with three officials from each country. Jordan and Israel signed The Washington 

Declaration and agreed on a Peace Treaty that designated specific water flows 

from the Yarmouk to both countries in addition to measures for preventing water 

contamination and securing water supply to each other during periods of shortage 

(Haddadin, 2006) In addition the bilateral treaty emphasized development of 

water resources, sustainable withdrawal, and sharing of information to promote 

cooperation (Haddadin, 2006, Food and Agricultural Organization of the UN, 

2008). 

History	  of	  Administrative	  Structures	  in	  the	  Water	  Sector	  
 In 1959, the Central Water Authority (CWA) was established to provide a 

centralized approach to managing water resources in the kingdom. Under the 

CWA was the Department of Irrigation, Drilling Department at the Ministry of 

Public Works, Department of Water Resources Development at the Office of 

Consolidated Services, and the Development Board (Haddadin, 2006). The CWA 

was responsible for public water resources in the Kingdom but had no jurisdiction 

regarding irrigation water, the East Ghor Canal, and municipal water provision 

(Haddadin, 2006). Because the of the highly contested status of the Jordan river, 

the Natural Resource Authority (NRA) was established in 1966 as a consolidated 

department tasked with developing and constructing distribution networks across 

the Kingdom, with exception of the capital, Amman (Haddadin, 2006). The NRA 

essentially took over the CWA’s responsibilities in addition to management of the 

East Gohr Canal (Haddadin, 2006).  

In attempt to improve municipal water provision in Jordan’s capital, 

Amman Water and Sewerage Authority (AWSA) was formed in 1973. The former 
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entity was responsible for cooperating with the NRA to allocate water to residents 

of Amman in addition to managing water and wastewater services in the capital 

(Haddadin, 2006). As for the rest of the country, water projects, and water 

provision were under the jurisdiction of the Domestic Water Supply Corporation 

(DWSC). Wastewater services were separately the responsibility of the Ministry 

of Municipal and Rural Affairs. Nonetheless, the fragmentation of water provision 

created nothing short of a disaster for management.  

The same year, Jordanian citizens formed the Jordan Valley Commission 

(JVC) to rehabilitate and develop the Jordan Valley, which was essentially 

destroyed by the war. More than half of the villages and homes were demolished 

and the basin’s population dropped to less than 10 percent of its prewar size 

Haddadin, 2006). Because agricultural value of this land was of primary concern, 

irrigation was a chief priority. Four years later in 1977, the Jordan Valley 

Authority (JVA) succeeded the JVC, the Jordan River Tributaries Regional 

Corporation, and the parts of the NRA and DWSC operating in the Jordan Valley. 

The JVA was responsible for providing water supply and managing wastewater in 

the Jordan Valley (NWMP, 2004).  

The urgency of understanding future water needs was not understood until 

1978, when the National Planning Council and a British firm assessed and 

surveyed Jordan’s future water resource capacity. Specifically, the study focused 

on the northwest area of Jordan where 90 percent of the population resided, and 

they concluded that the water resources would come nowhere close to sufficiently 

meeting demands in the year 2000 without tapping into supplies set aside for 
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agriculture/irrigation expansion along the Jordan Valley (Haddadin, 2006). Little 

did they know, the situation would be far worse than expected.   

In 1983, Water Authority of Jordan (WAJ) took over responsibilities of 

Jordan’s distribution networks. WAJ inherited the roles of the AWSA, DWSC, 

and divisions of the NRA that worked on water resources (Haddadin, 2006). The 

JVA and WAJ authorities were the sole power forces in the water sector until 

1988 when the Ministry of Water and Irrigation was formed. The MWI became 

the central power body for water affairs in the Kingdom (Ministry of Water and 

Irrigation; Haddadin, 2006). The MWI objective was to sustainably manage 

Jordan’s water resources to promote economic and social sustainability and 

national security (Haddadin, 2006).  

Water	  Strategy	  Development	  	  
Later in the 1990s, in recognition of the water crisis and future challenges 

of water management, the Jordanian government shifted its policy focus away 

from supply-oriented management to demand. The first National Water Strategy 

was formed in 1997 and it called for establishing comprehensive water databanks, 

monitoring programs, a system for data collection, and overall policy 

implementation in the water sector (Jordan Ministry of Water and Irrigation, 

2009). The National Water Strategy was Jordan’s first national effort to address 

the water shortage and future implications for the Kingdom. Coupled with this 

strategy were four policies: Irrigation Water Policy, Wastewater Policy, 

Groundwater Policy and Water Policy. As indicated by the MWI, the main 

emphasis of these documents revolved around strengthening public education 

through awareness campaigns that promoted water conservation and natural 
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resource protection, in addition to continuous dedication in the research and 

development of current water standards (National Water Strategy, 2004). 

Together the strategy along with its supplementary water policies stressed the 

need for Jordan to include more environmentally sound practices, regulation, 

structural improvements, citizen attentiveness, and a system of financial 

incentives. This was an innovative step, however challenges remained 

predominant when it came to applying and implementing the strategy to the entire 

kingdom (Haddadin, 2006). Moreover, effective implementation was limited by 

the lack of sufficient human, financial, and technical capacity. The government 

called for updating the policies and water strategies on a five-year basis.  

 The current Water For Life Strategy 2008-2022 addresses Jordan’s future 

challenge of balancing water needs across the municipal, industrial and 

agricultural sectors. Future strategies outline the importance of granting priority to 

drinking water quality and capping agriculture water consumption. As indicated 

in the strategy, in 2007 the Kingdom’s annual water demand exceeded water 

availability by 638 mcm (2009). Thus given the heightened awareness and 

consolidated understanding of the water crisis in Jordan, the MWI took  the lead 

in drafting the Water for Life Strategy of 2008-2022, which outlines a vision of 

what the country hopes to achieve by 2022 through addressing water demand, 

water supply, institutional reform, water for irrigation, wastewater, and alternative 

water resources. According to the strategy in 2022, the annual deficit is expected 

to be 284 mcm (2009). The remainder of this research focuses on assessing 

international efforts invested in reforming Jordan’s water sector. 
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Chapter	  3:	  Methodology	  	  
  For the purpose of this research, content analysis will be used to uncover 

the progress and transformation of WDM in Jordan’s water sector. For the 

following sections, the researcher will continue relying on the literature and in 

addition will incorporate results of a content analysis of USAID reports. Content 

analysis is a scientific and systematic, low cost, qualitative research tool used to 

extensively explore the undertone of various data sources (Krippendorff, 2004). 

As defined by Klaus Krippendorff in the book Content Analysis An Introduction 

to Its Methodology, content analysis is a method that allows one to extrapolate 

information, document trends over time, narrow down large documents into 

manageable units, and draw conclusions from available texts in order to deepen 

understanding of a particular subject matter (2004).  

Previous	  Content	  Analyses	  
Content analysis remains a methodology used by several scholars of 

interdisciplinary backgrounds to reveal different meanings within water 

management. In Plummer et al.’s article “A Systematic Review of Water 

Vulnerability Assessment Tools”, the researchers drew on literature to define 

correlations between access to water resources, and effects on health (2012). The 

research intended to better understand the extensiveness of water vulnerability 

assessment tools. Results indicated that an all-encompassing water resource 

management approach does very little to account for overall vulnerability 

(Plummer et al., 2012).  

In addition, the objective of Jasper et al.’s research, “Water Sanitation in 

Schools: A systematic review of the health and educational outcomes”, was to 
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identify the degree to which insufficient and ineffective water and sanitation 

provision in schools corresponded with children’s involvement and attendance 

(2012). Research results validated that lack of sanitation and water provision was 

associated with higher absentee rates, further begging the greater question of the 

role of water and sanitation in overall academic performance and achievement 

(Jasper et al., 2012).  

Further, In Drieschova’s paper “Governance Mechanisms to address flow 

variability in water treaties”, the researchers used content analysis to understand 

various international water treaties and to detect implemented strategies that 

address water variability among different countries (2008). Research results 

highlighted the mechanisms within treaties that permitted transboundary water 

countries to adapt and use water resources cooperatively and sustainably 

(Drieschova et al., 2008).  

Pahl- Wostl et al.’s paper “The importance of social learning and culture 

for sustainable water management” used two previously conducted content 

analyses for Spain and Holland’s national water master plans (2008). The 

researchers argue the definition of integrated water resource management is 

evolving to encompass value to cultural awareness, behavior change, and 

adaptation (Pahl-Wostl et al., 2008). The content analyses were used to determine 

how the role of culture and institutions has changed in light of evolving water 

resources management (Pahl- Wostl et al., 2008). 

Content	  Analysis	  for	  Jordan	  	  
For purposes of researching how water demand is managed in Jordan, and 

further exploring how the country has responded to the water crisis, conducting a 
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content analysis offers several beneficial purposes. Although previous review 

articles recommended solutions and proposals for integrated and sustainable water 

management, the role of international agencies in implementing reform in Jordan 

has yet to be studied using this methodology. Third party efforts were essential to 

carrying out water projects and implementing programs in line with the water 

conservation priorities dictated by the Jordanian Government (WEPIA, 2005). For 

the past 16 years, United States Agency for International Development ( USAID, 

n.d.) has teamed with the MWI to rehabilitate and improve overall water 

management and provision in Jordan. No previous attempts have been made to 

conduct a consolidated systematic review of the role of USAID in promoting 

water demand management (WDM) in Jordan. Thus the content analysis of this 

research will be limited to USAID reports. The first part of this research will draw 

on definitions of WDM, which will be used to define search terms in the analysis. 

USAID has published numerous reports relating to water demand management in 

Jordan, thus content analysis can identify key portions of text where governance, 

implemented projects, and targeted sectors are highlighted.  

Through relying on content analysis, the researcher can more effectively 

understand, categorize, and code the information related to WDM in Jordan, 

which will then provide an indication to how the crisis is managed. Through 

identifying keywords, their frequency, and themes related to water demand 

management and conservation across various policy documents and assessments, 

project reports, and evaluations this may reveal an understanding of how the 

water crisis in Jordan is currently framed and approached.  
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Content	  Analysis	  Steps	  
1. Formulate Research Questions  

Question 1: How is water demand being managed in Jordan?  How has Jordan 

responded to this water crisis? 

Question 2: How do the USIAD Reports focus on WDM? More specifically, how 

have these reports focused on the water crisis; what was USAID’s role in water 

demand management? 

Question 3: What programs (if any) have been implemented to operationalize 

water demand management in Jordan? Have there been successful outcomes of 

these programs? 

Question 4: To what extent has community based social marketing played a role 

in water demand management in Jordan? To what extent is the public aware of 

water scarcity and water demand management? 

Question 5: How is each sector (Agriculture, Municipal, Industrial, Touristic) 

responding? 

-‐ Agriculture: what has been done about misuse, high water allocations, 

water overuse, pollution of surface and groundwater, and traditional flood 

irrigation methods? 

-‐ Municipal: what has been done about leaking water, nonrevenue water, 

water theft, illegal extraction, absence of effective metering, poor law 

enforcement (weak penalty systems)? 

2. Define Water Demand Management 

In attempting to understand the development and existing nature of water 

demand management in Jordan through relying on USAID reports, defining 
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WDM remains crucial. As defined by Butler & Fayyaz, WDM calls for drawing 

on preventive strategies to tackle water demand rather than relying on 

unconventional reactive ways to increase supply (2006). WDM calls for analyzing 

the drivers of water demand in addition to shifting towards conservative water 

consumption and use patterns (Butler & Fayaz, 2006). Further, unlike the broad 

concept of demand management, WDM focuses on decentralizing water provision 

to water utilities. The transfer of tasks to lower levels is thought to provide more 

efficient and effective water resources and better coverage than centralized 

approaches (Butler & Fayyaz, 2006). 

Brooks defines WDM as any practice that conserves water use while 

maintaining water quality (Brooks, 2002). Furthermore, in the article “Overview 

re Public- Private partnerships in the domestic water supply sector,” Grover cites 

several academics that alluded to effective WDM through outlining the 

transformation of its definition. For example, Tate recommends that individuals 

act mindfully as they regard social benefits of conserving and reducing their water 

use and consumption (Grover, 2002 & Tate, 1993). Other researchers such as 

Savenjie and Van Der Zaag underline the importance of strategy building in 

addition to enhancing water use (2002).  

WDM is a part of an overall water management system and is required for 

sustainable integrated water resource management. WDM draws on principles of 

public awareness, governance, community organization, education programs, 

strategic planning, economic incentives, national and international guidelines, and 

environmental conservation to collectively manage water demand (Brooks, 2002; 
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Butler and Fayyaz, 2006). In David Brooks’ article “An Operational Definition of 

Water Demand Management,” he consolidates scholarly findings into a five-tiered 

definition of water demand management. Brooks’ definition plays close attention 

to the discourse and deliberative dialogue surrounding conversations rather than 

the actual outcome they result in. Further he argues a combination of both 

efficiency and conservation is needed to effectively manage water demand, as 

these should both be components of policies that promote behavior change 

regarding water use (Brooks, 2006). For the purpose of this research, WDM is 

seen as a preventive approach that manages water proactively rather than 

reactively. WDM identifies the triggers that exacerbate water demand and 

identifies ways for managing existing water resources effectively and efficiently.  

3. Develop a list of synonyms and related terms to WDM and demand side 

strategies  

Water Demand Management: water demand, water demand management, water 

management and conservation, and water use efficiency 

Sectors: Agriculture, Industrial, Tourism, and Municipal/Domestic and 

Residential Sectors  

Programs: educational programs that have been implemented, evaluations, 

campaigns, behavior changes, public participation, community based social 

marketing, capacity building, information sharing, gender roles, community 

organization/participation/awareness, use of financial incentives, and water/ 

environmental conservation programs. 
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Governance and Management Reform: strategic planning, policy and sector 

reform, planning and management in the water sector, best management practices 

Water provision: looking at the main entities responsible for water provision: 

Ministry of Water and Irrigation, Jordan Valley Authority, Water Authority of 

Jordan, Water Users Association, Miyahuna, Aqaba Water Company, and 

Yarmouk Water Company.  

4. Data Collection 

In effort to closely examine the progress of international development in 

Jordan, only documents published by USAID were obtained from USAID’s 

Development Experience Clearinghouse (DEC). This was used as the database of 

choice given the agency’s ongoing commitment to improving and reforming the 

water management structure within the Kingdom of Jordan to create a more 

secure and democratic, and environmentally stable country (USAID “USAID 

Jordan”, n.d.). The mechanism by which USAID documents were screened and 

selected for analysis is represented Figure 7.  

5. Data Coding 

Create and Define Codes: Coding serves as method that allows for effective 

organization and sorting of the data being used. Five codes were created in order 

to highlight the research objectives of this study in order to answer questions 

regarding the status and progress of WDM in Jordan. Table 5 shows the table of 

codes and definitions.   
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Atlas.ti is a qualitative data analysis software that can be used to 

systematically analyze, code, and organize various data resources. The software 

was selected based on recommendation, its ability to handle large datasets, and 

the variety of output tools.  

Atlas.ti Auto Coding: Auto coding was used to find the keywords specified for 

each of the following predetermined codes and group them accordingly. For each 

of the codes, the range of text to include surrounding the specified words was by 

paragraph. A sample of twenty reports were read in detail prior to the analysis and 

it was found that selecting codes within paragraphs would provide sufficient text 

for contextual purposes. To further ensure the extent of search, the researcher ran 

a sample query and coded the text by paragraph and by document; the latter 

produced broader results. Because the researcher was interested in closer 

relationships and more intricate overlaps between categories, paragraphs were 

selected as the search extension. 

For each of the five codes (Water Demand Management, Sectors, 

Programs, Governance and management reform, and Water Provision) the text 

was autocoded. In order to carry out Boolean and proximity searches using the 

predetermined codes, smart codes had to be created. Smart codes were formed to 

narrow down, filter, and highlight texts of the documents that were needed to 

answer the questions of interest to the researcher. The quotation cooccurence tool 

was used to find the overlap between codes. As specified by Atlas.ti this operator 

is a combination of both Boolean and proximity search tools, designed to locate 

coded quotations that overlap. Table 6 displays the smart codes were generated 
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using the quotation cooccurance operator.After smart coding the listed categories, 

this allowed for the researcher to then extract and prioritize information from the 

reports to answer the questions presented in this report.  
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Chapter	  4:	  Data	  Findings	  and	  Discussion	   
USAID’s long-lasting efforts in reforming and managing Jordan’s water 

sector have existed for the past sixteen years. Nonetheless, this research will focus 

on 73 documents published by USAID, which focus exclusively on water demand 

management in the Kingdom.  In looking at the breakdown of the 73 documents, 

it is useful to highlight certain characteristics the reports. As a primary step, the 

reports were categorized by year of publication as show in figure 8. 

Approximately 60 percent (42 of the 73) of WDM projects were published from 

2007 onwards indicating the heightened focus on WDM strategies in the 

Kingdom. This is not surprising given the official approval of Jordan’s National 

WDM in 2008. Furthermore, report titles were analyzed through observing 

existence of five main themes: WDM, end use analysis, evaluation, social 

marketing, and sector (shown in figure 9). The most common phrase found the 

report titles was ‘water demand management’ (21 out of 73), it should be noted 

however, that 17 of these reports were IDARA (Instituting Water Demand 

Management in Jordan) reports and as such, the program name was in titles all of 

their reports. Specific programs will be further addressed later in the discussion 

and analysis.  

Question	  1:	  How	  is	  water	  demand	  being	  managed	  in	  Jordan?	  How	  has	  
the	  Kingdom	  responded	  to	  the	  water	  crisis?	  	  

Contrary to what one might assume, WDM in Jordan was not the result of 

a top- down government initiative, instead the concept paved its way into 

Jordanian institutions and organizations that had the capacity and willingness to 

mitigate impacts of the crisis through implementing trial projects and drafting 
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policy recommendations and proposals (DAI IDARA Final Report, 2012). In 2008 

the Council of Ministers approved the National Water Demand Management 

Policy that was created by the Water Demand Management Unit (WDMU), a 

serving body under the MWI (Ministry of Water and Irrigation). Much of the 

preliminary drive for WDM was initiated through raising awareness and sharing 

information with society about the advantages of resorting to more water efficient 

practices and overall water conservation. The success of WDM’s impact on the 

Jordanian water sector and public would have been nearly impossible without 

international intervention.  

Existing	  Water	  Governance	  Structures	  	  
To gather a better understanding of the current water management 

situation in Jordan, the coded paragraphs pertaining to WDM, governance and 

management reform, and water provision were analyzed. In order to understand 

how water demand is managed in the Kingdom, it remains essential to first 

understand the organizational structure. Currently, the three main authorities 

responsible for management, provision, and regulation of water resources in 

Jordan are the MWI, WAJ, and JVA, the organizational hierarchy is presented in 

figure 10. The MENA Regional Water Governance Benchmarking Project: 

Country Profile Jordan assessed the roles of several water management entities in 

Jordan by rating their organizational institutional capacity, strategic planning 

potential, adequacy of water provision, handling water resources, and service 

regulation (De Stefano, Brown et. al 2010). Results indicated that the MWI is the 

most prominent, instrumental, and influential water resource management agency 

in the country. The Ministry’s role is absolutely essential as the duties within its 
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jurisdiction cover aspects of drafting water policy and strategies, organizing, 

planning, supervising the water sector, ensuring water and wastewater services, 

and managing the finances concerning national projects and water plans (Bakir, 

2010).  

The WAJ was created by an official law in 1983 as an administratively 

and financially independent entity tasked with ensuring overall municipal water 

supply, wastewater services, and regulating and monitoring well licensing (DAI, 

2007a; “Improvement of Energy Efficiency of WAJ”n.d.; Haddadin, 2006). The 

WAJ centrally manages matters pertaining to employees, financial uncertainties, 

water quality monitoring, and large water project investments. Below WAJ, there 

are subsidized independent water utilities responsible for water provision within 

their designated governorates, as such Miyahuna: Amman, Aqaba Water 

Company (AWC): Aqaba, and Yarmouk Water Company (YWC): northern 

governorate or Yarmouk. Despite dispersal of water supply to individual 

companies, the WAJ remains the dominant entity with final and ultimate control. 

Because WAJ is responsible for rationing water supply and managing financial 

investments for projects, individual water companies like Miyahuna and AWC 

have less of an incentive to perform effectively and efficiently (DAI, 2007a). 

Hence, this explains the high water misuse in municipal sector and excessive 

water loss.  

One of the main drivers of effective WDM involves transferring powers to 

water utility providers. Through relying on multiple water companies (in the case 

of municipal supply) or associations (in the case of water for irrigation) to provide 
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these water services, water delivery and management is more effective and 

efficient. The Jordanian Government has made significant efforts to decentralize 

water tasks, which has improved the overall system by reducing unaccounted for 

water loss, improved water quality, manage government finances more efficiently 

and increasing the population served (Haddadin, 2006).  

Water	  Provision	  through	  Water	  Utilities	  and	  Water	  User	  Associations	  	  
In 2007, the WAJ created Miyahuna as a separate and private water utility 

responsible for ensuring water distribution and managing wastewater services for 

the governorate of Amman. It took over a decade for Miyahuna to transform from 

a government water company to a private utility (Mendez England & Associates, 

2013a).  

According to the Project Evaluation of the Institutional Support and Strengthening 

Program, Miyahuna’s coverage extended to two and a half million residents of 

Amman and there were 532,221 metered customer records in their database 

(2013a). One of Miyahuna’s main challenges Miyahuna is the excessively high 

level of water lost due to poor and outdated infrastructure, which accounted for 

greater than 60 percent prior to the year 2000. Nonetheless, the utility has made 

progress in reducing their total non-revenue water, which now stands at 33 

percent (AED WEPIA Final Report, 2005; Bakir, 2010). Furthermore, the PAP’s 

assessment of Miyahuna indicated weak communication within the organization 

and with the locals it served. When the Ministry temporarily changed the billing 

cycle from quarterly to monthly in 2011 locals were far from pleased. As evident 

from discussion on lost water and lack of public acceptance of Miyahuna, there is 

an evident lack of communication between water utilities and locals (Shridhar, 
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2012a). In addition, another obstacle lies within the realm of water quality. More 

than half of Amman residents rely on private water distributors for drinking water 

due to skepticism of public water quality (Shridhar, 2012a). General water quality 

leaving Miyahuna is considered high by Jordanian Standards, however customers 

receiving water of compromised quality are unaware that the shift in quality is 

likely the result of the channels by which water enters their homes (via pipes, 

faucets, reservoirs, and tanks) (Shridhar, 2012a; 2012; IRG, 201a) The lack of 

local understanding on this issue has led to high customer complaints condemning 

Miyahuna for the cause. In addition, Miyahuna’s metering system reported 5000 

inaccurate monthly readings, indicating clear room for technical improvement 

(Shridhar, 2012a). Despite these flaws, many government officials view 

Miyahuna as an example of successful decentralization and reorganization of 

water provision.  

AWC was also established early in twenty first century (2004), and this 

public water utility is an example of Jordan’s first and only quasi-independent 

water distributor. Unlike Miyahuna which is fully subsidized by WAJ, the WAJ 

owns the majority of (85 percent) AWC and the co-owner Aqaba Special 

Economic Zone Authority (ASEZA) owns 15 percent (Mendez England & 

Associates, 2013a). Because there is more than one entity governing AWC, lack 

of effective coordination and communication between the two owners hinders 

AWC’s performance. AWC’s population coverage surpasses Miyahuna, as they 

provide uninterrupted water services to all of Aqaba’s130, 000 residents and as 

such is the top performing water utility in Jordan (Shridhar, 2012a; 2012b) Unlike 
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Miyahuna, Aqaba’s residents completely rely on AWC for drinking water 

(Shridhar, 2012a; 2012b). Aqaba’s water services span across 6,888 square 

kilometers and roughly thirty percent of the water provided is through reclaimed 

wastewater from agriculture and industrial sectors (Shridhar, 2012a; 2012b). 

Studies reveal that between 2004 and 2010, AWC reduced their nonrevenue water 

by 17 percent (Shridhar, 2012b).  

The Jordan Valley Authority (JVA) was created in 1977 as a government 

entity responsible for the socioeconomic improvement, agriculture development, 

and management of the Jordan River Valley’s water resources. The JVA is also 

tasked with handling the touristic development in the basin (Haddadin, 2006; 

“Improvement of Energy Efficiency of WAJ”). Recently, attention has been given 

to farmers and agriculture, as the former sector accounts for 72 percent of water 

demand and consumes 64 percent of water supply, but contributes to less than 3 

percent of the Kingdom’s GDP (NWMP, 2005). In Jordan, farmland owners 

account for an extremely small number of the total population nonetheless they 

comprise of the largest water users in Jordan. It has been noted that farmers have 

support from the government (De Stefano & Brown et al., 2010;; Denny et al. 

2008). The Water Users Association (WUA) was created in 2001 by the JVA in 

attempt to devolve water provision duties to local farmers. The JVA’s delegation 

of irrigation water distribution, monitoring and overseeing the network system, 

and managing local resources, allows for greater representation among the WUA, 

and for more effective and efficient water management and distribution (Water 

Valuation Study, 2012; National Water Master Plan 2004; Haddadin, 2006). As 
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indicated by Haddadin, these entities are strengthening the ties between the JVA 

and local farmers.  

Inefficiencies	  in	  Management	  and	  Communication	  	  
The MWI holds the task of coordinating between the MWI, WAJ and 

JVA. The relationship between these three bodies has been a source of contention 

and highlighted area of reform and improvement for decades. The secretaries of 

both the WAJ and JVA report to the Minister of Water and Irrigation, who in turn 

possess the ultimate power over water related affairs in the country (IRG, 201a). 

Jordan’s water sectors have identified with the looming water shortage through 

creating institutions and management structures to address their needs on local 

levels. However, despite the formation of these entities, existing government 

institutions continued to carry out their mandates, which created significant 

overlap across the MWI, WAJ, and JVA (IRG, 2011a).  Nonetheless, this remains 

one of the largest inefficiencies of Jordan’s water management structures.  

 The Institutional Support and Strengthening Program (ISSP) was designed 

and implemented by USAID with the objective of reorganizing and rebuilding the 

water sector (Mendez England & Associates, 2013a) ISSP evaluations of the 

current water management indicated significant overlap of tasks between the 

management structures, lack of accountability and transparency in the 

management of water resources, and a vague sense of responsibilities among the 

officials occupying these positions.  

Inefficient	  Legal	  System 
The WDM Policy intended to promote sustainability through maximizing 

utilization and minimizing waste of water resources in addition to promoting 
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water conservation (Water Demand Management Policy, 2008). At the heart of 

the strategy the two largest water users in Jordan are addressed: the Urban Sector 

and Agriculture Sector. Although this document provided logistical framework 

for sustainability, various sections and recommendations were ambiguous. To 

illustrate, in the ‘on enforcement’ section of Irrigated Agriculture, the policy 

states “Enforcement mechanisms must be introduced to ensure efficiency and 

address illegal use of water” (Ministry of Water and Irrigation). It is understood 

that different water authorities vary in their penalty systems for violators (ISSP, 

2013). Nonetheless, the vagueness of this legal document may invite locals to take 

part in unethical practices, including theft. On October 29th 2014, the headlines of 

the Jordan Times noted that 3,000 cubic meters of water were being stolen per 

day (the equivalent of 792,500 gallons) by violators who had illegally placed 

diversion mechanisms on underground water pipes (Namrouqa, 2014). 

According ISSP’s assessment, MWI identified the current WAJ law as the 

most significant impediment to developing and managing Jordan’s water 

resources in an integrated and sustainable manner. That is because the same water 

related functions are assigned to more than one body, the MWI regards the WAJ 

law as extremely vague and inflexible, thus inhibiting the creation of new laws 

(Mendez England & Associates, 2013a). The MWI is the fundamental 

government body accountable for water and irrigation matters in Jordan, however 

according to legislation there is no clear distinction between MWI functions and 

WAJ. For example Article (5) of WAJ law states “MWI shall carry the full 

responsibility for all water and wastewater systems and the related projects and 
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shall set forth a water policy and submit it to the Council of Ministers for 

Approval”. However Article (10) of the same law notes “The Board of Directors 

of WAJ shall undertake the following duties and responsibilities: (a) set forth a 

water policy and (b) approve the water policy of the kingdom” (IDARA Legal 

Policy Analysis, 2008). Within the same law, the responsibility of preparing a 

water policy is given to two different water managing entities: WAJ and MWI 

(DAI, 2008c). The lack of clear coordination among the above mentioned 

authorities in addition to poorly managed priorities presents a major problem in 

Jordan’s water sector (Haddadin 2006; Denny et al. 2008; Grover et al. 2010). 

Former water laws focused on creating entities for managing water resources 

without clearly differentiating between their obligations.  

One of ISSP’s main recommendations calls for restructuring the water 

sector in Jordan in order to more effectively provide, distribute, and manage these 

crucial water resources. In order to enforce sound water policies that draw on 

water use efficiency and integrated water resource management, laws must exists 

within the government system that reassert the institutional framework of the 

proposed policies. It is one thing to recommend institutional reform within 

Jordan’s Water Sector, and another to update and reconstruct the water laws and 

legal framework essential to their enforcement. 

As previously mentioned, one of the main impediments to Jordan’s 

development is the legal system which does not promote adequate water 

conservation. WAJ laws broadly call for water conservation and discourage waste 

however there is a lack of specificity regarding water consumption among various 
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sectors and no word on how to safeguard this precious resource (AED Assessment 

of WSD, 2000). Even the 1995 Environment Protection Law No. 12 summarize 

consequences for those who impair water quality, but there is no mention of 

consequences for those who overuse and over pump water (quantity related). 

Likewise, Jordan’s Penalty Law of 1960 fails to specify repercussions for those 

who waste or misuse water; the doctrine states, “All articles with respect to water 

issues in this law deal with general crimes relating to the water system in Jordan, 

such as actions that would negatively affect public sources of water ” (AED 

Assessment of WSD, 2000). The vague enforcement and penalty systems outlined 

in these laws make it difficult to develop and implement specific policies and 

evaluation plans in the water sector. Although the Water For Life Strategy 

emphasizes that the government will eventually cap agriculture water use, the 

degree of enforcement remains unknown.  

Although the Water Subscription Law does not explicitly mention water 

conservation devices, the mandate prohibits residents of domestic households to 

withdraw more than 75 m3 per billing cycle, which is four times a year (AED 

Assessment of WSD, 2000). The contract between consumer and WAJ gives the 

latter the authority to disconnect the residents water supply for overuse, 

neglecting maintenance, and for abusing the metering network. Because the MWI 

is the overarching responsible entity for national water affairs, they have the right 

to end public water subscriptions if they deem any action of the former member a 

violation (AED Assessment of WSD, 2000). 
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Water	  Sector	  Reform	  
With future water demands rising, effective water governance is crucial for 

Jordan’s development. ISSP recommended granting all administrative 

management, planning, water policy drafting, large-scale implementation, legal 

enforcement, and project implementation, to the MWI. In addition, MWI officials 

were to ensure water withdrawal was in accordance with issued licenses, and 

enforcing penalty systems for those who violated their permits (IRG, 2011a). The 

former was a task of the WAJ. In further distributing water sector roles, ISSP 

suggested the WAJ and JVA be responsible for abstracting, treating, and 

transferring large water supply to the individual distribution utilities. Individual 

water unities and WUA would then allocate irrigation and drinking water 

resources as needed (IRG, 2011a). Finally ISSP called for strengthening WUA’s 

role through expanding their responsibilities to include sewage treatment (a task 

initially under JVA). With the proposed reform, ISSP sought to eliminate sources 

of error and redundancy in water provision; the proposed management reform is 

depicted in figure 11. Furthermore, ISSP believed the reform would strengthen 

the relationships and communication among these entities forming an 

interconnected and reliable water management system, shown in figure 12.  

Question	  2:	  How	  are	  USAID	  reports	  tied	  to	  water	  demand	  management?	  
More	  specifically,	  how	  have	  these	  Reports	  focused	  on	  the	  water	  crisis;	  
what	  was	  USAID’s	  role	  in	  WDM?	  

For several decades, USAID has operated on a broad continuum in Jordan 

through developing and implementing various programs, which include water and 

health sanitation, gender equality, resource conservation, and community led 

initiatives. More notably, for the past seventeen years, their efforts have focused 
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on introducing and incorporating WDM strategies and principles into community 

lives and water sectors of Jordan. With approximately two decades of 

international commitment to remodeling and improving Jordan’s technical, social, 

and economic infrastructure, it remains crucial to analyze the individual programs 

and evaluations produced. Although 73 documents were used in the data analysis, 

several of these documents were associated under the larger project headings. 

Figure 13 provides a timeline that illustrates the span of the six major USAID 

projects related to WDM in Jordan for the past decade. The breakdown of reports 

by program is shown in figure 14. The majority of programs took place after the 

first community based environmental program (WEPIA) ended, which remains 

significant to understanding the transformative path of WDM in Jordan. Of the 73 

reports used in the analysis, figure 15 provides a graphical representation of types 

of documents produced. As indicated by the graphic, most of the identified reports 

were community assessments and evaluations. To answer the question of how 

USAID took part in WDM in Jordan, the six emphasized projects are discussed in 

order by which they took place in the Kingdom. 

Water	  Efficiency	  and	  Public	  Information	  For	  Action	  (WEPIA)	  2000-‐2005	  
The Water Efficiency and Public Information for Action Project (WEPIA) 

was a five-year program established through the Academy for Educational 

Development, funded by USAID. When WEPIA began in 2000, the MWI and 

government in Jordan were already in the process of researching water 

conservation methods. It was not until WEPIA however, that WDM was 

integrated into policy, society, strategy, and water sector management (WEPIA, 

2005). Prior to 2000, WDM was not emphasized or institutionalized in Jordan, but 
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rather was a topic of conversation among government officials (Bakir, 2010). 

Nonetheless, WEPIA facilitated the expansion of WDM’s definition to include 

water use and allocation, behavioral attitudes, nonrevenue water, community 

campaigning, and information exchange. In the PAP Survey Findings report, in 

2000 an interviewed water official noted “We do not do water demand 

management in Jordan because we do not have enough water” (Bakir, 2010 p.5). 

It was clear through this survey that the concept of WDM was foreign to locals 

and thus it was statements such as the one described which fueled WEPIA’s 

initiative in Jordan. In attempt to highlight the importance of water conservation 

and behavior change, WEIPIA stressed the importance of working on all levels of 

society, in government sectors, local communities, and with the private sector 

(Bakir, 2010). Their efforts focused on building capacity and sharing knowledge 

within communities and NGOs, allocating grants towards educational projects 

that would enhance community awareness regarding conservation efforts, and 

conducting water audits and building retrofits to implement water saving 

technologies in homes of residents (AED WEPIA Final Report, 2005). WEPIA 

also prepared several media campaigns, including television programs and 

pamphlets with a cartoon character named Abu Tawfir who promoted water 

conservation to appeal to the younger kids in hopes of drawing in public 

consciousness (AED WEPIA Final Report, 2005). Theoretical and skill based 

training sessions were held to provide participants with the professional 

proficiencies and techniques needed to effectively understand and promote water 

conservation. 
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WEPIA’s original retrofit program was a four million dollars incentive-

based retrofit plan that would save 10 mcm in 10 years (AED WEPIA Final 

Report, 2005). However, financial limitations forced WEPIA to retrofit large 

water consuming industries leaving household retrofit and behavior change as a 

subordinate target (AED WEPIA Final Report, 2005). With policy and legislative 

reform in mind, WEPIA would encourage large commercial buildings to use 

water saving devices. Building and plumbing codes would then be updated, and 

households would be incentivized to install WSD based on observed advantages 

from large commercial areas.  

Instituting	  Water	  Demand	  Management	  in	  Jordan	  (IDARA)	  2007-‐2012	  
The Instituting Water Demand Management (IDARA) project provides 

one of the most dedicated and important contributions to generating and 

consolidating water consciousness and awareness among communities and 

government entities in Jordan. The project was initially set for two years, however 

it was extended for an additional three; the overall span was 2007 to 2012. 

IDARA reports contributed to the highest count of program specific documents in 

this analysis (17). IDARA operated on three main fronts in Jordan: founding the 

organizational capacity for water demand management, drafting legal water 

conservation policies, and communicating water demand management strategies 

to communities (DAI IDARA Final Report, 2012). IDARA was designed to begin 

right after WEPIA ended in 2005, however due to several constraints the program 

did not begin for another two years (seen in figure 13). 
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Operations	  and	  Maintenance	  Training	  Program	  (OMT)	  Project	  2008-‐2012	  
Operations and Maintenance Training Program was a four and a half year 

USAID program, launched in 2008 as one of the attempts to combat the growing 

water demand and diminishing water supply dilemma in Jordan. Jordanian 

organizations and OMT collaborated to create the Jordan Water Operators 

Certification Program, which allowed members and officials to go through 

certified training and learning programs that enriched their knowledge, 

capabilities, and technical skills in water management services. Several workers 

of private water utilities (Miyahuna and AWC) were trained and certified under 

the program (Chemonics Internatioanl Inc., 2012; 2010).  

Public	  Action	  for	  Water,	  Energy	  and	  Environment	  Project	  (PAP)	  –	  2009	  2014	  
Public Action for Water, Energy and Environment Project (PAP) was a 

community based educational and behavioral program designed to support the 

various projects formerly implemented by USAID from 2009-2014. The program 

was broken down into three main phases: data collection and assessment of the 

current conditions, planning and establishing strategic visions for reform, 

followed by implementing changes. The nine reports identified in this analysis 

worked to increase the social, technical, political, and financial capacity of 

Jordan’s water and energy infrastructure whilst focusing on behavior change, 

community involvement, and reducing barriers to information (PAP, 2011; PAP 

Second Annual Progress Report, 2011). Assessments involved identifying ways 

to improve the roles of NGOs and CBOs in Jordan.   
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Institutional	  Support	  and	  Strengthening	  Program	  (ISSP)	  2010-‐2014	  
The ISSP was funded by USAID with the intention of supporting the 

growth, reform, and development of Jordan’s water sectors. ISSP spanned across 

three years with an additional extension year, from 2010 to 2014. A total of 8 

ISSP reports were included in this analysis. Members of the ISSP committee 

worked in close association with USAID, MWI, WAJ, JVA, water utilities, 

various ministries, government bodies, and the public and private sector to 

improve water management in Jordan. In order for the country to manage scarce 

resources  and meet growing population demands, ISSP called for constructing 

long-term strategies and reforming the current water management organization. 

ISSP recommended sector reforms and considerations for stakeholders and 

private water utilities namely WAJ, JVA, and MWI (IRG, 2014; 2012a). Through 

addressing key factors such as contemporary management, organizational 

structures, legal policies, laws and bylaws, groundwater and surface water 

management, and organizational capacity, ISSP aimed to underline key 

institutional limitations and provide recommendations for creating a more 

effective, accountable, and efficient water sector.  

After evaluating the situation in Jordan, collaborating with government 

officials and stakeholders, ISSP identified the dire areas where reform was 

essential. First ISSP called for creation of National Water Council (NWC). The 

NWC would include stakeholders, government officials, industry representatives 

and the public and would provide an environment for discussion, deliberation, and 

dialogue around water related issues (IRG, 2011a). With this democratic 

approach, sound water strategies developed by the Ministry would encompass the 
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viewpoints of a much more holistic and representative group of individuals. The 

council could also lead to more transparency and accountability within Jordan’s 

water sector.  

Another key proposal was to privatize Miyahuna, AWC, YWC and the 

WUA. To ensure the effectiveness of their performance, ISSP suggested that a 

Water Unit Regulatory Commission (WURC) be formed to serve as a third party 

who could oversee the effectiveness of service distribution of water utilities (IRG, 

2011a). In figure 12, WURC is represented as the “regulator” and as such is also 

responsible for establishing pricing mechanisms for bulk water supply and 

facilitating communication between customer and bulk water suppliers.    

ISSP really served as a stand-in body for the water management structures 

in Jordan. It is important to note that ISSP was not intended to achieve and 

implement long lasting reform, but was intended to initiate the reform process 

such that the momentum for reform becomes irreversible. It remains difficult to 

evaluate how much of the proposed ISSP reforms became an integral part of the 

water sector. The reports display nothing short of success on paper, and several of 

the recommendations have been incorporated into Jordan’s Water for Life 

Strategy such as: creating a NWC, fully decentralizing water provision, 

establishing a WURC, and staff training (MWI “Water For Life Strategy”, 2009).  

Water	  Reuse	  and	  Environmental	  Conservation	  Project	  (WREC)	  2010-‐2015	  
The Water Reuse and Environmental Conservation Project was funded by 

USAID in Jordan from 2010 to 2015. The project was implemented by AECOM, 

a United States based global firm, with the intention of looking at water and 

energy consumption in Jordan to identify potential reform areas for management 
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and water conservation. WREC shed light on finding innovative ways of making 

the industrial water and wastewater programs more resourceful, environmentally 

sustainable, and cost effective. Overall, WREC concentrated on monitoring water 

and wastewater facilities to ensure environmental sustainability, efficient process 

control, and minimization of resource waste (AECOM, 2010; Mendez England & 

Associates, 2013b). Through relying on a system of performance indicators, 

WREC evaluated the progress of these operations. The program objectives 

included organizational and regulatory empowerment, environmental 

conservation through mitigating industrial contamination, and water conservation 

programs for locals. WREC goals were to strengthen the institutional, technical, 

and human capacity of government ministries, affected parties, and workers 

within their scope of study.   

Question	  3:	  What	  programs	  (if	  any)	  have	  been	  implemented	  to	  
operationalize	  WDM	  in	  Jordan?	  Have	  there	  been	  successful	  outcomes?	  

W	  E	  P	  I	  A	  Final	  Outcomes	  	  	  
  1. Education and Training 

WEPIA incorporated several water conservation programs into schools 

across all grade levels with attention tailored towards informing people about the 

advantages of using water more consciously, and not necessarily about reducing 

intake (AED WEPIA Final Report, 2005). WEPIA stressed the importance of 

identifying the root causes of water scarcity in Jordan, especially when the overall 

program objective was to promote water conservation behaviors (AED WEPIA 

Final Report, 2005). Moreover, WEPIA collaborated with several universities in 

the United States to offer courses on social marketing, xeriscaping, and 
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campaigning (AED WEPIA Final Report, 2005). In addition, WEPIA introduced 

a master’s degree course in Jordan’s University of Science and Technology in 

WDM and funded members of the MWI and Ministry of Agriculture to take it. 

WEPIA also trained male and female religious authorities on water 

conservation techniques, which inspired them to give sermons on the importance 

of safeguarding water. With this awareness, Islamic scholars located 36 verses 

from the Quran where water conservation was referenced. This religious 

awareness further validated the appeal of water conservation in the country (AED 

WEPIA Final Report, 2005). In addition, NGO and Community Based 

Organization (CBO) staff were provided with on the job training in effective 

communication strategies, strategic planning mapping, and writing workshops for 

drafting reports and proposals. Further, NGOs led fundraising workshops, which 

drew on social marketing principles; effective campaigning resulted in a 30 

percent increase in the Jordanians able to correlate population growth and 

escalating water demand (AED WEPIA Final Report, 2005) (shown in figure16).  

Further, WEPIA inspired the formation of CBOs such as women and youth 

groups. Many women CBOs took part in advertisement and selling campaigns for 

WSD (AED WEPIA Final Report, 2005). Approximately 300 CBOs were trained 

on evaluation and monitoring techniques for assessing water efficiency progress 

in addition to managing grants. WEPIA provided 90 donations to CBOs for 

projects related to infrastructure improvement; the former improved the lives of 

more than four thousand local inhabitants (AED WEPIA Final Report, 2005).  

2. Media Campaigns and Advertising  
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WEPIA incorporated and broadcasted informational messages on water 

conservation and awareness through various media channels including: TV 

programs, radio, cartoon characters, children’s’ books, newspaper articles, 

newsletters, brochures, and on their bilingual website. WEPIPA also created and 

aired several videos portraying the anatomy of the Jordanian water crisis in both 

English and Arabic to ensure language was not a barrier. The messages were 

intended to first explain the context of Jordan’s water crisis, followed by how to 

take water conservation based action to alleviate excessive water demand. 

WEPIA aired biweekly TV shows on water conservation, however the TV 

programs were short-lived. Newspapers also added weekly columns addressing 

water issues, and even the country’s national paper, Jordan Times designated a 

section for water conservation (AED WEPIA Final Report, 2005).  Table 7 shows 

how water topics gained coverage as the program progressed; by the time WEPIA 

ended in 2005, coverage in local newspapers was double when it started.  

Several of the promoted household water conservation techniques included 

water saving devices, rainwater harvesting, storage tanks, and xeriscaping  (a 

landscaping tool used to minimize the amount of additional water needed when 

constructing outdoor spaces) (IdRC & AED, 2004a; AED WEPIA Final Report, 

2005). WEPIA drew on xeriscaping and incorporated principles from the 

technique into national recreational areas, local streets, and recreational parks. 

Three parks were created using these water landscape conservation techniques in 

Al-Mansura, Irbid, Zatari, and Mafraq parks (AED WEPIA Final Report, 2005; 

DAI, 2008a). The National Gallery model park was chosen as an example of 
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successful xeriscaping technique as it was saturated with drought resistant plant 

species. Moreover, WEPIA won the “Best Campaign in Jordan Award for Two 

Years” in 2002 (AED WEPIA Final Report, 2005).  

3. Retrofit Program  

 A portion of WEPIA’s initiative involved retrofitting the largest water 

consuming buildings in Jordan’s domestic and commercial areas. WEPIA’s initial 

goal was to retrofit 60 percent of the buildings consuming more than 500 m3 per 

billing cycle (AED WEPIA Final Report, 2005). Overall, there was an increase in 

the number of installed WSD and water recovery technologies in buildings 

throughout the program (AED WEPIA Final Report, 2005). Water saving devices 

varied from faucets, showerheads, toilet flushers, and flow regulators (IdRC 

&AED, 2004b).  WEPIA implemented the Water Audit and Water Fixture 

Retrofit Policy, as a mechanism designed to promote and yield water and cost 

savings through resorting to WSD. Table 8 describes the chronological 

advantages of the policy. Although the retrofit policy was short lived, the end of 

the program estimated water savings at 18 percent. Observed water savings were 

proportional to the volume of area occupied by that sector. For example the 

government sector displayed 46 percent savings and these entities also 

represented nearly half of the retrofitted areas (AED WEPIA Final Report, 2005). 

Furthermore, hotels exhibited much higher percentages for water saving than their 

representation in Jordan indicating these facilities were among the highest water 

consuming areas (AED WEPIA Final Report, 2005). In addition water codes were 

updated under the Ministry of Public Works and Housing to include water 
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conservation standards. Furthermore, WEPIA also created a system for labeling, 

promoting, monitoring and evaluating WSD and water efficient products. To 

create a more representative environment, WEPIA hosted participatory events to 

include journalists, NGOs, and Ministry officials through a series of luncheons 

and workshops (AED WEPIA Final Report, 2005).  

WEPIA also led community initiatives that implemented water 

conservation pilot programs in rural mosques, schools, and community centers 

(AED WEPIA Final Report, 2005). Because of WEPIA, 18 houses in East 

Shigera, a local village was improved through fixing plumbing fixtures, 

incorporating rainwater harvesting and xeriscaping.  

5. Campaigns  

 The most prominent WEPIA held campaigns were: the Clean the Water 

Tank, Ramadan, Zad Al Kheir, Water Week, and the International WDM 

conference campaign. Specific results from WEPIA’s Water Week Campaign 

survey displayed 71percent increase in local awareness of WSD (AED WEPIA 

Final Report, 2005). In 2004, WEPIA organized and hosted the first regional 

conference on WDM where 1000 members attended from 27 countries (AED 

WEPIA Final Report, 2005). One of the most significant contributions of this 

conference was the creation of 10 doctrines by various regional representatives 

that highlighted the importance of WDM strategies (AED WEPIA Final Report, 

2005).  

6. WEPIA’s impact, a decade later 



	  
	  

54	  

The WEPIA program terminated approximately a decade ago, thus it 

remains important to look at how Jordan’s water sector has responded to the 

reforms introduced by the program. Certain learning tools and skills and 

techniques implemented throughout the WEPIA program remain very much a part 

of Jordanian society. Information on general water conservation, water saving 

devices and xeriscaping are available in two languages on the Center for the 

Study of the Build Environment’s website (Bakir, 2010). Brochures, pamphlets, 

flyers and are scattered across various locations in Jordan. Although informational 

documents may physically be available, they may not be accessible to the public, 

and drawing this distinction remains important. 

Also, training methods used with religious figures are available on the 

Jordan Environment Society website. The current secretary general of the MWI 

represents a model Jordanian figure, an expert in WDM and demand side 

strategies. According to PAP’s Survey Findings of USAID and Other Donor 

Efforts in Outreach and Communications report, locals remained fond of WEPIA 

and recollect its success and several large water consumers: hotels and 

government buildings still use water saving devices (2010). Most importantly, 

PAP’s surveys indicated an increase in public attitudes and value of water 

conservation and WDM. Overall, WEPIA had a positive influence on Jordan’s 

water management and locals; more than half of current households in Jordan still 

practice water saving techniques. However, information from the report did not 

indicate any new organizational reform in Jordan’s water sector. 
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Originally, WEPIA created a cartoon figure to resemble water 

conservation named Abu Tawfir. The fictional character has disappeared is no 

longer used in youth education (Bakir, 2010). Although WEPIA prepared 

websites for several ministries, (namely MWI and MoE), these sites quickly went 

out of date due to lack of use. The master’s degree course that was previously 

offered at the Jordan University of Science and Technology (JUST) is no longer 

available. PAP surveys indicated two main reasons for the discontinuation of the 

course offering: students were less incentivized to pay out of pocket for 

something USAID was funding for the past two years, and second WDM is 

considered an new and soft field, a much different concept from established and 

highly valued medicine, engineering and science degrees (Bakir, 2010).  

Final	  Outcomes	  of	  the	  IDARA	  Project	  In	  Jordan	  
Throughout the course of the project, IDARA was able to complete and 

surpass several of their goals. First, IDARA completed water efficiency best 

management practice brochure guides for hotels, hospitals, office building, 

landscape, and strategic communications for water and energy utilities. In 

addition, IDARA collaborated with Miyahuna to promote the use of water saving 

devices (WSD) in a residential pilot program in Abu Nseir. In addition IDARA 

launched a pilot metering program for residential end use covering the five largest 

commercial and institutional water use categories: government buildings, 

hospitals, hotels, schools, and mosques. Through outreach and community based 

efforts, IDARA assisted 137 households from low income areas in the 

Governorate of Zarqa and Mafraq in improving water use efficiency and 

increasing water availability. IDARA’s major outcomes are represented in table 9.  
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Final	  Outcomes	  of	  OMT	  
 The Operations Maintenance and Training Program surpassed their goals 

and objectives. Throughout the course of the program, a total of 252 operators, 

trainees, coaches, developers, and managers were qualified for 324 national 

certificate programs (Chemonics International Inc.,2012). Participants were 

trained in various fields including water and wastewater management, water and 

wastewater treatment, laboratory operations, and water provision and distribution 

management. OMT’s training process was theoretical and practical. Further, 

because of OMT, “Jordan was the first country in MENA to legalize the licensing 

of water and wastewater operators” (Chemonics International Inc., 2012 p. 5) The 

success of this program had much to do with the fact that water distributing 

companies were looking for ways to improve their overall customer service, 

distribution efficiency and organizational structure. The OMT program excelled 

because evaluation and monitoring programs designed to assess formerly trained 

officials displayed positive results in the facilities (Chemonics International Inc., 

2012).  

Final	  Outcomes	  of	  PAP	  
PAP was a five-year project including an extension period from 2009 -

2014; given that PAP just ended, many of the final outcomes have not yet been 

published. In order to extensively evaluative PAP’s progress after the second 

year, the project hired a United States behavior change and evaluation expert 

professor to update and evaluate the performance indicators (ECODIT LLC PAP 

Second Annual Progress Report, 2011). Dr. Middlestadt’s recommended 

performance indicators for evaluating behavior change are shown in table 10.  
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 PAP was also responsible for training NGO and CBO members and 

private company officials in various aspects such as: public speaking, 

campaigning, social marketing and behavior change principles, and advocacy 

principles (Chesrown & Dergham, 2010; ECODIT PAP Second Annual Progress 

Report, 2011). The workshops and training sessions were suited to participant 

needs and completed in Arabic and English. PAP also resorted to media 

campaigning to spread awareness and broadcast water related messages to 

Jordanians. This included covering water scarcity and conservation topics through 

using television, radio, and magazine channels (ECODIT PAP Second Annual 

Progress Report, 2011). PAP’s second annual Progress Report indicated an 

increase in public awareness of water conservation and in residential homes 

adopting conservation measures (2011). PAP also worked with government 

ministries and water utilities to improve their communication strategies (Shridhar, 

2012a; 2012b) Furthermore, PAP plans to incorporate Arabic and English social 

marketing training sessions, however this objective is still in the process of 

implementation. 

Final	  Outcomes	  of	  ISSP	  	  
 ISSP produced several studies: Water valuation Study, Socio Economic 

Study of Groundwater Uses in Jordan, Groundwater Valuation Study, Wastewater 

Master Plan, Business Plans for Miyahuna and AWC (IRG ISSP Year 3 Annual 

Report, 2013 Report”; Mendez England & Associates, 2013a). The Water 

Valuation study focused on the agriculture sector in Jordan as it aimed to evaluate 

the impact of water prices on food production (Water Valuation Study, 2012). The 

socio economic study of groundwater focused on identifying the various impacts 
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of groundwater abstraction across all Jordanian sectors and political framework 

governing groundwater use (Water Valuation Study, 2012; Mendez England & 

Associates, 2013a).   

One of ISSP’s main recommendations was constructing a Bulk Water 

Supply unit as part of the WAJ; the report noted that the implementation of this 

specific aspect is still pending because WAJ has restricted its progress (Mendez 

England & Associates, 2013a). Reports indicated this may be attributed to the 

‘don’t rock the boat’ mentality adopted by numerous government officials 

(Mendez England & Associates, 2013a). This mentality has imbedded itself in the 

mindset of major political figures and decision makers in Jordan and according to 

ISSP it hinders progress on developing the duties of WAJ’s Bulk Water Supply 

Unit.  

Policy changes have been slow to take effect in Jordan; this is due to 

several reasons. As already noted, established laws are often vague and 

discourage assertive behavior. In addition, the ongoing political and civil unrest in 

the Middle East has delayed policy reform (Mendez England & Associates, 

2013a). An initial assessment report including a list of surveys and financial 

assessments were completed for WUA, however pilot programs intended to take 

place in the Jordan Valley were still waiting for JVA consent (Mendez England & 

Associates, 2013a). In addition, government officials were constantly changing 

positions throughout the duration of ISSP and this made it difficult to move 

forward. When surveyed, some MWI officials viewed ISSP’s reforms as purely 

theoretical, others suggested that ISSP would fail to achieve its sector 
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restructuring objectives due to the short-lived nature of the program and lack of 

long-term commitment (Mendez England & Associates, 2013a). Ministry officials 

were skeptical that any transformations within Jordan’s management structure 

would occur in the near future.  

 ISSP also created a Geographic Information Systems WDM database in 

order to provide government agencies with technical tools needed to make 

informed decisions. The database carried information on groundwater well status, 

distributed licenses. Under ISSP, more than 20 MWI members were trained in 

department organization, various training aspects, and institutional strengthening 

(Mendez England & Associates, 2013a). During ISSP’s evaluation year, both 

quantitative and qualitative data were used to determine the transformations and 

trends that occurred in the water sector. ISSP interviewed USAID project 

managers, beneficiaries and stakeholders, officials of water utilities and Ministry 

officials. Group discussions and workshops were held with various groups such as 

the Water User Associations, to determine what lacking resources were impairing 

their movement forward. Overall satisfactory readings indicated that groups 

working with ISSP were content with the project. Miyahuna reported the lowest 

satisfaction levels whereas the JVA reported the highest (Mendez England & 

Associates, 2013a). ISSP stressed that MWI reorganization was crucial for 

obtaining the project’s objectives. ISSP submitted a revised MWI bylaw, which 

included the reform required to enhance the current inefficient management 

structure. The only way for reform to take place is for the water law to be 

approved and enacted; the reports provided no further information on the approval 
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of the bylaw. In a personal communication with the former Minister of Water and 

Irrigation the legal process for amending and enacting laws was explained. 

Generally in Jordan, the concerned minister drafts a law and forwards it to the 

Council of Ministers (Cabinet). The Cabinet then forwards the law to the 

Legislation Department to ensure it is in accordance with the Constitution. If 

approved, the law is sent back to the Cabinet for approval and then to the lower 

House of Parliament where elected deputies debate and review the law. The lower 

house forwards the law to the legislation committee who call in the concerned 

minister for discussion. The reviewed law is then sent to the Floor where it is 

debated and voted on further. If approved, the law is sent to the upper house of 

Parliament or Senate (these are officials directly appointed by the King and their 

number is half the number of elected deputies) if not approved it is returned to the 

Cabinet. The lower and upper house review and amend the law until both Houses 

vote on it. Once both Houses pass the law, it is forwarded to the King who issues 

a Royal Decree. The law is then officially published in the Official Gazette with 

the effective date (M. Haddadin, personal communication, April, 5 2015).  

Final	  Outcomes	  of	  WREC	  
The WREC project is still in the process of implementation because it is 

expected to carry through until July 2015. WREC’s assessment of the Ministry of 

Environment’s (MoE) authority and overall responsibility was weak, and 

insufficient to ensure Jordan’s long-term path towards effective WDM and 

environmental sustainability (Mendez England & Associates, 2013b). With 

WREC’s intervention and assistance, the MoE created an action guide for 

improving and strengthening their organizational structure and regulatory 
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capacity. Further suggestions included requiring industrial projects undergo 

environmental impact assessments in order to determine the potential 

socioeconomic and environmental impacts. The WREC study indicated that the 

industrial sector intends to move towards ensuring environmental compliance and 

sustainability; as such they are looking into adopting conservation and energy 

efficient practices as long as long as associated costs are not high (Mendez 

England & Associates, 2013b). Furthermore, WREC noted that recent industrial 

areas are managing their waste more efficiently and effectively than older 

industrial sites (Mendez England & Associates, 2013b). 

Question	  4:	  To	  what	  extent	  has	  community	  based	  social	  marketing	  and	  
played	  a	  role	  in	  water	  demand	  management	  in	  Jordan?	  To	  what	  extent	  is	  
the	  public	  aware	  of	  this	  issue?	  

Of the total reports, 21 referenced social marketing and 16-referenced 

behavior change (seen in figure 17). Of those mentioning social marketing, 9 were 

WEPIA and 7 were PAP. Furthermore, approximately half of the behavior change 

reports were under the PAP program. This discussion will shed light on the 

community efforts and social marketing strategies present in these reports.  

Public	  Action	  for	  Water	  Energy	  and	  Environment	  Project	  	  
 After interviewing the CEO and major department officials of Miyahuna, 

the assessment revealed an underlying genuine commitment to providing 

Jordanians with the greatest customer service possible (Shridhar, 2012a). Despite 

the communications manager’s guarantee that social marketing and behavior 

change were a primary focus of the communications department, PAP’s 

examination of Miyahuna’s organizational structure revealed the lack of 
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importance credited to communications both within the organization and among 

customers (Shridhar, 2012a). Many of the Miyahuna employees did not 

understand or value the importance of effective communication; this provides an 

indication as to why customers’ satisfaction of water quality is relatively low. 

Nonetheless, PAP recommended incorporating communication strategies and 

individualized communication plans highlighting long term and short-term 

company goals in every level of the department (Shridhar, 2012a). PAP also 

urged Miyahuna to conduct social marketing campaigns to inform and educate the 

public on water scarcity, efficient water use, and misconceptions about water 

quality (Shridhar, 2012a). Through emphasizing and strengthening 

communication with customers, this would encourage proactive behaviors more 

likely to enhance customer service and trust with Miyahuna.  

PAP also assessed AWC’s communication department to uncover the 

relationship between customers and the water company and the type of 

information and services available to them. Further PAP was interested in AWC’s 

goals and objectives, organizational structure, existing communication programs, 

and transparency and accountability between stakeholder and consumers 

(Shridhar, 2012b). The interview with AWC’s CEO revealed a positive and strong 

commitment to customer service in Aqaba. However despite AWC’s excellent 

water supply coverage, the importance of communicating the value of water to 

Jordanians was poor (Shridhar, 2012b). PAP suggested AWC draft a 

communication strategy that stressed water efficiency, conservation, altering 
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behaviors, and the general need for adopting a water efficiency program 

(Shridhar, 2012b). 

 Among the challenges communicated throughout this assessment, the 

most prevalent was the lack of awareness regarding IDARA’s new plumbing 

codes, which clearly affected water distribution and management (Shridhar, 

2012b). Because AWC is dually owned by WAJ and ASEZA, there was dispute 

over who was responsible for implementing the codes in Aqaba (Shridhar, 

2012b). AWC’s public relations manager emphasized the lack of awareness AWC 

had for the new plumbing system proposed by IDARA. (Shridhar, 2012b). 

Furthermore, when interviewed, the public relations manager noted that Aqaba 

had a strong support for developing and integrating communications across all 

levels of the company. Despite high levels of customer satisfaction for AWC, 

social marketing and behavior change strategies must become an integral part of 

the company’s long-term action plan. 

The degree to which communication is used in these water utilities should 

be a top priority for several reasons. Although Jordanians are aware of the water 

shortage, there is limited information on how the public can engage or take action 

at a local level to address the crisis on a local and residential level. In battling the 

future water crisis, communication strategies should be concurrent with utility 

business plans and emphasize transparency and accountability to create an open 

and participatory organizational structure.  

As communicated in the PAP’s communication strategy, adopting water 

efficient and conservation behaviors and attitudes remains one of the key drivers 
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for effectively implementing WDM policies. The report categorized target 

institutions into two main groups: soft institutions and technical firms and 

agencies (Communications Strategy, 2012). Soft institutions were seen as those 

working closely with younger individuals, educators, women, and organizations, 

whose work revolved around outreach and campaigning, with less knowledge on 

social marketing concepts. On the other hand, members of the MWI and water 

utility companies represented the technical agencies that had scientific and 

technical backgrounds with little to no emphasis on communication. In Jordan, 

there is a large gap between these two institutions, which is further contributing to 

the miscommunication between decision makers, water consumers, and those in 

power. The PAP study revealed that in Jordanian universities, communication 

courses were not prioritized and very little was done to keep the curriculums 

updated on social marketing principles (PAP 2011, p. 4). Again, the fact that 

science degrees are valued significantly higher than any other social based 

learning objective, reaffirms the need to inform the public of what WDM really is 

and how it remains relevant to coping with the water crisis in the country. 

 PAP’s assessment revealed major gaps and miscommunications between 

ministries, water utilities, and NGOs in addition to the limited public discussion 

about water management issues (PAP, 2011, Chesrown & Dergham, 2010). The 

assessment stressed the urgency of strengthening communications, building trust, 

accountability, and transparency between organizations and the public. In order to 

do this, the PAP developed a list of purposes and behaviors shown in table 11 that 

targeted youth, large water consumers, and the agriculture sector. One of the most 
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important factors to consider is that more half of Jordan’s population is 

considered youth; targeting this group is an investment in the future as they will 

be the future face of change, political reform, and management (PAP, 2011). 

Jordan’s water crisis is only growing more severe; if the current situation 

proceeds, the country will likely face a threatening national security crisis. Thus, 

it remains imperative to strengthen the relationships, transparency, accountability 

and trust between Jordanians, the water sector, and government officials.  

WEPIA	  	  
The WEPIA Program, initiated in 2000 was the first of its kind to address 

WDM in addition to social marketing and behavior change in Jordan (Bakir, 

2010). Many of the project outcomes served as a learning experience for NGOs, 

government officials, water utilities and the general public (WEPIA, 2005). As 

noted in WEPIA’s Final Report, many social marketers lacked sufficient 

experience with applying CBSM strategies to water sectors, and vice versa. 

Nonetheless, the success of WEPIA program validates that a holistic and 

integrated approach is required to develop and sustain environmental based 

programs (AED WEPIA Final Report, 2005). WEPIA worked with communities 

and various stakeholders to encourage and instill water conservation behaviors. 

The program’s efforts relied extensively on social marketing to drive the pubic in 

confronting Jordan’s water scarcity. WEPIA collaborated with the government 

and communities to empower and build strong center forces and advocates of 

environmental sustainability and water conservation to encourage the use of WSD 

while establishing the pivotal role of communication (WEPIA, 2005).  
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IDARA	  
A total of 2 IDARA reports referenced social marketing and only one 

alluded to behavior change; this was the Work Plan to Implement a Labeling 

Program for Water Efficient Products (2009). Unlike WEPIA, IDARA did not 

identify as a social marketing program but rather, as an example of how policy, 

management, and social reform is more than a result of media advertising and 

campaigning. Through improving WDM, IDARA targeted social behavior, 

institutional frameworks and organizations, in addition to promoting 

technological innovations for monitoring water demand and efficiency. In an 

attempt to build knowledge of water conservation and demand management, 

IDARA focused on school education systems and curriculums, promoting 

learning through media advertising and campaigns, training and communication 

programs, and demonstration projects (DAI, 2009d).   

Community	  Based	  Initiative	  	  
 The Community Based Initiative for WDM was a project designed in 2006 

that focused on community rehabilitation and empowerment in rural areas of 

northern Jordan that remain heavily populated by Syrian refugees from the recent 

war (Corle et al., 2014). CBI was a seven-year program originally implemented 

by Mercy Corps in collaboration with the Royal Scientific Society and Jordan 

River Foundation. However in recognition of the escalating crisis and high influx 

of Syrian refugees, the project has been extended. The number of registered 

refugees in the northern governorate alone is approximately 584,600; the 

approximation is higher when unregistered refugees are accounted for, 1.4 million 

(UNHCR, 2015). The northern governorate remains highly characterized by 
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inefficient water and sanitation services, uncoordinated local governance and, 

limited resource availability. The influx of refugees in this region has only 

exacerbated the demand for water and water related resources, thus straining the 

government and service providers.  

 CBI focused on 135 local communities in the northern governorates that 

posed greatest demand for water resources: Mafraq and Irbid. A map showing the 

various governorates of Jordan is provided in figure 18. The purpose of this 

program was to empower and equip rural communities with the tools they needed 

to combat water scarcity and maximize water efficiency (Corle et al., 2014). The 

program objectives involved assessing the current water allocation system, 

identifying inefficient water practices and existing water conservation methods. 

CBI also focused on improving YWC’s poorly managed network system in order 

to enhance public water distribution and provision. Perhaps CBI’s most crucial 

objective was to understand the interpersonal relationships between Syrian 

refugees and the residents of Mafraq and Irbid, and alleviate heightened tensions 

that exist due to competition over resources (Corle et al., 2014) Theoretically, the 

program operated on the premise that if water management and provision were 

improved, competition over water resources would subside. By funding CBOs, 

households could install water saving devices and water use efficiency techniques 

to alleviate water intake and promote overall water conservation. Although CBI is 

still in the early stages of development and implementation, the Mid Cycle 

Portfolio Review USAID document has drafted an implementation plan based on 
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pre-established theories of improving service coverage and mitigating conflict 

among residents of the north (shown in table 12). 	  	  

Question	  5:	  How	  is	  each	  sector	  (Agriculture,	  Municipal,	  Industrial,)	  
responding? 

In looking at the 73 reports included in this analysis, figure 19 provides a 

representation of how many addressed various sectors. Through examining 

primary distribution among sectors, most of the reports referenced the municipal 

sector, which was defined by: residential, domestic, and water utilities. 

Commercial and industrial sectors were the second highest (10) as this accounted 

for reports that mentioned educational facilities, restaurants, hotels, and large 

water consuming buildings. Only 4 documents were specifically related to 

agriculture and irrigation water in Jordan Valley and Highlands. In the secondary 

distribution, there were 20 documents that equally referenced all three sectors. 

Jordan has worked to institutionalize WDM policy recommendations across all 

sectors. Jordan’s national WDM policy provides tailored recommendations that 

include limiting agriculture water withdrawal while increasing supply for 

municipal and industrial sectors (Khaleq, 2004). Although the Water For Life 

Strategy and National Water Master Plan were not included in the 73 reports, the 

documents signify Jordan’s future vision for implementing WDM and 

conservation across all institutions in Jordan. The vision plans in these documents 

rely heavily on the recommendations set forth by IDARA, ISSP, and PAP 

programs.  
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Municipal	  Sector	  	  
Over the past decades, one third of the Jordan population has gained 

awareness of the threatening water crisis and water conservation techniques (AED 

WEPIA Final Report, 2005). According to the Communications Strategy for 

Achieving Behavioral and Policy Changes in the Water, Energy and Environment 

Sectors, as of 2010, more than half of Jordanians could recite water conservation 

techniques, almost half still practiced conservation or had water saving devices 

installed in their homes (2011). Further, according to surveys and assessments, 

several hotels, commercial buildings and government institutions still have water 

saving devices within their buildings. The MWI updated building/plumbing codes 

to require the use of water saving devices and other conservation based measures 

such as rainwater harvesting and stormwater collection fixtures (MWI “Water For 

Life Strategy”, 2009). The codes call on using more efficient toilet flushers and 

faucets, as these two accounted for the greatest water use in residential facilities 

(DAI IDARA Perform End Use Analysis- Residential Water Use Baseline Survey 

2011). Furthermore, with respect to IDARA’s efforts, Jordan’s plumbing codes 

have been updated in the National Jordanian Codes and Standards of Construction 

document. Overall, the degree of enforcement and compliance remains 

questionable because levels of implementation have not been reported.  

Improvement	  in	  Water	  Utilities	  
Water utilities have technologically advanced through incorporating water 

demand tracking devices that forecast future water demands. It remains 

noteworthy that Miyahuna, AWC, and YWC were the 6th, 7th and 8th water 

utilities to incorporate the Water Use Efficiency tool, in the world (DAI IDARA 
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Final Report, 2012). Miyahuna has reduced their non-revenue water to 33 

percent; initially it was over 50 percent, this is compared to the average 20 

percent water loss in most United States water utilities (WEPIA, 20005; 

Communication Strategy, 2011; Shridhar, 2012a; Black & Veatch, 2015; 

“Contentanalysis.org”, 2015). In terms of technological advancements, 75 percent 

of Miyahuna’s water and 45 percent of wastewater services are incorporated into 

GIS models (Shridhar, 2012a). 

According to IDARA’s Residential Water Use Baseline Survey in 2011, 

the majority of Miyahuna customers reported that their water storage reservoirs 

were in satisfactory condition, and a mere 3percent mentioned issues with leaking 

pipes (DAI IDARA Perform End Use Analysis- Residential Water Use Baseline 

Survey 2011). This could be due to several reasons: lack of understanding as what 

constitutes as a sufficient piping network, avoiding incurring additional costs with 

replacing poor systems, and a general lack of knowledge concerning the severity 

of dysfunctional infrastructure. Studies varied in their reporting on customer 

satisfaction with Miyahuna. Miyahuna’s Communication Assessment reveled that 

customers had low trust for the water utility and condemned the company for the 

poor water quality they received (Shridhar, 2012a). Most recent ISSP final report 

notes that overall water utility management is inefficient and expensive (Mendez 

England & Associates, 2013a). One of the main reasons for high costs is the 

extremely old network system that is impairing water quality and leaking, thus 

exacerbating non- revenue water. However, water utilities noted that 
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rehabilitating the network system was expensive and not the responsibility of 

individual utilities to finance (Mendez England & Associates, 2013a).   

 In general, water utilities have independently improved in terms of 

reducing non-revenue water and consolidating efforts to achieve total customer 

gratification. Because AWC is the sole water provider for the entire governorate 

of Aqaba, it has no additional water companies to compete with, and owns all of 

its assets (Mendez England & Associates, 2013a). According to IDARA’s 

Residential Water Use Baseline Survey the greatest residential water consumption 

occurs in Amman, which is obvious given it is the largest area with the densest 

population (87 percent), followed by 84 percent in the Northern governorate 

supplied by YWC, mainly because this area reported the highest outdoor water 

consumption for private irrigated farms (2011). The greatest use of indoor water 

was in Aqaba 97 percent, tailed by Amman at 96 percent, and the Northern 

governorate at 90 percent (DAI IDARA Perform End Use Analysis- Residential 

Water Use Baseline Survey 2011). The two main household fixtures that 

correlated with the highest water consumption were kitchen faucets and toilet 

flushers. It was further noted that current meters in Jordan fail to accurately report 

water use and readings are often flawed (Grover et al., 2010). Furthermore, 

IDARA’s Residential Use Baseline Survey indicated that wealth and household 

size/type were factors that certainly affected water consumption patterns however 

gender, age and education status had no effect on water use (IDARA’s Residential 

Water Use Baseline Survey, 2011).   
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The country’s water sources have declined substantially from when water 

laws were created and illegal water use and theft remain prevalent in Jordan. 

Some farmers argue their right to withdraw excessive amounts of water through 

land ownership. It was even noted in PAP’s surveys that farmers often feel 

justified in stealing water from the government because it is the latter’s job to 

ensure sufficient supply (PAP, 2011; Bakir, 2010). It unfortunately goes 

unnoticed that water theft, illegal water use, and misuse feed into an inefficient 

system; one ultimately governed by corruption. Jordan’s local news has published 

several articles noting the illegal water use and theft throughout the country. 

Illegal water users are rarely subjected to law enforcement, however since 2013, 

the MWI has taken severe action to monitor and maintain Jordan’s water network 

system and close down illegal wells (Namrouqa, 2015). According to Namrouqa, 

new provisions to the 1988 WAJ stipulate that violators of water and wastewater 

projects could be subject to imprisonment and charged anywhere from 5,000 to 

7,000 JDS (roughly 7,060 - 9,882USD). 2 

Government officials, stakeholders, and private companies are well aware 

that managing water demand and recommending water strategies and reforms will 

yield savings and bridge the gap between water supply and demand. WDM has 

displayed enough evidence to suggest this. The National Water Policy Advisory 

Council was recommended by ISSP and established in 2012 to evaluate and 

provide policy recommendations to the Ministry (IRG, 2011a; MWI “Water For 

Life Strategy”, 2009).  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  Per	  capita	  income	  average	  for	  Jordan	  is	  5,214	  USD,	  compared	  to	  United	  States	  53,042	  USD.	  
World	  Bank	  Group	  2015	  
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Agriculture	  Sector	  	  
According to Jordan’s Water For life Strategy, irrigation constitutes as 71 

percent of the total national water demand and uses 64 percent of the water supply 

(MWI “Water For Life Strategy”, 2009). In 2009, irrigation water consumption 

was 584 mcm whereas water for livestock and farming accounted for only 10 

mcm (Water Valuation Study, 2012). That same year irrigated agriculture 

accounted for half of the total pumped groundwater for the all sector’s needs; this 

also translated to 80 percent of the total renewable groundwater availability 

(Water Valuation Study, 2012). If groundwater use remains unrestricted, the 

agriculture sector’s water demand will reach 1050 mcm in five years, and by 2050 

irrigation water demands will reach an astonishing 1,374 mcm (MWI “Water For 

Life Strategy”, 2009). To combat the excessive water use by this sector, MWI’s 

Water For Life Strategy recommended limiting agriculture withdrawal and 

incorporating a water tariff to more accurately reflect the price of water and 

discourage wasteful behavior.   

In order to meet irrigation water demand and reduce direct sectorial 

competition over groundwater resources, the agriculture sector now relies on 

treated wastewater from the As Samra Wastewater Treatment Plant to meet its 

demand (Water Valuation Study, 2012, ECODIT, 2005). That way there is less 

competition over groundwater with municipal and industrial users. Some farmers 

of the Jordan Valley indicated satisfaction with using treated wastewater as 

opposed to surface water (IRG, 2011a; MENA regional, 2010). Jordan’s Water 

For Life Strategy notes that the agriculture sector uses more than 100 mcm of 

treated wastewater annually, which indirectly serves more than half of the 
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population (MWI “Water For Life Strategy”, 2009). This is a major breakthrough 

given that ten years ago using treated wastewater for food production was far 

from acceptable in the country. Most of the effluent discharged from As Samra 

flows to the Zarqa River, which ends up in the Jordan Valley irrigation network. 

Treated wastewater has become an important and additional source of water 

supply in Jordan, and the Aqaba wastewater treatment plant is recovering water 

for industrial and agricultural use (Alfarra, Al. 2009).  

Water	  Prices	  	  
  Most literature agrees that the current water pricing system in Jordan is 

not reflective of the actual cost of water. Water value does little to account for 

extraction, treatment, conveyance, distribution, and monitoring. According to the 

WDM policy, current water and wastewater pricing mechanisms are designed to 

discourage high water use by charging higher prices for higher quantities of water 

use (2004). In Jordan, water is priced according to the size of the pipes. Thus, 

customers are not charged for an accurate volume of water and without metering 

there remains no way to tell how much they are actually receiving. Those with 

different pipe sizes (typically larger) are not incentivized to reduce water use or 

conserve water. This system invites reckless water use and waste. Kubursi argues 

that incorporating a system of volumetric pricing is more efficient and fit for 

promoting water conservation in Jordan. With volumetric pricing, the water price 

increases incrementally with use; as such economists argue that higher water 

prices will promote water conservation behaviors (Kubursi et al., 2011).  

ISSP’s Water Valuation Study noted that farmers in the Jordan Valley pay 

negligible amounts for water and that the price of water in the Jordan Valley is 
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less 2 percent of the cost of agriculture production (Water Valuation Study, 2012). 

In the highlands, where most of the water used for irrigation comes from 

groundwater reservoirs, the water cost is 8 percent of production. The former 

phenomenon has led to excessive water consumption and agriculture production 

in the Jordan Valley, as it remains more profitable (Water Valuation Study, 2012). 

The prices are so artificially low in the Jordan Valley that there is no incentive to 

conserve water. Farmers in the Jordan Valley pay 0.012 per m3 for water; in the 

highlands the pumping costs alone are 0.25 per m3 (Water Valuation Study, 2012). 

This has encouraged farmers in the highlands to rely on groundwater irrigation 

rather than pumping water from the valley (Water Valuation Study, 2012). 

Nonetheless, ISSP, Haddadin, and Kubursi recommended that charging farmers 

higher prices could lead to cautious water use, incentivize workers to farm higher 

value crops, and secure funding for improving the irrigation network (Water 

Valuation Study, 2012; 2006).  

One of main reasons for high water use in the agriculture sector is the 

thirty-year-old irrigation network. No information studied in this analysis was 

indicative of efforts to improve the network. It is recommended that the network 

be granted higher priority; in addition the government should incorporate a 

system of water pricing that reflects the actual production, maintenance, 

distribution and allocation cost of water. Jordan’s Water for Life Strategy listed 

increasing water tariffs for irrigated agriculture and improving the irrigation 

network as some of the key future goals (MWI “Water For Life Strategy”, 2009).  
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Decentralizing	  of	  JVA	  Water	  Provision	  	  
There are 26 WUA of which 16 are official (Mendez England & Associates, 

2013a). Although it is not through formal law, the Task Transfer Agreement 

allows the WAJ to distribute water to local farmers, which is the case for 16 

WUA. WUA were established under the Cooperatives Law, however the lack of 

specificity has left many of these associations without any benefits like medical 

insurance or social security (Mendez England & Associates, 2013a). When 

interviewed WUA members indicated that current JVA financial allocation was 

based on area and not water needs, and thus inefficient.  

According an ISSP report not included in the 73, WUA are successfully 

managing water distribution in the Jordan Valley. Surveys reported that farmers’ 

level of satisfaction “Reached 83 percent for managerial aspects, and 58 percent 

for technical aspects of retail water distribution by WUA” (IRG, ISSP Existing 

Water Conditions Survey and Assessment of Water Users Associations in the 

Jordan Valley Report, 2013, p. 19). Through relying on WUA, localized entities 

can monitor the distribution networks along with other managerial and 

maintenance tasks. WUA are expected to give rise to 30 percent in water savings 

(IRG, ISSP Existing Water Conditions Survey and Assessment of Water Users 

Associations in the Jordan Valley Report, 2013). 

Crop	  Efficiency	  	  
Denny et al. note the very little communication and awareness of farmers 

concerning water resources in Jordan. Bedouins have been cultivating the lands 

for decades and many still rely on flood irrigation techniques to produce their 

traditional harvests (Denny et al. 2008). Furthermore, there is a strong sense of 
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tribe and tradition, more often than not international agencies and foreign 

consultants do not share the same ideals and visions as local farmers. As indicated 

in figure 20 for the past three decades, Jordan’s main exported crops are tomatoes, 

clover, cucumbers, potatoes and olives. Grover, Kubursi, and Haddadin have 

collectively suggested that Jordan practice crop alteration to irrigate less water 

intense crops. Despite efforts to introduce crop alterations farmers are still 

overproducing water demanding crops like tomatoes and clover (Grover et al. 

2010; FAO, 2008). Tomatoes are water intensive crops produced all year round 

and exported to other countries in the region. With respect to the growing water 

scarcity in the Kingdom, famers should consider altering crops by harvesting high 

value crops that do not consume as much water (Grover et al. 2010; Kubursi et al., 

2011).  

USAID attempted to improve the irrigation network through promoting 

pricing structures, decentralizing water provision, and strengthening the role of 

WUA. Nonetheless, the irrigation network has not received the attention it 

deserves; if it remains this way the agriculture sector will continue to be Jordan’s 

prominent water user. According to the WEPIA final report, several international 

organizations such as the World Bank, Japan International Cooperation Agency, 

and USIAD financed a program designed to restructure the water distribution 

network in Amman and other large cities in Jordan, in addition to recovering 

polluted springs and reservoirs in Jordan (AED WEPIA Final Report, 2005). 

Furthermore, because of the Reuse for Industry, Agriculture, and Landscaping 

Project, (RIAL) not included in this report analysis, treated water has been given 
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more appreciation in Jordan’s overall water management. Wadi Mussa is the only 

currently functioning water reuse site that utilizes treated wastewater from the 

Wadi Musa wastewater treatment plant for non-agricultural purposes (Bakir, 

2010).  

Commercial	  and	  Industrial	  Sector	  
Discussion of WDM in the commercial and industrial sector was not as 

prevalent as in the municipal and agriculture sector. Nonetheless, BMP guides for 

water conservation in hotels, restaurants, large commercial buildings, and high-

rise and high-density developments are used thanks to IDARA (DAI, 2011a). 

Although the industrial sector’s water demand represents 5 percent of total 

national demand and relies almost entirely on groundwater, projected water 

demands are rising; water for industrial processes may reach up to 307 mcm in 

thirty-five years (De Stefano & Brown et al. 2010; MWI Water For Life Strategy, 

2009; Mendez England & Associates, 2013a, 2013b). With the growing industries 

expected to kick off in the next five years, the country must find ways to meet the 

growing sector’s water demand. 

The WREC project assessment is still in the implementation phase as such 

no figures have been published. Nonetheless, WREC notes that 150 industries 

were selected and trained on environmental sustainability and management with 

focuses on water conservation and pollution prevention. Thirty-two of those 

industries went on further to sign memorandums of understanding and went 

through further monitoring and evaluation procedures to improve their overall 

management (Mendez England & Associates, 2013b). 
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Limitations	  	  

Limitations	  of	  Methods	   
 
 Although content analysis serves as an efficient and timely mechanism for 

coding and manipulating data of significant lengths, the methodology as with any 

qualitative and quantitative analysis tool has its limitations. To reference the most 

discernable restraints, the method is limited by the availability of data. Given 

content analysis is restricted by data that remains accessible, answers to research 

questions may exist outside the scope of this research. The coding process is 

subjective; because it was tailored to the definitions of water demand 

management and questions of the report. Thus autocoding, smart coding, and 

running proximity and Boolean searches are also subject to error and bias. 

Expanding the word searches or breaking the codes up into smaller fragments 

may have yielded different results. To gain a greater and more holistic perspective 

on Jordan’s water management structure and reform in adopting WDM, different 

modes of gathering information should be pursued in the future. One should 

examine alternative data sources, and not have to rely on international project 

documents as a source of data. It has been noted that content analysis does not 

always uncover the fundamental intentions of observed patterns, which is what 

this data analysis was attempting to focus on (“contentanalysis.org”, 2015).  

Technical	  Limitations	  	  
Software constraints were numerous and throughout most of the analysis 

Atlas.ti was difficult to manage. Originally, the researcher planned to observe and 

document the frequencies and proximities of word searches and phrases across all 

documents. The version of software used has yet to develop an option for creating 
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word frequency outputs for specific chosen words and phrases. When attempting 

to autocode, run frequency charts and Boolean searches by document, the 

software quit unexpectedly several times and often crashed while trying to 

produce outputs. The software had a steep learning curve and was very time 

consuming; the software program is not recommended for future research.  

Data	  Limitations	  	  
 Only USAID documents available through the Developmental Clearing 

House database were included in the data analysis to insure methodological 

consistency. Other international efforts were not included such as the World 

Bank, Mercy Corps, and United Nations. Often USAID collaborates with other 

international programs to broaden and extend projects; as such future studies of 

WDM in Jordan should address alternative international projects to broaden the 

scope of study.  

 In addition, although some of the reports such as ISSP, IDARA and 

WEPIA were inclusive from initiation to termination, other projects such as 

WREC, were still in the process of implementation and thus not all the 

information was available nor published. Furthermore, the search was not limited 

to a specific time range; rather the search phrase ‘water demand management’ 

was used to screen the documents. Several of the aforementioned programs could 

have additional reports that did not include that phrase, and thus they did not 

qualify for the search criteria. The researcher is aware that the documents 

obtained are far from the only source of information of what is happening in 

Jordan. The search that yielded 73 documents is far from perfect in part, because a 

particularly useful report by ISSP: Existing Conditions Survey and Assessment of 
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Water Users Associations in the Jordan Valley Report did not emerge from the 

search. This specific ISSP report contained data regarding the role, progress, and 

outcomes of WUAs, which was essential to answering research questions on 

agriculture sector. Furthermore, in addition to missing reports, the data analysis 

excluded grey literature, peer reviewed articles and actual policies and laws, 

which may have provided further insight to understanding the inefficiencies of the 

current water management structure in Jordan. All reports used in this analysis 

were in English, even those initially in Arabic were translated, and it is possible 

that information could have been lost in translation.  

One of the most crucial challenges in Jordan was the lack of available 

baseline data, rendering it difficult to measure progress especially in the case of 

water utilities’ performance. For example, the reports did not indicate the exact 

number of buildings that currently have water saving devices installed. This could 

be an information gap, or attributed to the fact that reports with the specific 

information were not listed as part of the 73 results. Furthermore, several of the 

projects indicated that the projects ran out of financial resources early on in the 

programs. This was especially the case for WREC; WEPIA also lacked financial 

means to carry out their initial retrofit project; thus thorough and long term 

planning is advised for future project implementation.  

Chapter	  5:	  Recommendations	  and	  Conclusions	  	  
The role of USAID in Jordan represents a long lasting and historical effort 

to address Jordan’s water crisis and future implications through recommending a 

myriad of institutional, social and political reforms. The agency’s role provided 
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the necessary initiative for Jordan to take its primary steps in effectively 

managing water resources. Although USAID’s role was essential in initiating the 

movement towards sustainable water demand management, the ability of these 

programs to sustain long-term impacts remains uncertain. When international 

financial, human, and technical capacity is removed without instilling a 

foundation for these resources in the home country, successfully achieving long-

term goals is far from likely. WEPIA, PAP and IDARA were able to found 

principles of WDM within Jordanian society as reports show that five years after 

WEPIA ended more than half of the homes still took part in water saving 

techniques. Nonetheless, international organizations need to ensure that their 

projects and efforts create more than short-lived solutions, but rather found and 

build an environment for long lasting reform. It remains key to strengthen the 

capacity of Jordanians across all levels in order to equip them with tools, skills, 

and knowledge to carry forward after programs end. In order to measure progress, 

reporting and documentation remains essential, and this lack of information may 

be contributing to the gap in knowledge among the public, government officials 

and water providers. Furthermore, the IDARA project proposed best management 

practices for commercial and industrial sectors but not for the agriculture sector. 

Although the program stated they did not address the agriculture sector, future 

policy reform should attend to creating strategies for the greatest water user of the 

Kingdom.  

Furthermore, the USAID projects highlight key efforts in revolutionizing 

institutional centers in Jordan to promote WDM. For example, WEPIA’s attempt 
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to introduce a WDM Masters degree program in Jordan was an impressive yet 

short-lived effort in institutionalizing WDM. The discontinuation of these courses 

after WEPIA ended validates that programs must do more than initiate change, 

but rather ensure that the resources for success remain long after they terminate. 

Institutions of all kinds: educational, governmental, and private should integrate 

WDM into their strategic plans drawing awareness and focus to future goals. 

Through officially incorporating principles of WDM into institutional plans and 

policies, the concept transitions from one of pure theory to practical and 

implementation based. Universities should continue offering WDM courses to 

accentuate the importance of water conservation, management and governance as 

a field and domain of future sustainability for Jordan. Unfortunately, the lack of 

appreciation Jordanians carry for educational emphasis on subjects such as social 

marketing, behavior change, and WDM should be one of the critical target areas 

of reform. Future research should look into local policies, actions, and on the 

ground implementation to determine the progress and efforts made to manage 

water demand: whether on an institutional, local, or central government level.  

In addition, the role of communication as a driving force for behavior 

change, reform, and effective information sharing should never be 

underestimated. WEPIA, IDARA, PAP and ISSP focused heavily on the function 

of communication in driving change and promoting awareness among all levels of 

Jordanian society. Miyahuna and AWC have improved their overall 

communication strategies within their companies; however, there is room for 

further development. Institutions must highlight behavioral change objectives that 
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are representative of all stakeholders and organizational members. Furthermore, 

strategic action plans should outline a clear yet integrated path towards achieving 

desired outcomes, whilst emphasizing the role of communication on every level. 

Donors, government officials, NGOs, and the public must take part in this and 

treat the process as an all-encompassing participatory effort. Although the public 

is now more conscious of water related issues, their access to information is 

questionable. After WEPIA ended, most of the educational and informational 

materials were scattered around the Kingdom, thus contributing to the lack of data 

and information made available to locals.  

Furthermore, according to PAP’s Survey Findings, a major barrier is the 

communication and organization between donor agencies and project managers; 

furthermore, funders rarely are provided details about where or how the money is 

allocated throughout the project time (Bakir, 2010). There is a large 

communication gap between the two entities, and this leads to misallocated 

resources and lack of coordination. Communication strategies must focus on 

empowering Jordanians to take action and initiatives to improve and understand 

their water resources and availability. Water, its governance, and management 

must be viewed as an interconnected discipline, one that requires participation and 

communication from all members of levels of society. One mustn’t undervalue 

the role of communication in and between governments and the public; barriers to 

communication should be reduced to allow deliberative dialogue, information 

sharing, and consolidated participation. 
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It remains necessary to improve accountability and transparency across all 

levels of water management in Jordan. The dire need for reforming Jordan’s water 

sector was the most frequently reoccurring theme across the documents analyzed, 

especially in the in ISSP and IDARA reports. Some documented efforts to support 

community participation in local water projects were successful, such as the Small 

Community Wastewater project (Bakir, 2010). Although significant strides have 

been taken to devolve duties to local bodies such as the WUA, overlap of 

responsibilities still exists and misdirected priorities in the water sector are 

contributing to inefficient management and water provision.  Increasing capacity 

of local governments as well as incorporating various stakeholder representatives 

in policy formation and decision-making is key to democratic, accountable and 

transparent water management.  

For successful implementation of any of the aforementioned 

recommendations, addressing Jordan’s laws and water policies is crucial. The 

government of Jordan must update the statutes and water doctrines so that 

responsibilities are clear, and distinctly assigned to specific entities. Legislation 

must clearly state penalty and legal enforcement measures to penalize violators. 

These laws provide the corner stone for enforcing accountability and 

transparency, as such they should be revised to explicitly define and differentiate 

the roles of each responsible entity. The vague stipulations fail to provide 

guidance as to how sectors can incorporate water conservation principles and 

demand side strategies in their policies and plans. Thus the legal framework 

serves as a major barrier to promoting WDM in Jordan. Policy implementation 
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and law enforcement often go hand in hand; the former has no legal basis without 

the latter. For Jordan to move onward in addressing water scarcity, the country 

must prioritize dual focus on policy and legislative reform. Water related matters 

must become a socioeconomic and political priority.  

Furthermore, although Israel and Jordan have signed a Peace Treaty 

regarding their water use, this is the only official transboundary cooperative 

agreement related to water in the Middle East. There is no guarantee the stability 

and cooperation between the two countries will remain especially given the 

growing water shortage in the area. In order for the Jordan and Israel to sustain 

and prolong their existing agreement, their treaties should highlight the 

importance of cooperation.  

 Overall, the 73 USAID reports used in this research analysis provided key 

insight regarding the manner by which WDM is managed in Jordan. Several of 

the recommendations cited in the major projects serve as the base of institutional 

water sector reform, and this is evident in Jordan’s National Water Strategy and 

Water for Life Strategy. Furthermore, the country has made significant progress 

in drawing awareness and institutionalizing WDM principles and strategies across 

all levels of society. It remains important that the central government and its 

ministries, water utilities, and local residents maintain this momentum given the 

escalating water crisis. In order to effectively manage dwindling natural 

resources, especially those high in demand and limited in supply such as water, a 

combination of policy, social, institutional and educational reform is needed. 



	  
	  

87	  

References	  	  

"Contentanalysis.Org." 2015 Contentanalysis.org, accessed February 26, 2015, 
2015, http://www.contentanalysis.org/Content-Analysis-Software.html. 

"Improvement of Energy Efficiency of WAJ." Deutsche Gesellschaft für 
Internationale Zusammenarbeit (GIZ) GmbH, accessed January 6, 
2015, http://iee-jordan.net/en/project/background. 

Abu-Jaber, M. 2002. Integrating Water Demand Management Concepts in the 
National Curriculum : Identifying Gaps and Repetitions of Water Concepts 
in the National Curriculum -- 18th-19th of January 2002: United States 
Agency for International Development (USAID). 

Abu-Taleb, M. & Akram et al. August 12 1997. Water Management Extension 
Literature Project : Audit of Water Management Research in Jordan -- Final 
Report: United States Agency for International Development (USAID). 

Academy for Educational Development, Inc. (AED). July 2000. Assessment of 
Water Saving Devices (WSDs) Sector in Jordan: United States Agency for 
International Development (USAID). 

———. . 2005. Jordan : Water Conservation Education: United States Agency 
for International Development (USAID). 

———. . March 2001. Water Auditing and Retrofitting of Ministry of Awaqf, 
Islamic Affairs and Holy Places (Jordan): United States Agency for 
International Development (USAID). 

———. . May 2005. Water Efficiency and Public Information for Action 
(WEPIA) Program, 2000-2005 : Final Report: United States Agency for 
International Development (USAID). 

Academy for Educational Development, Inc. (AED) and Energy Management 
Services (EMS). 2002. Energy Management & Conservation Manual: United 
States Agency for International Development (USAID). 

Academy for Educational Development, Inc. (AED) and EnviroConsult Ofc. 
(ECO). n.d. Future Search Conference for Increasing Water Efficiency by 
Large Consumers in Jordan: United States Agency for International 
Development (USAID). 

Academy for Educational Development, Inc. (AED) and International Research 
Corp. (IRC). December 2002. Retrofitting 30% of Governmental Large 



	  
	  

88	  

Water Consumers: United States Agency for International Development 
(USAID). 

AECOM. September 2010. Water Reuse and Environmental Conservation Project 
(WRECP) Kickoff 20100922 United States Agency for International 
Development (USAID). 

———. . May 2011. WRECP Comprehensive Review of Water Reuse Pilot 
Projects may 2011: United States Agency for International Development 
(USAID). 

Alfarra, A, Benedict, E.C., Hötzl, H., Sader, N.,  & Sonneveld, B. 2011. "A 
Framework for Wastewater Reuse in Jordan: Utilizing a Modified 
Wastewater Reuse Index." Water Resources Management 25 (4): 1153-
1167. 

Albani, R., Soer, G., Tarawneh, T., & Mendez England and Associates. June 15 
2011. Evaluation of Instituting Water Demand Management (IDARA) Project 
in Jordan : Final Report: United States Agency for International 
Development (USAID). 

Albiac, J. & Dinar, A. 2012. The Management of Water Quality and Irrigation 
Technologies Earthscan. 

Bakir, P. H. 2010. Survey Findings of USAID and Other Donor Efforts in 
Outreach and Communication: Final Report: United States Agency for 
International Development (USAID). 

Black & Veatch. 2014 Black & Veatch Strategic Directions U.S. Water Industry 
Report. 2014: 2015 Black & Veatch Holding Company. 

Brooks, David B. 2006. "An Operational Definition of Water Demand 
Management." Water Resources Development 22 (4): 521-528. 

Brooks, David B. and International Development Research Centre (Canada). 
2002. Water: Local-Level Management International Development Research 
Centre Ottawa. 

Butler, D. & Fayyaz, A. M. 2006. Water Demand Management. London: IWA 
Publishing. 

Chebaane, M. January 2001. Study of Groundwater use and Users in 
Northeastern in the Amman-Zarqa Basin Highlands [Rapid Appraisal 
Survey]: United States Agency for International Development (USAID). 



	  
	  

89	  

Chemonics International Inc. October 2010. Annual Progress Report Year 2: 
United States Agency for International Development (USAID). 

———. . 2005. Development Credit Authority Seminar: United States Agency for 
International Development (USAID). 

———. . December 2012. Final Report : USAID Operations and Maintenance 
Training Project, October 2008-November 2012: United States Agency of 
International Development (USAID). 

Chenoweth, J. 2012. Key issues and trends in the water policy literature. Water 
Policy, 14(6), 1047-1059. 

Chesrown, S. & Al Dergham, M. April 2010. NGOs & CBOs Efforts on Social 
Marketing, Outreach & Communication: United States Agency for 
International Development (USAID). 

Chesrown, S., Al Dergham, M., & ECODIT LLC. February 2010. NGOs & CBOs 
Efforts on Social Marketing, Outreach & Communication: United States 
Agency for International Development (USAID). 

Corle, D., Kunen, E., &  Hanies M. 2014. Jordan: Complex Crises Fund (CCF) 
Mid-Cycle Portfolio Review (MPR): United States Agency for International 
Development (USAID). 

De Stefano, & L., Brown B. et al., & International Resources Group (IRG). 
October 2010. MENA Regional Water Governance Benchmarking Project : 
Country Profile -- Jordan: United States Agency for International 
Development (USAID). 

Denny, E., Donnelly, K., McKay, R., Ponte, G., & Uetake, T. 2008. "Sustainable 
Water Strategies for Jordan."International Economic Development Program, 
Gerald R.Ford School of Public Policy, University of Michigan, Ann Arbor, 
MI.[www.Umich.Edu/~ ipolicy/IEDP/2008jordan/IEDP% 20Jordan% 20-% 
20Water% 20Strategies.Pdf]. 

Development & Training Services, Inc (dTS) and ECODIT LLC. May 2010. 
Gender Study in Jordan - Desktop Survey: United States Agency for 
International Development (USAID). 

Development Alternatives, Inc (DAI). June 2007a. IDARA (Instituting Water 
Demand Management in Jordan) : Annual Work Plan - Year 1, (April 2007-
August 2008): United States Department of International Aid (USAID). 

———. . December 2007b. IDARA (Instituting Water Demand Management in 
Jordan) Assessment Report for Plumbing Training at the Vocational 



	  
	  

90	  

Training Corporation: United States Department of International Aid 
(USAID). 

———. . January 2008a. IDARA (Instituting Water Demand Management in 
Jordan) WEPIA-Established Water-Wise Parks Assessment Report: United 
States Agency for International Development (USAID). 

———. . October 2008b. Advancing the Blue Revolution Initiative : Quarterly 
Report 5, July - September 2008: United States Department of International 
Aid (USAID). 

———. . September 2008c. IDARA (Instituting Water Demand Management in 
Jordan) Legal Policy Analysis on Water Demand Management: United States 
Agency for International Development (USAID). 

———. . September 2008d. Training Report Future Water Leaders Module 1 
August 2-8 2008 Amman, Jordan: United States Department of International 
Aid (USAID). 

———. . August 14 2008e. IDARA (Instituting Water Demand Management in 
Jordan) Perceptions of Public Parks in Jordan: Survey Summary: United 
States Agency for International Development (USAID). 

———. . April 2009a. IDARA (Instituting Water Demand Management in 
Jordan) Establishing Nurseries Specializing in Drought Tolerant Plants – 
Identification and Assessment of Potential Partners: United States 
Department of International Aid (USAID). 

———. . June 2009b. IDARA (Instituting Water Demand Management in Jordan) 
Task 2.2.2-Recommended Code Provisions to Achieve Efficient Water use for 
Buildings in High-Rise and High Density Developments in Jordan: United 
States Department of International Aid (USAID). 

———. . January 2009c. IDARA (Instituting Water Demand Management in 
Jordan) Task 3.4 – Implement Best Management Practices in Pilot Areas – 
Concept Paper for Pilot Implementation Strategy: United States Department 
of International Aid (USAID). 

———. . July 2009d. IDARA (Instituting Water Demand Management in Jordan) 
Work Plan to Implement a Labeling Program for Water Efficient Products: 
United States Department of International Aid (USAID). 

———. . July 2009e. IDARA (Instituting Water Demand Management in Jordan) 
Market Survey Report for Labeling of Water using Products: United States 
Department of International Aid (USAID). 



	  
	  

91	  

———. . October 2011a. IDARA (Instituting Water Demand Management in 
Jordan) Task 1.4 – Perform End use Analysis Deliverable 2 – End use 
Analysis for Large Consumers – Governmental Office Buildings Water Audit 
Report: United States Agency for International Development (USAID). 

———. . November 2011b. IDARA (Instituting Water Demand Management in 
Jordan) Task 1.4 – Perform End use Analysis Deliverable 2 – End use 
Analysis for Large Consumers – Hotels Water Audit Report: United States 
Agency for International Development (USAID). 

———. . October 2011c. IDARA (Instituting Water Demand Management in 
Jordan) Task 1.4 – Perform End use Analysis Deliverable 2 – End use 
Analysis for Large Consumers – Schools and Universities Audit Report: 
United States Agency for International Development (USAID). 

———. . October 2011d. IDARA (Instituting Water Demand Management in 
Jordan) Task 1.4 – Perform End use Analysis Deliverable 2 – Residential 
Water use Baseline Survey: United States Agency for International 
Development (USAID). 

———. . March 2011e. IDARA (Instituting Water Demand Management in 
Jordan) Task 1.5.3 – Capacity-Building for Private Sector: Assessment of 
Barriers and Opportunities to Increase Participation in Water-Efficient 
Markets: United States Agency for International Development (USAID). 

———. . March 2012. IDARA (Instituting Water Demand Management in 
Jordan) Final Report (March 2007-March 2012) : United States Agency for 
International Development (USAID). 

Dickinson, M. A. January 30 2004. Summary Report of Jordan on-Site Activities 
and Consultant Recommendations: United States Agency for International 
Development (USAID). 

Drieschova, Alena, Mark Giordano, and Itay Fischhendler. 2008. "Governance 
Mechanisms to Address Flow Variability in Water Treaties."Global 
Environmental Change 18 (2): 285-295. 

Dziegielewski, Benedykt. 2004. [Jordan,] Ministry of Water and Irrigation Water 
Demand Management Program: United States Agency for International 
Development (USAID). 

———. . 2004. Water Demand Management Policy for Jordan: United States 
Agency for International Development (USAID). 

ECODIT LLC. January 2012. at: United States Agency for International 
Development (USAID). 



	  
	  

92	  

———. . December 2010. Jordan PAP First Annual Progress Report - FY201: 
United States Agency for International Development (USAID). 

———. . October 2011. PAP Second Annual Progress Report - FY2011: United 
States Agency for International Development (USAID). 

ECODIT, Inc and International Resources Group (IRG). January 2005. 
Wastewater Treatment Facilities for Small Communities in Jordan : Task 1, 
Institutional, Legal and Policy Review: United States Agency for 
International Development (USAID). 

Eglal R. & Brooks D.B. 2010. "Water Governance in the Middle East and North 
Africa: An Unfinished Agenda." Water Resources Development 26 (2): 141-
155. 

Elo, S., & Kyngäs, H. (2008). The qualitative content analysis process. Journal of 
advanced nursing, 62(1), 107-115. 

Frenken, K. 2009. "Irrigation in the Middle East Region in Figures AQUASTAT 
Survey-2008." Water Reports (34). 

———. 2009. "Irrigation in the Middle East Region in Figures AQUASTAT 
Survey-2008." Water Reports (34). 

Food and Agriculture Organization (FAO). 2009a. Aquastat. 
http://www.fao.org/nr/water/aquastat/countries_regions/jordan/index.stm 

 
Food and Agriculture Organization of the United Nations. 2009b. Aquastat. 

http://www.fao.org/nr/water/aquastat/basins/jordan/index.stm 
 
Grover, B. 2002. Overview re public-private partnerships in the domestic water 

supply sector. Paper prepared for IDRC Forum, Amman, Jordan. 
Available at www.idrc.ca/waterdeman 

Grover, V. I., Darwish, A. R., & Deutsch, E. 2010. "Integrated Water Resources 
Management in Jordan.". 

Haddadin, M. J. (Ed.). 2006. Water Resources in Jordan: Evolving Policies for 
Development, the Environment, and Conflict Resolution. Washington DC: 
Resources for the Future Press.  

 
Haddadin, M. J. 2001. Diplomacy on the Jordan: International conflict and 

negotiated resolution. Norwell, MA: Kluwer Academic Publishers  

Interdisciplinary Research Consultants (IdRC) & Academy for Educational 
Development, Inc. (AED). 2003. Evaluation of an AED/WEPIA [Water 



	  
	  

93	  

Efficiency and Public Information for Action] Grant Program made to Poor 
Communities in the Hashemite Kingdom of Jordan to Improve their 
Financial Situation while Reducing their Water Consumption: United States 
Agency for International Development (USAID). 

———. .2004a. Monitoring and Evaluation of Community Grants Programs: 
Final Report. Project Title: Water Efficiency and Public Information for 
Action (WEPIA): United States Agency for International Development 
(USAID). 

———. .2004b. Survey of Home Appliances and Toilets in the Jordanian 
Markets: United States Agency for International Development (USAID). 

International Resources Group (IRG) Engility Corp. January 2014. Institutional 
Support and Strengthening Program (ISSP) Year 3 Annual Report January 1, 
2013- December 31, 2013: United States Agency for International 
Development (USAID). 

———. . May 2013. Institutional Support & Strengthening Program Existing 
Water Conditions Survey and Assessment of Water Users Associations in 
the Jordan Valley Report: United States Agency for International 
Development (USAID). 

———. . October 2011a. Jordan Institutional Support and Strengthening 
Program (ISSP) - Institutional Assessment Report: United States Agency for 
International Development (USAID). 

———. . October 2011b. Jordan Institutional Support and Strengthening 
Program (ISSP) - Institutional Assessment Report, Annexes Volume: United 
States Agency for International Development (USAID). 

———. . October 2011c. Jordan Institutional Support and Strengthening 
Program (ISSP) - Institutional Assessment Report, Executive Summary: 
United States Agency for International Development (USAID). 

———. . January 2012a. Jordan Institutional Support and Strengthening 
Program (ISSP) Year 1 Annual Report: United States Agency for 
International Development (USAID). 

———. . October 2012b. Jordan Institutional Support and Strengthening 
Program (ISSP) - Water Valuation Study with Annexes; Disaggregated 
Economic Value of Water in Industry and Irrigated Agriculture in Jordan: 
United States Agency for International Development (USAID). 



	  
	  

94	  

———. . Jordan Institutional Support and Strengthening Program (ISSP) Year 2 
Annual Report: United States Agency for International Development 
(USAID). 

International Water Management Institute. "Projected Water Scarcity in 2025.", 
accessed January 24, 2015,http://www.waternunc.com/gb/pws2025.htm. 

Jasper, C, Thanh-Tam L, & Bartram, J. 2012. "Water and Sanitation in Schools: A 
Systematic Review of the Health and Educational Outcomes." International 
Journal of Environmental Research and Public Health 9 (8): 2772-2787. 

Khaleq, R. A. 2004. National Water Demand Management Policy in Jordan: 
United States Agency for International Development (USAID). 

Krippendorff, K. 2004. Content Analysis an Introduction to its Methodology. 
Second ed. California: SAGE Publications. 

Kubursi, A., Grover, V., Darwish, A. R., & Deutsch, E. 2011. "Water Scarcity in 
Jordan: Economic Instruments, Issues and Options.". 

Mendez England &Associates. December 11, 2013a. End of Project Evaluation of 
the Institutional Support and Strengthening Program (ISSP): United States 
Agency for International Development (USAID). 

———. . December 11 2013b. Mid-Term Evaluation of the Water Reuse and 
Environmental Conservation (WREC) Project: United States Agency for 
International Development (USAID). 

Michel, D., Pandya, A., Hasnain, S. I., Sticklor, R., & Panuganti, S. 2012. 2012. 
"Water Challenges and Cooperative Response in the Middle East and North 
Africa." Brookings Insititution, Washington, DC [Available 
atHttp://www.Brookings.edu/research/papers/2012/11/water-Security-
Mid Dle-East-Iwf.]. 

Ministry of Water and Irrigation. 2009. Water for Life Jordan's Water Strategy. 
Jordan. 

Ministry of Water and Irrigation, German Technical Cooperation, AHT, Engicon 
BGR Käser F, and Holtkemper S. 2004. National Water Master Plan. 

M. Haddadin, personal communication, April 5, 2015. 
 
Namrouqa, H. 2014. Four Violations on Water Resources Discovered in 

Muwaqqar. The Jordan Times 



	  
	  

95	  

Pahl-Wostl, C., Tabara, D., Bouwen, R., Craps, M., Dewulf, A., Mostert, E., 
Ridder, D., & Taillieu, T. 2008. "The Importance of Social Learning and 
Culture for Sustainable Water Management." Ecological Economics 64 (3): 
484-495. 

Plummer, R., Loë, R., & Armitage, D. 2012. "A Systematic Review of Water 
Vulnerability Assessment Tools." Water Resources Management 26 (15): 
4327-4346. 

Priest, J. E., &  I. Iacovides. January 2003. Evaluation of USAID/Jordan's 
Strategic Objective 2 : Improved Water Resources Management -- Final 
Report: United States Agency for International Development (USAID). 

Public Action Project for Water. January 2011. Communication Strategy for 
Achieving Behavioral and Policy Changes in the Water, Energy and 
Environment Sectors. Jordan: United States Agency for International 
Development (USAID). 

Savenije, H. G. & Van Der Zaag P. 2002. "Water as an Economic Good and 
Demand Management Paradigms with Pitfalls." Water International 27 (1): 
98-104. 

Shridhar, P. & ECODIT LLC. January 2012 a. Maximizing the Value of 
Communications: A Communications Assessment of Water Companies in 
Jordan -- Miyahuna: United States Agency for International Development 
(USAID). 

———. . January 2012 b. Maximizing the Value of Communications: A 
Communications Assessment of Water Companies in Jordan – Aqaba Water 
Company: United States Agency for International Development (USAID). 

Skeel, T. 2003. Final Report : Water Demand Management Data and Analysis 
Recommendations for the Water Demand Management Unit, Ministry for 
Water and Irrigation, Hashemite Kingdom of Jordan: United States Agency 
for International Development (USAID). 

Smith, W.A. & Mitchell, P. March 2001. Trip Report: Social Marketing for 
Jordan Water Project-WEPIA/AED -- February 18-March 2, 2001: United 
States Agency for International Development (USAID). 

Tate, D.M. 1993. "An Overview of Water Demand Management and 
Conservation." Vision 21: Water for People. 

Tolba, M. K., & Saab, N. (Eds.). 2008. 2008 Report of the Arab Forum for 
Environment and Development Arab Environment Future Challenges. 



	  
	  

96	  

U.S. Agency for International Development (USAID). 2004. Improving Water 
Productivity in Jordan: United States Agency for International Development 
(USAID). 

UNHCR. 2015. United Nations High Commissioner for Refugees. "2015 UNHCR 
Country Operations Profile - Jordan." UNHCR, accessed February 7, 2015 
UNHR. 

UNDP. 2006. United Nations Development Programme. Human Development 
Report. Accessed February 7, 2015 

USAID. n.d. "USAID Jordan.", last modified March 23, 2015, accessed, February 
2, Accessed, 2015, http://www.usaid.gov/jordan. 

USAID. Mission to Jordan. August 2004. Summary of USAID/Jordan 
Achievements, 1951-2004: United States Agency for International 
Development (USAID). 

———. . July 6, 2001. Summer Campus Training Manual: United States Agency 
for International Development (USAID). 

———. . 2006. USAID Jordan Environmental Compliance FY06: United States 
Agency for International Development (USAID). 

———. . February 21 2002. USAID/Jordan : FY 2002 Annual Report [AR]: 
United States Agency for International Development (USAID). 

———. . June 2006. USAID/Jordan Operational Plan FY 2006: United States 
Department of International Aid (USAID). 

———. . October 2003. USAID/Jordan Strategy 2004-2009 : Gateway to the 
Future: United States Agency for International Development (USAID). 

Valdez, J. A. & Chemonics International Inc. October 2004. Final Report : TAPS, 
Technical Support for Procurement, Project Management, and Private 
Section Participation: United States Agency for International Development 
(USAID). 

Venot, J.P., F. Molle, Y. Hassan. 2007. Irrigated agriculture, water pricing and 
water savings in the Lower Jordan River Basin (in Jordan). In 
Comprehensive Assessment of Water Management in Agriculture 
Research Report 18. Colombo, Sri Lanka: International Water 
Management Institute.  



	  
	  

97	  

Westfield, J. D. & Vollmer J. September 1993. Profile of the Environmental 
Business Sector in Jordan: United States Agency for International 
Development (USAID). 

White, S. & New South Wales. 1998. Wise Water Management: A Demand 
Management Manual for Water Utilities Water Services Association of 
Australia. 

———. 1998. Wise Water Management: A Demand Management Manual for 
Water Utilities Water Services Association of Australia. 

Wolf, A.T. 1995. Hydropolitics Along the Jordan River; Scarce Water and its 
Impact on the Arab-Israeli Conflict. Vol. 99 United Nations University Press. 

World Bank. 2007. Making the most of Scarcity: Accountability for Better Water 
Management Results in the Middle East and North Africa. World Bank 
Publications. 

World Bank. 2015. Renewable Internal Freshwater Resources Per Capita (Cubic 
Meters): World Bank Group. 

	    



	  
	  

98	  

Appendix	  	  
	  

Figure	  1:	  Projected	  Water	  Scarcity	  in	  2025.	  
Source:	  International	  Water	  management	  Institute	  

	  

	  
	  
	  
	  

Figure	  2	  Actual	  Renewable	  Water	  Resources	  per	  Capita	  By	  Region.	  
Source:	  FAO	  Aquastat	  1998-‐2002	  
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Figure	  3:	  Jordan	  River	  Basin.	  
Source	  FAO,	  AQUASTAT,	  2009	  

	  
	  
	  

Figure	  4:	  Total	  Water	  Withdrawal	  as	  percentage	  of	  Total	  renewable	  Water.	  
Resources	  

Source:	  FAO	  Aquastat	  1998-‐2002	  
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Figure	  5:	  Groundwater	  Basins	  in	  Jordan.	  
Source:	  Ministry	  of	  Water	  Irrigation,	  2005	  

	  

	  
	  

	  
Table	  1:	  Groundwater	  Characteristics	  from	  National	  Water	  Master	  Plan	  

Reproduced	  from	  National	  Water	  Master	  Plan	  	  p.	  51.	  
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Table	  2	  :	  Surface	  Water	  Basins	  in	  Jordan	  from	  NWMP	  Source:	  Rainfall-‐	  
Runoff	  Model,	  Years	  1937/1938-‐	  2002/2003.	  This	  accounts	  for	  areas	  within	  

Jordanian	  Territory.	  
Reproduced	  from	  National	  Water	  Master	  Plan	  	  p.	  45	  

	  

	  
	  

	  
Figure	  6:	  Surface	  Water	  Basins.	  

Source:	  Ministry	  of	  Water	  and	  Irrigation	  2005	  
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Table	  3:	  Water	  Demand	  by	  Sector	  :	  “Projected	  Annual	  Water	  demand	  per	  
sector	  including	  physical	  losses”.	  

Reproduced	  from	  National	  Water	  Master	  Plan	  p.	  19	  
	  

	  
	  
	  

Table	  4:	  	  Water	  allocations	  in	  million	  cubic	  meters	  (mcm)	  throughout	  
Johnston’s	  period	  of	  Shuttle	  Diplomacy	  –	  Four	  Attempts.	  

Reproduced	  from	  :	  Haddadin	  M.	  J.	  2001.	  Diplomacy	  on	  the	  Jordan:	  International	  
conflict	  and	  negotiated	  resolution.	  Norwell,	  MA:	  Kluwer	  Academic	  

Publishers	  
Haddadin,	  M.	  J.	  (Ed.).	  2006.	  Water	  Resources	  in	  Jordan:	  Evolving	  Policies	  
for	  Development,	  the	  Environment,	  and	  Conflict	  Resolution.	  Washington	  

DC:	  Resources	  for	  the	  Future	  Press.	  
	  

	  
	  
	  

	  
	  
	  
	  
	  
	  
	  

Riparian	   Main	  TVA	  
Plan	  1953	  

Counterproposal,	  
Arab	  Plan,	  1954	  

Baker	  	  &	  Harza	  
Co.,	  
1955	  

Modified	  
United	  Plan/	  
Jordan	  Valley	  
Plan,	  1955	  

Jordan	   774	  mcm	   975	  mcm	   760	  mcm	   720	  mcm	  

Israel	   394	  mcm	   298	  mcm	   448	  mcm	   554	  mcm	  

Syria	   45	  mcm	   132	  mcm	   132	  mcm	   132	  mcm	  

Lebanon	   none	   35	  mcm	   35	  mcm	   35	  mcm	  
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Figure	  7:	  Selection	  of	  USAID	  reports.	  
	  
	  

	  
	  
	  
	  

	  
Table	  5:	  Table	  of	  Codes	  and	  Definitions.	  

	  
Code Defined by As inputted into Atlas.ti 
Sector Areas where : Agriculture, 

domestic, residential, 
municipal, tourism, and 
industrial sectors were 

mentioned. 

Agriculture*|domestic|residenti
al|municipal|touris*|industr* 

Water 
Demand 

Manageme
nt 

Areas where : water demand 
management, water demand, 

water management, water 
conservation, water use 

efficiency 

Water demand 
management|water 

demand|water demand|water 
management|water 

conservation|water use 
efficienc* 

• total of 244 documents 
retrieved  "Water Demand Management" in USAID DEC 

search bar  

• New total of 74 reports pertaining 
to WDM in Jordan   

Filter by geographic area, "Jordan" 

• Review titles, abstracts, and keywords to 
ensure tha treports searched petained to 
research questions posed by the 
reasercher, and the overall objective of 
this research. 

• cross check references to ensure there 
were no duplliicate documents -WDM 
policy already included in literature 
review therefore policy document was 
removed  

Refining results   

• 73 techinical, project, program, evaluation documents. 
New 
total  
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Programs Areas where: education, 
programs, campaigns, behavior 

change/incentives, water 
conservation behaviors, 

encouraging public 
participation, community 

participation, gender, social 
marketing, community based 

social marketing, capacity 
building, information sharing, 

community organization/ 
participation/ awareness and 
incentives were mentioned 

educat*|program*|campaign|be
havior*|water conserv* 

behavior*|participat*|public 
participat*|encourage* 
participat*|community 

participation|gender|social 
marketing|community based 

social marketing|capacity 
build*|information 
sharing|community 

organiz*|community 
participat*|community 

aware*|incentive* 
 

Governanc
e and 

Manageme
nt Reform 

Areas where: strategic 
planning, policy and reform, 

sector reform, best 
management practices, 

accountability, governance, 
and decentralization were 

mentioned 

strategy plan*|strategic 
plan*|water policy|policy 
reform|sector reform|best 

management 
practice*|accountab*|governan

ce*|decentraliz* 
 

Water 
Provision 

Areas where: ministry of water 
and irrigation, water authority 

of Jordan, Jordan valley 
authority, water users 

association, Miyahuna, Aqaba 
Water Company and Yarmouk 

Water Company were 
mentioned 

Ministry of water and 
irrigation|MWI|water authority 
of Jordan|WAJ|Jordan Valley 
Authority|JVA|Water Users 

Association|WUA|Miyahuna|A
qaba Water 

Company|AWC|Yarmouk 
Water Company|YWC 
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Table	  6:	  Codes	  Generated	  Using	  Quotation	  Cooccurance	  operator.	  
	  

Code Cooccurrances Number of coded 
Paragraphs in Atlas Ti 

Water Demand Management + Governance and 
Management Reform 

61 

Water Demand Management + Sectors 293 
Water Demand Management + Program 465 

Water Demand Management + Water Provision 256 

Governance and Management Reform + Sectors 63 
Governance and Management Reform + Programs 231 

Governance and Management Reform + Water 
Provision 

143 

Sectors + Programs 796 
Sectors + Water Provision 300 

Programs + Water Provision 571 
Water Demand Management + Sector + Governance 

and Management Reform 
11 

Programs + Sector + Water Demand Management 91 

WDM + Gov + Water Provision + Sector 2 
  

	  
	  

	  
Figure	  8:	  USAID	  reports	  by	  Year	  of	  Publication.	  
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Figure	  9:	  USAID Reports Based on Word & Phrase Appearance in Title.	  
	  

	  
	  
	  
	  

Figure	  10:	  	  Organizational	  Structure	  of	  Water	  Management	  in	  Jordan.	  
Reproduced	  from	  ISSP	  Institutional	  Assessment	  Report	  p.	  57	  

	  
	  

	  
	  

WDM	  in	  Title,	  
21	  

Sector	  ,	  4	  

Social	  
Marketing,	  3	  

Evaluation,	  5	  

End	  Use	  
analysis,	  4	  

Based	  on	  appearance	  in	  title	  
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Figure	  11:	  ISSP’s	  proposed	  responsibilities	  for	  water	  management	  

Source:	  ISSP	  Institutional	  Assessment	  Report,	  2011	  p.	  19	  
	  

	  
	  
	  
	  

Figure	  12	  :	  ISSP’s	  Relationship	  between	  Parties.	  
Reproduced	  from	  ISSP	  Institutional	  Assessment	  Report	  p.	  58	  
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Figure	  13:	  Timeline	  of	  USAID	  Projects.	  
	  
	  

	  
	  
	  
	  
	  

Figure	  14:	  USAID Reports by Program Name.	  
	  

	  
Others	  include: community based initiative, operations plan, annual reports, blue 

ribbon initiative, USAID achievement summary, seminars, educational flyers, 
compliance charts, strategies, evaluations, groundwater studies, audits, and a 

benchmarking report.	  
	  

Other	  ,	  18	   WEPIA,	  
16	  

IDARA,	  
17	  

PAP,	  9	  

ISSP,	  8	  WREC,	  3	  

OMT,	  2	  

Programs,	  55	  

USAID Reports by Program Name 	
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Figure	  15:	  USAID Report Characteristics, by Document Type. 
	  

	  
Others	  include:	  final reports, benchmarking project, operating plan, summaries, 

flyers, compliance charts, seminar, strategy, groundwater studies and audits.	  
	  
	  

Figure	  16:	  Representation	  of	  public	  knowledge	  growth.	  
Reproduced	  from	  WEPIA	  2000-‐2005	  Final	  Report	  p.	  132	  
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Table	  7:	  Water	  related	  articles	  in	  Local	  Newspaper.	  

Reproduced	  from	  WEPIA	  2000-‐2005	  Final	  Report	  p.	  119	  

	  
	  
	  

Table	  8:	  Overview	  of	  Large	  Building	  Retrofit.	  
	  

Reproduced	  from	  WEPIA	  2000-‐2005	  Final	  Report	  p.	  106	  
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Table 9: IDARA final Outcomes. 
Reproduced from Evaluation of instituting water demand management (IDARA) 

project in Jordan final report, 2011 p. 7 
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Table	  10:	  PAP	  Performance	  Indicators	  Recommended	  by	  Dr.	  Middlestadt.	  
Reproduced	  from	  PAP Second Annual Progress Report, 2011 p.37	  

	  

	  
	  
	  
Figure	  17:	  USAID	  Reports,	  by	  reference	  to	  social	  marketing	  and	  behavior	  

change.	  
	  

	  
For	  Behavior	  change	  References:	  CBI	  1,	  Community	  Assessment	  2,	  ISSP,	  2,	  

PAP	  7,	  IDARA	  1,	  Flyer	  1,	  WEPIA	  1	  

16	  

WEPIA,	  9	  
PAP	  7	  
IDARA	  2	  

Community	  
Assmessment	  2	  

Flyer	  1	  	  

21	  

Reports	  Referencing	  Behavior	  Change	  

Reports	  Referencing	  Social	  Marketing	  
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Table	  11:	  Community	  Assessment	  Purposes	  and	  Behavior	  in	  water	  sector.	  

Reproduced	  from	  PAP	  Community	  Assessment	  Report	  p	  38	  
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Figure	  18:	  Map	  of	  Jordan	  Governorates.	  
Source:	  taken	  directly	  from	  :	  http://d-‐

maps.com/carte.php?&num_car=26569&lang=en	  
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Table	  12:	  Theory	  of	  Behavior	  Change	  for	  Marfaq	  and	  Irbid.	  
Reproduced	  from	  Community	  Based	  Initiative	  Report,	  2014	  p.	  28	  
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Figure	  19	  Primary	  and	  Secondary	  Distribution	  of	  Reports:	  By	  Sector.	  
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Figure	  20	  Crop	  Production	  over	  the	  past	  three	  decades.	  
Source	  FAOSTAT:	  http://faostat3.fao.org/browse/Q/*/E	  

	  
	  

	  
	  
	  
	  
	  
	  

 


