


Solutions

“Mining of renewable groundwater aquifers shall 
be checked, controlled, and reduced to sustainable 
extraction rates. Mining of fossil aquifers shall be 
planned and carefully implemented.”

Jordan’s water strategy 1997
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To continue growing its economy in a sustainable manner, Jordan needs to act now 
to optimize utilization of its water resources. The answer is not simply to borrow the 
equivalent of 24% of current GDP in order to pay for the minimum expected cost of 
the Red Sea-Dead Sea Conveyor project.xli  Repayment costs will place a signi�cant 
burden on Jordanian water users and taxpayers. An immediate Government of 
Jordan focus is required on demand-side management. Demand-side management 
refers to a series of techniques, practices, and policies covering public awareness, 
laws and regulations, technology, and economic incentives to better conserve and 
sustain water resources.  

The Government and people of Jordan can jointly implement appropriate demand management solutions to 
reduce the threat of running out of water through four inter-connected themes: Awareness; Policy, Law and Reform; 
Technology; and Commercial Practices.

1. Awareness

Creating awareness among the Jordanian public and decision makers is the �rst step towards behavior change and 
lays the foundation for policy change. For example, if a high percentage of the population knew that two-thirds of 
all water resources go to agriculture but contribute very little to the country’s economic growth, an increase in 
irrigation tari�s would receive more public support. The true value of water is not properly understood in Jordan, 
nor is the cost of water delivery, or the costs and bene�ts of alternative approaches to water management. Once a 
robust foundation of knowledge is created among all concerned parties, the challenges will be easier to manage 
and will be more likely to encourage prompt action.

Audiences and awareness mechanisms must be identi�ed. The target audiences are the public and private 
sectors, and the general public and can be both technical and non-technical. The private sector includes farmers, 
industry leaders, small and medium sized businesses, associations, chambers and non government organizations.

Messages should be prepared and disseminated at multiple levels once audiences are identi�ed and current 
levels of knowledge ascertained. Messages can include, but are not limited to:

Delivery of messages can be through many avenues, mass media, associations, chambers, schools, universi-
ties and water delivery utilities (water companies, WAJ and JVA). The impact of messages can be signi�cantly 
enhanced through delivery by the highest levels of Jordanian Government. Many of the above described actions 
are currently being implemented by USAID and other donor activities in collaboration with the GOJ. Again, highest-
level GOJ support can accelerate implementation and increase results.

- The need to collaborate among all concerned 
Ministries (Planning, Water and Irrigation, Agriculture, 
Environment, Tourism, Industry and Trade, and Heath) 
on policy, economic, and social concerns related to 
water issues, especially for the inter- and intra-sectoral 
movement of water.

- The relationship between water sustainability and 
cost, and social and economic development in Jordan, 
i.e. the impact of worsening water scarcity on 
Jordanian’s way of life. 

- An understanding among water users of existing 
water allocations and attendant problems. Maximum 
impact will be achieved if the background knowledge is 
packaged with clear concise information on what social, 

economic, and political actions are needed to cure the 
root causes of the problems. 

- Concrete suggestions on economically cost-e�cient 
measures every individual can implement to reduce 
water demand. 

- The need to properly value and maximize the return 
from each cubic meter of water resources used. For 
example, what is the appropriate price for Jordan’s 
groundwater applied for irrigation of local farms?

- Consistent enforcement of regulations, policies and 
codes across all water users is essential for voluntary 
compliance to occur.
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Institutional reform is needed to provide optimum management of water resources through policies, laws, regula-
tions, and tari� structures that re�ect the true value of water and the increasing competition for access to water; all 
users need to pay a socially optimal price of water.  

3. Technology

GOJ must facilitate adoption of new innovative and proven technology to produce, 
distribute, and use/reuse water more e�ciently. Such technology can increase levels of economic 
production without increasing water use or waste. Training should be provided on how to use the technology 
properly: new meter reading systems for urban settings; electronic data acquisition for management of infrastructure 
components; software for technical, �nancial and economical processes to generate information for decision- makers; 
management and maintenance of drip irrigation systems; and water delivery schedules that �t the needs of custom-
ers. Access to capital, when coupled with higher water delivery fees, training and awareness, will accelerate the 
adoption of improved technology and management practices. The role technology can play is shown in the following:

- Adoption and enforcement of draft building and 
plumbing codes that set maximum water �ow limits and 
minimum quality standards for plumbing �xtures.  Strict 
enforcement of the building code, particularly with 
regard to shower heads and toilet �ush capacity, could 
save a minimum of 10% of municipal water use each 
year.xliii Unfortunately, new construction has added 50 
million square meters of �oor space in Jordan over the 
past �ve years. Much has been built without these water 
conservation �xtures.xliv Banning the importation and 
local manufacture of inappropriate high water use 
�xtures will facilitate enforcement of the codes.  

- Modi�cation of policy and implementing regulations 
(incentive structure) to encourage the use of innovative 
approaches to harvesting of water from rainfall.  Demon-
strations have shown that Jordan can make better use 
of its rainfall.  

- Consolidation of regulatory functions scattered across 
several ministries and o�ces, and separation of regula-
tion from operational functions must be completed.  
Consolidation will reduce redundancy, increase 
e�ciency, minimize functions, and separation will reduce 
the temptation to overlook operational de�ciencies 

because both functions are implemented by colleagues 
in the same ministry.

- New policy and implementing regulations requiring 
certi�cation of water and wastewater treatment plant 
operations and maintenance sta�, to be phased in as 
trained technicians become available. Trained sta� will 
ensure water treatment plants operate properly for 
their design lifetimes while delivering high quality 
water to customers.

- Modi�cation of policy and regulation to permit water 
allocation among users in Jordan by considering return 
per cubic meter used while ensuring satisfaction of 
basic domestic water needs. This action will o�er 
several bene�ts: higher returns per cubic meter of water 
used will increase ability to pay tari�s in line with the 
true value of water, reducing stress on the GOJ budget 
caused by high water subsidies; water will move away 
from agriculture, that employs a high percentage of 
imported labor, to industrial uses, that employ a high 
number of Jordanians; water will be used to highest 
e�ciency, with minimum waste; and e�cient water use 
will complement development of new water sources 
and better protect existing ones. 

- Farmers will invest in new technology and provide better 
management when the incentive structure requires the 
investment. Higher water delivery fees change the 
incentive structure in the right direction.  For example, best 
practice hydroponic strawberry growers are able to reduce 
their water consumption per kilogram of yield to six 
percent of their irrigated strawberry crop neighbors. 
Modern Jordan Farms, with large export markets, 
desalinates its own brackish water at a cost of JD 0.210 per 
m3, plus the cost of pumping – demonstrating a willingness 
to pay 17 times more for water than the JD 0.012 per 
m3paid by small farmers to the JVA for irrigation water.xlv   

- Potential bene�t from the provision of soft loans or 
grants to the local �xtures industry to retool for low water 
use �xtures; to industries, agriculture, municipalities, and 
homes for implementation of technologies and 
approaches that conserve; or to industries and 
agriculture that reuses water, should be assessed. 
Technologies should be practical, environmentally safe, 
and have quick recapture of investments.

- Adoption of water saving �xtures and equipment available 
for industries, municipalities and homes will be encouraged 
by enforcement of building and plumbing codes. In 
conjunction with building code enforcement, public 
awareness campaigns should be launched to motivate 
purchase and use of the new �xtures and equipment.

- Better and more appropriate use of technology can 
increase economic productivity without increasing water 
use or waste. For example, expanding the use of treated 
wastewater is catching on fast in Jordan and shows great 
potential for agriculture, industry, and urban landscapes.  
Industry represents nearly 20% of Jordan’s GDP. Some 
industries consume signi�cant amounts of water (e.g., 
apparel, food processing, and beverage industries) and 
pay up to JD1.8 per cubic meter.  The private sector is 
funding construction of a wastewater treatment plant in 
the Al Hassan Quali�ed Industrial Zone (QIZ).  The treated 
wastewater will be sold for reuse within the QIZ, thereby 
reducing demand for fresh water and reducing the 
volume of liquid wastes needing disposal.

2. Policy, Law and Reform

A strong comprehensive policy and legal structure is the foundation upon which an 
e�ective regulatory body is built. There are many good policies, laws and regulations now in the water 
sector but additional reform measures are quickly needed. Such a foundation will permit transparent enforcement of 
laws and regulations and will thereby make a major contribution to ensuring Jordan’s water is used e�ciently and 
delivers high economic return per cubic meter consumed. Policy and legal reform measures urgently needed include:

E�cient water use will only become common practice when a strong consolidated water resources regulatory 
organization is in place to support compliance with the legal structure and there is a tari� schedule based on the 
true value of water. Stronger enforcement of laws and regulations can make a major contribution to relieving water 
shortages today. Actions could include:

- Policy and law to clarify and re-de�ne the roles of Ministry 
of Water & Irrigation, Water Authority of Jordan, Jordan Valley 
Authority and other ministries (Health, Environment, Agricul-
ture, Industry, and Tourism) with respect to water resources 
management: resources monitoring and allocation.

- Policy and law to equitably allocate transferable surface 
and groundwater rights to farmers to permit intra- and 
inter-sectoral transfers of water. Jordan Valley farmers 
would know in advance their allocation for the crop season 
and plan accordingly, subject to contingency provisions for 
unanticipated drought. Farmers could sell part or all of 
their surplus annual water right to other farmers or to 
industry. The GOJ could buy highland groundwater rights 
at market prices to reduce withdrawals from aquifers 
under stress. For example, farmers aged 60 years and older 
in the Mafraq region pump 36 percent of the groundwater 
for agriculture.xlii  The GOJ could buy their rights as a form 
of pension and thereby provide some incentive to retire.

- Policy and law to provide incentives for farmers to grade 
agricultural produce by quality, sort by size and confor-
mity, and practice proper post-harvest handling and 
transport, thereby increasing product quality and length-
ening shelf life. This will bring increases in pro�t, which 
will enable farmers to upgrade or buy new technology 
and also be able to better a�ord an increased water tari� 
that more truly represents the value of water consumed.  

- Removal of tari�s on imported crops to promote 
transition to crops with higher economic returns per 

unit of water used. For instance, growing bananas is a 
commonly cited but not unique example of an 
egregious waste of water to produce a crop that can be 
imported signi�cantly cheaper than it can be produced 
in Jordan. Jordan can no longer a�ord such uneconomi-
cal use of scarce water supplies.

- Removal of municipal taxes and fees from produce not 
passing through wholesale markets, e.g., some export 
produce and produce sold directly to retailers. As water 
tari�s increase and quantitative restrictions and customs 
duties on imported vegetables and fruit are removed, 
farmers will have an incentive to switch to higher value, 
water e�cient crops. The Jordan Valley has a signi�cant 
comparative advantage by being able to harvest, and 
therefore export, fruit and vegetables at least two months 
before the growing season elsewhere in the Middle East 
and Europe. However, small farmers will need substantial 
training and support to make this transition.

- A law to permit the formation of groundwater basin 
water users associations. These associations could 
participate with the government in setting withdrawal 
limits, as well as allocating water rights among associa-
tion members. Practice has shown that local communi-
ties are in the best position to decide on the appropriate 
use of public goods, e.g., similar to traditional tribal 
control of water wells in the Hijaz. In the Jordan Valley, 
the JVA could deliver bulk surface water supply to 
associations who then allocate the water more 
e�ciently to their members.

- Unsustainable extraction of groundwater needs to stop 
in order to prevent permanent economic and 
environmental harm. Jordan’s groundwater by-law 85 
was created to protect and monitor the country’s 
precious groundwater resources. Under this by-law, the 
GOJ has certain responsibility to collect fees for legal 
wells. Yet fees from the majority of wells used for 
agriculture purposes are not collected. Without fees 
coming back into the sector from users, the GOJ will be 
subsidizing water in perpetuity. In addition, hundreds of 
illegal wells pump water daily in Jordan, which stresses 
the country’s aquifers. The by-law also requires the 
government to establish appropriate pumping 
reduction plans for aquifers under stress; currently 10 
out of Jordan’s 12 groundwater basins are showing a 
de�cit, the other two are close to their limit, and the 
situation will only get worse. Groundwater management 
plans need to be established and implemented in order 
to begin to slow this dramatic decline in groundwater.

- Revision of WAJ/JVA bulk tari� setting mechanism to 
re�ect the real value of water, based on the high cost of 
developing and providing water from new sources. Low 
tari�s encourage waste and low-value uses and provide 
no incentive for e�cient water distribution and use by 
water delivery authorities and customers, respectively.  
An e�cient mechanism to supply the basic water 
quality and quantity requirements of low-income 
families should accompany any adjustment in 
municipal water tari�s. As �scal constraints reduce the 
level of public funding available for subsidies, users will 
have to pay a larger share of the costs. By charging 
industry more than the full cost of delivery, to subsidize 
urban and agricultural water users, the GOJ is currently 
deterring investors from developing certain types of 
industry in Jordan; industries that can add more 
economic returns and employ more workers than 
agriculture.
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IMMEDIATE ACTIONS REQUIRED TO ADDRESS THE WATER CRISIS

Enforce Groundwater Control Bylaw (No. 85) 2002 – enforce ground-water basin extraction 
limits and close illegal wells.

Re-structure irrigation and pumping tari�s to re�ect, at a minimum, the full cost of 
delivery of government-supplied surface and ground waters. Eliminate free pumping 
from private agriculture wells.

Adopt and enforce water-e�cient building and plumbing codes.

Accelerate rehabilitation of municipal water delivery and management systems to 
reduce both physical and administrative losses.
 
Implement successful water harvesting practices outside of pilot project areas.

Implement a public awareness program showing depletion of groundwater and its 
potential consequences and inform farmers of the current problems with irrigation.

Implement the recommendations on reform of agricultural produce marketing.

Facilitate formation of water user associations and examine bene�ts of variable water 
right trading.

4. Commercial Practices

Organizations producing, distributing and treating water need to operate using 
best commercial practices within a regulated water market. More business-like approaches 
to water resources management will save water and reduce GOJ cost subsidies. Water utilities must run like 
businesses with a focus on customer service, providing a quality product that is properly valued and paid for by 
customers. The extremely high losses within Jordan’s water distribution systems (up to 50% in some areas) must be 
drastically reduced and quickly brought in line with international best practices.

The JVA and the WAJ need to transition from subsidized and ine�cient providers of a public service to commercial 
providers of a valuable commodity. Perhaps most importantly, all private and public operators need to be able to 
set tari�s for their customers, approved by a regulatory authority, while ensuring the poor receive water for basic 
needs.  Bene�ts from adoption of commercial practices include:

Providing operators producing, treating and/or distributing water the authority to operate as a commercial 
business will reap bene�ts. With the Kirbet As-Samra Wastewater Treatment Plant the GOJ has successfully 
introduced private sector participation into the bulk water treatment market. The Aqaba Water Company and 
Miyahuna are bringing commercial business practices to the retail distribution and collection of water and wastewa-
ter market segments, respectively. In Aqaba, service has improved, losses reduced, and the company is making a 
pro�t, which it is using to further improve service and infrastructure. Lessons learned need to be incorporated in an 
expansion in the use of commercial business practices in water resources management.  

Water pricing should be one of a suite of tools to guide water allocation and investment decisions by WAJ and JVA.  
With increased income both organizations can improve their organizational e�ciency, reduce debt, and implement 
improvements to reduce the volumes of unaccounted for water, whether due to administrative or physical causes.  
More e�cient management of the existing large-volume water supply distribution network will contribute substan-
tial water savings. Water tari�s should better re�ect not only the �nancial returns possible from alternative uses of 
water, but also environmental and intergenerational values (i.e., the value future generations will place on water 
availability compared to this generation).

Adjusting water tari�s need not have the same adverse e�ects on farmer income as the recent increase in fuel 
prices. There were no readily available short- or medium-term sources of energy; therefore, people bore the full 
e�ect of fuel price increases. However, consumers, including farmers are able to adjust their water-use behavior in 
the medium- to long-term. Studies show that simple changes in operation and maintenance of on-farm irrigation 
systems can reduce Jordan Valley irrigation water consumption. The NWMP accounted for likely irrigation method 
and application improvements in its projection of agricultural water demand. Improvements in overall e�ciency 
were forecast to be 12% in the Jordan Valley and 6.7% in the highlands between 1998 and 2020.xlvi Based on this 
forecast, further gains on the order of 10% in total irrigation e�ciency in the Jordan Valley are conceivable.

- Alternative water supplies, such as from brackish water 
desalination programs, and expanded use of treated 
wastewater reduce demand on scarce fresh-water 
sources.  Treated wastewater irrigation of fodder and 
tree crops in Wadi Mousa has signi�cantly increased 
economic returns from the land for local Bedouin 
farmers. Where economically practical, treated wastewa-
ter can be used to replenish the aquifers. 

- Large-scale watershed management programs include 
water harvesting (collection systems) in both rural and 

urban landscapes. USAID is supplying grants that provide 
seed capital to community organizations. This capital is 
then loaned to farm families, cooperatives, farmer groups, 
or individual households to conserve water or improve 
water e�ciency according to their needs. This small-scale, 
decentralized approach spreads technology bene�ts into 
some of the more isolated corners of Jordan.
 
- The use of information technology for improved data 
and information management systems increases 
e�ciency of employees and improves decision making.

- Reductions in man-power required per unit of water 
delivered to customers.
- Increases in revenue from outsourcing billing, 
collection and customer service to private companies.  
- Integration of technology into operations and 
management to substitute for labor, leading to 
increased e�ciencies in water deliveries, reductions in 
water losses and reduced costs.
- Introduction of innovative approaches to reducing 
water demand, thereby increasing water supply, e.g., 
rebate programs for retro�tting low water use �xtures.



Conclusion Current renewable supply only meets about half of total 
water consumption in the Kingdom. This is a crisis. More 
importantly, extrapolating current trends, demand is 
forecast to exceed planned renewable supply by almost 
1,000 MCM, or 250%, by 2020. For the present, the 
shortage of supply is met by unsustainable groundwa-
ter extraction. However, this approach cannot be 
long-maintained. Groundwater extraction at the safe 
yield level eventually leads to the reduction or cessation 
of natural groundwater out�ows, including springs and 
rivers, and hence can reduce surface water �ow, itself a 
major source of renewable water. Attendant with 
signi�cant reductions in aquifer water levels is risk of 
permanent damage to the aquifer.
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Both the public and private sectors need to better integrate the true value of water 
into their planning and investment decision-making process. The cost of water, like 
other natural resources, should re�ect its real value, which includes consideration 
of alternative uses. These include environmental uses, and should seek to balance 
the needs of future generations with the present.  

Like any scarce resource, as the price of water moves closer to its true economic value, consumption will move 
toward more productive economic use. Water use will shift from less e�cient farming techniques to high value 
crops irrigated with e�cient technology and industry. On average, industry derives JD 40 income from every cubic 
meter of water used – compared to JD 0.370 per cubic meter from agriculture. Arti�cially allocating water to agricul-
ture through subsidized low tari�s and restricting its availability through high tari�s to industry will deter 
investment and decrease the potential for employment opportunities.    

Based on demonstrated experiences in other countries it is reasonable to assume that an annual reduction in 
municipal water use each year over the next ten-year period is possible in Jordan. This reduction could potentially 
o�set new demands resulting from population growth and at a favorable cost when compared to developing new 
supplies. This is estimated to increase to approximately a 10% savings of annual demand after ten years which 
corresponds to approximately 45 MCM per year in 2018. The Zara-Ma’in project is designed to provide an average 
of 38 MCM/year at a construction cost of US$ 120 million in addition to the needed operational expenses.
  
Any new supply includes a delivery cost that is una�ordable by farmers using current cropping practices. Agricul-
ture in the highlands will eventually have to depend on rainfall and limited irrigation with treated wastewater. The 
Jordan Valley will use treated wastewater, surface water in excess of domestic and industrial demands, and 
desalinated brackish water to produce high-value, water-e�cient horticulture. 

Water is a driver of development a�ecting all aspects of life:  social, economic, and political. Increased shortages of 
water and decreasing water quality due to demand pressure on the system could result in poor health and social 
unrest. Budgetary outlays for water and health will increase. The overall health and productivity of the labor pool 
and of Jordan’s children will deteriorate. Costs of doing business will rise, a�ecting the competitiveness of Jordan’s 
economy. A failure to address equity issues in water may lead to political unrest. The poor and lower classes are the 
�rst to feel the impact of water shortages and of degraded water quality. These impacts are being felt today and in 
some locations they will worsen signi�cantly within �ve years.

Without action starting from the highest echelons of the GOJ, the consequences of “business as usual” in the water 
sector will become increasingly severe and will impact social and economic development in Jordan.  

Jordan and the U.S. have a strong history of collaboration in the water sector stretching back over 50 years. The U.S. 
will continue to partner with Jordan to improve management of water resources and will continue investing in 
Jordan’s water infrastructure. However, investments in infrastructure must be coupled with investments in water 
conservation, more rationale allocations for water use, and enforcement of sound water law and regulation.  
Without this, Jordan’s promising future growth and development will be signi�cantly constrained. 

The time for action is now.

TECHNICAL ANNEX AND ENDNOTES >
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TECHNICAL ANNEX AND ENDNOTES

xiv Industry comprises mining and large industrial or manufacturing plants, including industrial estates.  However, 
note that smaller scale manufacturing draws on municipal water supply.  Therefore the industry category of water 
use does not include all manufacturing. 

xv Department of Statistics 2004 Household Census reports employment as follows: Agriculture (45,844), Mining 
(10,026), Manufacturing (159,948), and Hotels (9,310).  Note that the National Agenda (2004) states that the 
agriculture sector employed 40,000 Jordanians and 43,000 Egyptians in 2003.  The 2004 Census may not have fully 
recorded all temporary Egyptian workers. Assume two indirect jobs are generated for each direct sectoral job.   
xvi European Training Foundation Report, Jordan, 2006 

xvii Water Resources in Jordan, NWMP series, June 2004, page 14. 

xviii Water Uses and Demands, NWMP series, June 2004, page 11. 
xix NWMP 2004, Volume 8, Executive Summary, page 2 

xx Dwindling Groundwater Resources PowerPoint Presentation, USAID-funded MWI Groundwater Project, 2007, slide 
1. 

xxi Dwindling Groundwater Resources ibid, comments to slide 1. 

xxii NWMP 2004, Volume 5, Chapter 3. 

xxiii Dwindling Groundwater Resources, ibid, slide 4. 

xxiv Dwindling Groundwater Resources, ibid, comments to slide 3. 

xxv Dwindling Groundwater Resources, ibid, slide 3. 

xxvi Information provided by staff of the USAID-funded Groundwater Project at MWI. 

xxvii NWMP 2004, Volume 5, Chapter 3, Figure 3.7 

xxviii Royal Society for the Conservation of Nature website: http://www.rscn.org.jo/ConservationAzraq.asp and Water 
and the Environment, NMWP Series, June 2004, page 17 

xxix A fossil water reservoir is not naturally recharged.  

xxx Water Resources in Jordan, NMWP Series, June 2004, page 22 

xxvii Jordan Times’ Editorial, The 60-40 Economy, Yusuf Mansur, 3 April 2007 

xxxii Dwindling Groundwater Resources, ibid, comments to slide 4. 

xxxiii A Water Resource Planning Model for Aqaba, Nathans Associations for USAID-funded AZEM Project, March 2007, 
Annex I, Water Demand Forecast for Aqaba, page 1 

xxxiv Jordan Times’ Editorial, The 60-40 Economy, Yusuf Mansur, 3 April 2007, ibid 

xxxv Pricing of Water and Wastewater Services for the Water Authority of Jordan – Cost Recovery Scenarios and Action 
Plan, November 2004, EcoConsult, page 2. 
xxxvi NWMP 2004, Volume 6, Table 2.8. 

xxxvii Environmental Management Systems/Pollution Prevention Success Stories, Reuse for Industry, Agriculture and 
Landscaping (RIAL) Project, CDM International for USAID, brochure, 2007. 

xxxviii Statement by RIAL staff at meeting with SABEQ on 12 April 2007. 

xxxix A Water Resource Planning Model for Aqaba, Nathans Associations for USAID-funded AZEM Project, March 2007, 
Annex III, Desalination Costs, Table 16, page 17. 

xl Assuming low cost desalination costs of approximately JD 0.400 per m3 from AZEM Annex III, ibid, and pumping 
costs of JD 0.300 per m3 [confirm pumping costs] 
xli Cost estimates for the Red-Dead canal range from $3 - $4 billion.  2005 Jordan GDP was $12,729 million. 

xlii Strategic Management of Jordan’s Water, Ross Hagan, Water Resources and Environment Office, USAID, 2006, page 
15 

xliii Calculated from statement “The analysis results indicated that the percentage of water saving “cubic meter per 
capita per year” was estimated at nearly 28.1% had the new code been enforced and adopted.” Final Report 2000-
2005, Water Efficiency and Public Information for Action (WEPIA) Program,  

xliv Monthly Statistical Bulletin, Central Bank of Jordan, Volume 43 No.2, Feb 2007, Table 58

i http://www.jordanembassyus.org/new/jib/factsheets/environment.shtml - April 2007 
ii Calculation involving consumption, supply, demand, and GDP are based on data provided in the tables in this 
Annex. 
 
iii Table 1.  Historic Water Consumption by Sector (MCM) 

 Municipal Industrial Agriculture Livestock Total 

1985 116 22 497 4 639 

1990 176 37 652 5 870 

1995 240 33 596 9 878 

2000 239 37 534 7 817 

2005 291 38 603 8 940 

Source: Volume 3, Chapter 1, Figure 4. for 1995 and 2000, Table 2 for tourism (1995=1996) 
WAJ Annual Report 2005, Table 6. 
 
Table 2.  Projected Gross Water Demand, including Physical Losses (2005-2020) National Master 
Water Plan, Scenario One (MCM) 

Demand Agriculture Municipal Industry Tourism TOTAL 

2010 1072 405 77 10 1564 

2015 1040 444 100 16 1600 

2020 983 493 120 20 1616 

Source: Volume 3, Summary, Tables 2, 4, 5 and 6 of the 2005-2020 National Master Water Plan 
 
Table 3. Actual and Projected Supply by Source (Allocation) MCM 

Surface
Water Peace 

Wehdah 
Dam 

Treated
WW  

Sea 
Desal 

Total 
Sustain 

Gnd 
water Disi 

Desal 
ndwt 

Not 
Sustain 

Total 
Supply 

2005  251 50 0 83 0 435 419 77 10 506 941 

2010 239 47 133 153 19 591 377 66 25 468 1059 

2015 232 56 116 181 22 607 344 66 45 454 1061 

2020 234 50 119 207 28 637 300 98 59 457 1094 

Source: 2005 figures from WAJ Annual Report 2005, Table 6; 2010-2020 figures from Water Information System at the 
Ministry of Water and Irrigation, calculated March 2007 
 
iv The United Nations High Commission for Refugees estimates the number of Iraqi refugees in Jordan to be 750,000 
by early 2007, http://news.bbc.co.uk/2/hi/middle_east/6562601.stm#map.  Assume consumption of 100 liters per 
day resulting in an additional municipal consumption of 27 MCM per annum.  Assume 2007 municipal 
consumption of 320 MCM.  Therefore, 27 MCM represents 8% of estimated municipal consumption in 2007. 

v Toward More Efficient Agriculture Marketing and Production in Jordan, DAI for USAID, May 2006, page 22 

vi NWMP 2004, Volume 3, Summary, page 27 

vii DAI (2006) ibid, Table 9, page 26 

viii Estimate of free water and example provided by the USAID-funded Groundwater Project at the MWI. 

ix Strategic Management of Jordan’s Water, Ross Hagan, Water Resources and Environment Office, USAID, 2006, Table 
2, page 10. 

x  Investment Development Theme – Agriculture, Jordan National Agenda, June 2004, slide 36 

xi Pricing of Water and Wastewater Services for the Water Authority of Jordan – Cost Recovery Scenarios and Action Plan, 
November 2004, EcoConsult, Table 33, page 54 

xii 2003 Employment figures provided in National Agenda, ibid, slide 20 

xiii According to the Foreign Investors Association and Jordan Garment And Textile Exporters (JGATE) association… 
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Table 4. GDP by Selected Sectors (million JD) 

 

GDP at 
constant 
market 
prices 

(1994=100) 

GDP at 
current 
market 
prices Manufacturing Mining Agriculture 

1985 3507 1971 189 66 97 

1986 3700 2241 274 68 114 

1987 3786 2287 293 73 135 

1988 3841 2350 260 83 138 

1989 3429 2425 261 155 133 

1990 3419 2761 353 149 190 

1991 3474 2958 347 125 214 

1992 3973 3611 445 131 247 

1993 4151 3884 443 107 199 

1994 4358 4358 586 103 193 

1995 4628 4715 607 157 174 

1996 4724 4912 570 154 159 

1997 4881 5138 622 170 148 

1998 5028 5610 742 170 145 

1999 5198 5778 761 164 116 

2000 5419 5999 807 172 121 

2001 5704 6364 861 176 124 

2002 6034 6794 988 189 149 

2003 6286 7229 1083 192 178 

2004 6816 8081 1314 230 202 

2005 7308 9012 1528 263 223 

Source:   Monthly Statistical Bulletin, Central Bank of Jordan,  Table 35, www.cbj.gov.jo  

 

xlv Both examples provided by Modern Farm staff to USAID-funded SABEQ staff at interviews in January 2007. 
xlvi NWMP 2004, Volume 3, Chapter 2, Tables 35 and 36. 




