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Abstract

Assessments and forecasts of water demand in Jordan show that demand
aready exceeds the capacity of available water resources. Therefore,
careful condderation and control of water demand is an important
component of integrated water resources management in the Kingdom.
Water demand management includes planning and controlling water uses
using socia, economic and technica measures in an attempt to reach
equilibrium between limited water resources and demand. In order to
facilitate water demand management activities at the national level a
Water Demand Management Unit (WDMU) has been established at the
Jordan’s Minigtry of Water and Irrigation. The current and future water
demand management activities in Jordan represent a serious attempt at
reducing the demand on fresh water resources to match it with the
avallable water before embarking on the development of additional
supplies. The Water Demand Management Policy described in this paper
addresses the need to bring greater efficiency to al sectors, including
municipal, tourism, industrial and agricultural users of water.

Keywords: Water demand management, national water policies, water conservation, policy
statements.



INTRODUCTION

Jordan is a semi aid country with very limited freshwater resources. The
availability of water is classfied very low on the Water Stress Index, which indicates
the degree of water shortage. Water Stress Index is the vaue of annua ranfal
divided by the totad population (m/capitalyear). Countries with less than 1,700
nicapitalyear are regarded as countries with “existing stress’, while countries with
less than 1,000 nt/capitalyear are regarded as having “scarcity” and countries with
less than 500 nv/capitalyear are regarded as having “absolute scarcity” according to
this index. With 167 nt/capitalyrear Jordan fals into the category of "absolute
scarcity.” In 2002 the totd use of water in Jordan was 809.8 million cubic meters
(MCM) or 159 ni/capitalyear at the tota 2002 population of 5.1 million people. This
usage included 888 MCM of nonrenewable groundwater (groundwater mining) and
72.4 MCM of treated wastewater. The total renewable freshwater resources in Jordan
are estimated at 850 MCM or 167 ni/capitalyear. Table 1 shows the most recent
datistica data on water usein Jordan.

Table 1. Sources of Sectoral Water Use in Jordan in 2002
(In Million Cubic Meters per Year, MCM/year)

Treated Total
Sector Surface Water ~ Groundwater Wastewater  Use
Municipa 50.540 198.685 0.000 249.225
Industrid 1.863 34.971 0.000 36.384
[rrigation 156.950 287.556 72.365 516.871
Livestock 6.000 0.835 0.000 6.835
Totd 215.353 522.047 72.365 809.765

The Kingdom of Jordan is facing an unremitting imbadance between the totd
sectoral water demands and the available supply of freshwater. By 2020, the totd
demand for water is expected to increase to 1,685 MCM because of the large
increases in population, improvements in living standards and growth in economic
activity. While the new sources of water supply are expected to increase the available
water from the current level of 850 MCM per year to 1,289 MCM per year by 2020, a
shortfal of 396 MCM representing 24 percent of totd demand will reman and will
have to be managed through appropriate demand-reduction programs.

Current gpproaches towards water resources management tend to be “supply
driven’; meaning that whenever there is a shortage, the solution usudly involves the
capitd investment in new water supply projects. A shift from the traditiond supply
orientated approach towards one of water conservation and demand management is
esentid for the sudtainability of water resources and the environment, as wdl as
economic efficiency and socid development. However, the move towards more
integrated demand and supply approach tekes a great dead of time, effort and



commitment and is currently backed by key players a many leves in the inditutiona
and palitical spectra (WMO/DIFD/UNISCO, 1999).

Demand management gpproach differs from supply-oriented approach by
placing more emphass on socid and economic uses of the water. When used with
current water supply management approaches, water demand management offers the
prospect of greatly improved water management in comparison to its present dtatus.
Water demand management policy for Jordan needs to be developed to provide a
framework for water demand management programs.

In order to address some of brdan’'s water problems, a National Water Strategy
was developed and approved in 1997. Water demand management is currently a part
of the Water Strategy for Jordan (Hashmite Kingdom of Jordan,1997), which states
that “resource management shdl continudly am a achieving the highet possble
efficiency in the conveyance, didribution, application and us?” of water resources.
Among the 47 recommendations contained in the Strategy were the following:

Priority of 100 liters per capita per day for basic human needs
Cregtion of anational water data bank

Full utilization of al wastewater for irrigation purposes

Full but sustainable development of aguifer resources
Adoption of afive-year resource development plan

In the demand management and conservation area, the Water Strategy cites the
following:

Achievement of the “highest possible efficiency” in water conveyance,
digribution and use

Adoption of measures to “maximize the net benefit from the use

of aunit flow of water.”

Definition and assgnment of rolesin water conservation to be played
by the different sectors of society.

Promotion of water saving systems and devices.

Although the Strategy does not identify any gpecific demand management
programs, it is clear tha the Minidry of Water and Irrigation supports the
implementation of demand management efforts as a necessary pat of the long-term
solution.

A Water Resources Management Plan has been developed for Jordan in 2001,
which examined conventiond and non-conventiond water resources and discussed
quantitative management and quditative management issues, as wdl as inditutiond
and regulatory issues. The plan concluded that the gap between demand and the
avalable wae supplies will continue to exis, even dfter implanting the plan for
enhancing and expanding supplies.

The urban water demand management policy includes, a program to promote a
recognized industry for water efficient products, setting nationd product standards
and information; modifying building codes to increase water use efficiency; a traning
program for managers and operators, a program for peak demand reduction; a nationa



program of audits for large consumers, an arid landscaping program; a program to
promote rainwater use, a gray water reuse program for areas with no sewerage, a
public awareness program to achieve long term awareness and change in attitudes of
water users,; [n addition, there are policies for reduction of unaccounted for water.

The indudrid water demand management policy includes the use of economic
ingruments for pollution control and technologicdl changess  The policy dso
recommends usng public education as a way to increase understanding about water
scarcity. Additionaly, comprehensive research activities and data collection programs
ae of criticd importance to support dl policies. Other programs include improving
equitability of accesses through a financial assstance program. Policies for irrigated
agriculture, which is the largest user of water in Jordan, are being formulated by the
Ministry of Agriculture and are not reviewed in this paper.

A PROPOSED WATER DEMAND MANAGEMENT POLICY FOR JORDAN

The Minigry of Water and lIrrigation developed a Water Strategy for Jordan and
severd specific palicies, which include:

- Water Utility Policy.

- Irrigation Water Policy

- Wagtewater Management Policy, and
- Groundwater Management Palicy,

The suggested Water Demand Management Policy is developed to supplement the
dready exiging policies. It format follows the format as the exising four policies
which are published on the website of the Ministry of Water and Irrigation.

Policy Statement

The long-term Nationd Water Demand Management Policy of Jordan is
amed a influencing and controlling water demand and water usage to achieve a
better utilization of the avalable water resources while medting the objectives of
socid and economic development of the country and creating postive environmenta
impacts. The Nationd WDM Policy is conagent with the Water Strategy of the
Kingdom and conforms to its long-term objectives. While the policy is naiond, it is
being implemented by Governmenta agencies with the primary responshbilities being
vested in the Minigtry of Water and Irrigation.

Specific Policy Consider ations

The Water Demand Management Policy of the Hashemite Kingdom of Jordan
addresses the management of water demands in al sectors of the Jordan’s economy
induding municipdities, indudry, touriam, agriculture and other activities of nationd
importance.  Many provisons of this policy are dready in practice.  Specific policy
statements address the following ten specific consderations:



. Universal Water Metering and Loss Control (involving tracking of water
flows throughout water tranamisson, treatment and distribution systems with a
god to identify and repair water leaks and increase the proportion of water that
is metered and billed to resdential, commercia, indusrid and public sector
users of water).

. Fulfilling “Unserved” Water Demands (eg., with a near-term goa to sidfy
the presently unmet demands in municipd and indudtrid uses incduding the
additional water needs of educationd indtitutions and water that is required to
support tourism.  This god will be accomplished not only by usng the new
sources of water, but aso by usng water savings that are achieved through the
ongoing water demand management and water conservation and loss reduction
programs, in addition to water recycling).

. National Plumbing Standards and Water Conservation Codes (primarily
the devdopment of a Nationd Plumbing Code including the implementation
of Natond Pumbing Sandards with accepteble safety and qudity
requirements to ensure that al plumbing products are certified thus preventing
the inferior products that quickly deteriorate and cause leaks, or products that
ae made of inferior materids but are sold as high grade from entering the
market in Jordan).

. Water Pricing and Cost Recovery (eg., structuring the municipd water and
wadewater tariffs to include price incentives for water conservation and
seting the price levels to recover the cost of operation and maintenance and
the codts of the ongoing necessary capitd improvements in water supply
sysems).

. Comprehensive Water-Use Information Program (eg., development and
maintenance of a comprehensve nationd inventory of dl waer withdrawas
and uses, which is essentid for undergtanding the effects of spaid and
tempora patterns of water use on the quality, availability and sustaindble use
of exigting water resources).

. Public Awareness and Education (that is consstent with the Water Strategy
for Jordan; an ongoing public information and education program is needed to
increase and mantan high leveds of public avareness of the importance of
water for the wdl-being of the country and its future economic and socid
development).

. Best Management Conservation Practices (eg., edablish a list of water
demand best management practicess, or BMPs, to be coordinated and
implemented by the WDMU at the Ministry of Water and Irrigetion).

. Public Buildings Efficiency Improvement Program (eg., retrofit of non
consarving plumbing fixtures in dl the military, the civil defense intdligence
sarvices, military hospitals, roya pdaces and other governmental and public
buildings).

. Water Demand Management Research and Development (eg., specid
dudies on water use in the municipd, indudtria, agriculturd and other sectors



to support and guide the ongoing water demand management policies and
programs).

10. Recognition of Individuals, Ingtitutions and Industry for Advancement in
Water Efficiency (with an am to establish an Annua Water Drop Award to
recognize individuas, inditutions and other entities for their contribution to
the improvements in water- use efficiency in Jordan).

Other aspects of WDM policy will need to address a number of legidative
initigtives and inditutiond arangements for the deveopment and implementation of
water demand management policies and programs. The proposed WDM Policy for
Jordan will be disseminated among the waer management organizationa and the
generd population of the Kingdom by deveoping a number of gpecific Policy
Staements. The following section defines some of the statements on specific issues
in water demand management.

POLICY STATEMENTS

In terms of its man objective, the Naiond Water Demand Management
Policy ams a a maximum utilization of wae and diminishing water wase and
promoting water use efficiency and water conservation, while maintaining the socid
and economic benefits of water use, and creating positive environmenta impacts.

The Nationd WDM Policy includes the following satements, which provide
guidance for the development and implementation of demand management measures
and programsin al sectors and regions of the country.

On the Role of Water Demand M anagement

1. The idea of water conservation is not new to Jordan because in this region of low
ranfal the people had to survive by havesing ranwater and minimizing their water
usage. This behavior has cortinued untii modern times as the recent survey data
indicate that nearly two thirds of the households in Amman and one third in rurd
aress of Jordan reuse water within the household (IDRC study).

2. Given the genera scarcity of freshwater in the region, water demand management
and water consarvation will continue to play an important role in achieving
sugtainable use of freshwater resources in Jordan.

On the Unserved Water Demand

3. Because of the chronic shortages of water and the low efficiency of water supply
and digribution systems, the actua use of water by many users in the urban and rurd
aress of the country is below the internationaly established targets of daily per capita
usage. On average, the resdentid water demand may be 30 to 50 percent below the
totd demand, which includes the actud use and the “unserved” demand. Water
savings that will be achieved through the implementation of water consarvation
programs will be an important source of additiond water to meet the unserved
demands.



On Codes and Standards.

4. The new Codes for buildings in Jordan include standards for showerheads, faucets,
and water closets. These dandards specify the maximum water use in liters per
minute or liters per flush for dl plumbing fixtures that ae inddled in newly
congructed buildings. The water-efficent plumbing fixtures mandated by the
Jordan's Plumbing Code will reduce nationd water demand and wastewater flows
over time due to the inddlation of these fixtures in new condruction and adso a
gradud voluntary replacement of the older less efficdent fixtures with the Plumbing
Code-compliant models.

5. Updaing and adjusting current building codes to increase water use efficiency is
an important activity of the National water demand management program.

6. The avalability and consumer adoption of water efficient fixtures and water-
efficdent gppliances such as dishwashers and washing machines will dso have a
gonificant impact on future waer use without requiring any dSgnificant changes in
water-usng behavior or diminishing the basc functions of this equipment. The
resultant water savings will provide monetary savings in the necessxy investments on
water supply and wastewater disposad. The adoption of water-efficient gppliances
will dso achieve savingsin energy use.

7. At present, plumbing products sold and used in Jordan (such as pipes, vaves,
tools, and other materials) do not have to go through a certification for product qudity
gandards. In some cases, inferior products that quickly deteriorate and cause leaks, or
products that are made of inferior materids and sold as high grade. A Plumbing
Product Certification Program through Daman a the Jordan Inditute for Standards
and Measures (JSM) could potentiadly save large quantities of waer by diminaing
water leskage in households if the qudity of plumbing and plumbing products was
improved. Once the cetification program is approved then there will be need to
remove noncompliant sanitary ware from the market possbly after a one-year grace

period.

8. An important activity of water demand management is to promote recognized
industry for water efficient products and weater saving devices.

On Universal Water Metering and L oss Control

9. Given the water dtudion in the Kingdom, it is important to increase the proportion
of municipa weater that is metered and billed to resdentia, commercid, indudrid,
and public sector users.  Universd metering of water use is part of the Nationd Water
Strategy. It is dso important to identify and repair dl water lesks in the digtribution
sysem.

10. Reduction of nonrevenue water and water loss is of critical importance.  This can
be achieved through investment in lesk detection and repar programs and
replacement of old transmission and distribution pipelines.

On Peak Demand Reduction



11. Previous experiences in other countries showed that demand reduction programs
could reduce peak day demand by 20 percent. The reduction o0f peak demands will
become more important as more urban areas in Jordan receive continuous supply of
water.

On Water Pricing and Cost Recovery

12. The municipd water and wastewater tariffs in Jordan provide important economic
incentives for water conservation. The tariffs are structured to discourage high water
use by charging higher prices a higher quantities of water use. Also by setting the
price levels to recover the cost of operation and maintenance and aso the codis of the
ongoing cagpitd improvements in water supply systems provides an additiona
incentive for efficient use of waer.  Further devdopment and evaduation of
conservation-oriented water tariffs for both municipad and agricultural uses of water is
being undertaken by the MWI

On Water Supply Augmentation usng Rainwater Harvesting and/or Grey
Water or Other Recycled Water

13. Rainwater harvesting for domestic purposes in urban and rura areas can provide a
non-potable water source than can augment the existing water supplies.

14. Certain potable water may be replaced with recycled water. Home gardens in
rural aress with no sewerage sysems can be irrigated with gray water, which is
collected from water used in snks, showers, bathtubs, floor drains, washing machine,
and dish washing mechines. Although lower in qudity the gray water is less
contaminated than toilet water. It can be easly treated on dte and reused for nont
potable uses such as garden irrigation. This will help reduce house demand on fresh
water. Regulations need to be developed in this regard to examine any hedth hazards
that can be associate it with gray water reuse.

On Comprehensive Water-Use Information Program

15. The WDMU a the MWI has begun the devdopment and maintenance of a
comprehensive nationa inventory of water withdrawas and uses. The Nationd data
on water use are needed for the protection and monitoring of freshwater resources of
the Kingdom (especidly to assess dress on rivers and aguifers) and to assess the
availability of water resources to support the population and economic growth of the
country. Rdiable estimates of water use are essentid for understanding the effects of
goatid and tempord patterns of water use on the qudity, avalability and sustainable
use of existing water resources.

On Public Awareness and Education

16. Conggent with the Water Strategy for Jordan, an ongoing public information and
school education program is needed to increase and maintain high levels of public
awaeness of the importance of water for the well-being of the country and its
economic and socid devdopment. The WDM Policy ensures that public education
continues through a fixed program that uses a variety of messures including the
relevant messages and media  Periodic survey of public opinion on adoption of water



consarvation measures will be conducted to assess and enhance the educationd
program.

On Implementation of Water Demand M anagement Programs

17. The Minigry of Water and Irrigation will continue to play a leading role in the
development and implementation of WDM programs and agppropriate water efficiency
measures. The WDM Unit a the Minislry is undertaking some nationwide demand-
reduction programs. These include audits of large water consumers and the Public
Buildings Efficency Improvement Program (i.e, retrofit of nornrconserving plumbing
fixtures in buildings), in addition to an aid landscaping program and the Best
Management Conservation Practices Program, which edablishes a li of water
demand management practices BMPs to be coordinated by the WDMU

On Industrial Water Demands

18. The indusdtrid sector is ganing more importance in Jordan with the Government
working on crating an invesment environment favorable to increase the contribution
of this sector to nationd economy. To meet the growing industrid water demands,
indudtries are encouraged to recycle water within the indudrid facility, use of lower
qudity water wherever possible, reuse of trested wastewater in the industria process
wherever possible and adopt technology that uses less quantities of water for the same
indudtrid product. Economic ingruments for pollution control are important in this
regard.

On Tourigic Water Demands

19. Tourism is dso gaining importance in Jordan and contributing sgnificantly to the
national economy. Programs for the Hote Industry about water scarcity are important;
padld with water audits ae retrofits of hotd buildings with water saving
technologies. Awareness programs that target tourists should aso be considered.

On Improving Equitability of Accessthough Financial Assistance

20. To promote and affect a trangtion towards water demand management, financia
assigance program shdl be continued to less privileged communities.  This is
important because this trandgtion will have some cost on water users that might be
prohibitive.

On Training and Capacity Building

21. A water demand management-training program for al stakeholders at the water
sector forms an integral part for awater demand management strategy.

On Water Demand M anagement Resear ch and Development

22. The WDM Unit and the MWI is undertaking specia studies of water use in the
municipa, industria, agricultura and other sectors.  The purpose of these studies is to
support and guide the ongoing water demand management policies and programs in
the country.



23. A compditive long-term research program on water demand management needs
to be undertaken by the Minigry in collaboration with the mgor universties and
research inditutes in Jordan.

On National Recognition of WDM Accomplishments

24. The importance of WDM in Jordan judtifies the establishment of annud awards to
indudrid firms, inditutions and individuads for their accomplishments in achieving
greater efficiency of water use or making notable contributions to the scientific
underpinnings and practical implementation of water demand managemen.

CONCLUSIONS

This preiminary policy presented here will need to be reviewed by a higher
committee at the Ministry of Water and Irrigation. If approved, it will be forwarded to
the Council of Ministers to be debated and gpproved as part of the nationd water
policies. However, in Jordan, there is no dternative to demand management and
conditions will dictate what water demand management programs will be needed until
added supplies, can be identified and used.

This proposed demand management measures will focus on  water
conservation practices to make better use of limited supplies, but do not mean a
decline in qudity of service provided but rather on a more efficient gpproach to
satisfying water demands. However, to be accepted easly by the public, water
demand management measures should aise from good planning rather than water
shortage cris's management Stuation.
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