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EXECUTIVE SUMMARY 

This paper discusses the role of water supply and 
sanitation in economic development, health, and quality of life 
in rural areas of Asia and the Near East (ANE). In addition, it e. recommends strategies for the further development of the region 
in the 1990s. 

There are more than 1.5 billion people in the ANE region, 
and this population is growing rapidly. The population is 
largely rural, and the labor force in agriculture generally * exceeds 50 percent of the total and can reach 75 percent. Even 
though the rural population is decreasing as a percentage of 
total population in most ANE countries, it is still growing 
rapidly (see Appendix E). It is a population that is 
predominantly poor. 

* Considerable effort has been made to provide water supply 
and sanitation to the rural population in the ANE countries 
during the International Drinking Water Supply and Sanitation 
Decade (IDWSSD) (1981-1990). Yet more than half of this 
population lacks access to a supply of good quality water, and 

@ 
more than two-thirds does not have proper sanitation. 

The benefits of improved water supply and sanitation are 
dependent upon a well-planned program of community participation 
and hygiene education. To be effective, a program should have 
the participation of the community in its planning, construction, 

a operation, maintenance, and financing. It should also make 
community management of the project a goal. 

Among the primary benefits of improving the water supply and 
sanitation conditions in a community are: 

I Reduced incidence of infectious diseases caused by 
bacteria, protozoa, viruses, and worms 

H Convenient access to water and sanitation facilities 

I Reduced medical expenses and increased time available 
for productive activity 

8 Improved nutritional status 

I Services to health care centers, clinics, and schools 

8 Household irrigation and animal watering 

8 Promotion of commercial activities 
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rn Strengthened community organization 

o Support for other development sectors 

Among the major constraints to sector development are: 

8 Absence of government commitment to rural development 
and to the required financial and human resource 
investments 

• Institutional weaknesses and shortages of qualified 
personnel 

8 Absence of government policies conducive to ruyal 
development 

I Inadequate funding and personnel for operation and 
maintenance 

8 Inadequate public participation in rural development 
projects 

rn Ignoring the role of women in sector development 

8 Use of inappropriate technology 

I Insufficient coordination between the various elements 
of rural development including water supply, 
sanitation, health, hygiene education, and shelter 

Pecommendations for Future A.I.D. Activity in the Sector 

The following are general recommendations for A.I.D. 
assistance to the ANE countries in the sector: 

A.I.D. should continue its assistance to the rural 
water supply and sanitation sector. 

rn Prior to the implementation of a project, a study by a 
multidisciplinary team should evaluate its feasibility. 
The study should include the points below. 

- The degree to which the community (not just the 
leaders) perceives a problem with the existing 
water supply and sanitation facilities should be a 
consideration in.ranking and selecting projects. - The solution (i.e., water supply or sanitation 
development project) should be in line with the 
desires as well as the needs of the community. 



- The community should be willing to meet all or a 
portion of the cost, depending on its ability to 

- Pay 
The technical, social, and institutional elements 
of the project should be evaluated to ensure that 
it can realistically be carried out and that it 
will yield the intended benefits. 

- Tho, long-term sustainability of the project should 
be considered. A project is sustainable when the 
community perceives it as a benefit, uses it, and 
makes the effort to keep it operational. 

8 The main emphasis of A.I.D. assistance to the water 
supply and sanitation sector is ffsoftwaregl such as 
technical assistance, training, and institutional 
strengthening. The benefits of these forms of 
assistance can be increased by combining them with 
!'hardwaren type programs such as construction of water 
supply and sanitation facilities. 

• When planning water supply projects, consideration 
should be given to the protection of the water source 
from upstream agricultural, municipal, and industrial 
activities that may result in degradation of water 
quality. A water quality protection plan should be 
prepared and implemented to prevent water source 
contamination from both on-site and off-site 
activities. 

A.I,D.'s limited funding makes it more effective to 
concentrate development efforts on a few selected 
communities than to spread these efforts over a large 
number of areas without a focus on long-term 
commitment. 

8 An i~tegrated approach should be taken to rural 
development that will include health improvements, 
hygiene education, economic development, literacy 
campaigns, and food production. 

• National, regional, and local institutions should be 
strengthened through personnel training, human 
resources development, organizational changes, and 
management training. 

8 The beneficiaries of development projects should 
participate in project planning, construction, 
operation, maintenance, and financing. 

8 Cooperation with other donors involved in the sector 
development will provide opportunities for information 



exchange, coordinated activities, and learning 
experiences. 

8 The capabilities of NGOs and PVOs should be used in the 
implementation of small-scale, self-help projects, and 
their expertise and knowledge of community 
participation exploited in larger projects. 

The long-term impact of development projects on the 
environment should be considered. 

Governments should be encouraged and guided to enact 
laws and frame policies conducive to rural development 
and environmental protection. 

The momentum of the IDWSSD must be continued and 
increased if the goal of full coverage is to be 
achieved in many countries of the ANE region. 

Projects should be evaluated periodically to identify 
their strengths and weaknesses and to improve their 
effectiveness. Completed projects should be evaluated 
to assess their accomplishments and the lessons they 
offer for future projects. 

Important Considerations in Future Sector Develo~ment 

There are several important considerations that should 
feature in future development projects, if the benefits of A.I.D. 
assistance to the ANE region are to be maximized: 

Rural water supply and sanitation should be integrated 
and coordinated with other sectors such as health 
education. 

m Institutional development at all levels is required for 
the success of any project; 

Training of personnel should be viewed as a long-term 
effort requiring institutional and financial 
commitments. 

Active community participation should be an integral 
part of every phase of a project. 

Cultural, religious, and traditional characteristics of 
a rural community should be taken into account in the 
planning and implementation phases. 



Institutional arrangements for adequate operation and 
maintenance need to be carefully developed and should 
be considered in selecting technologies. 

Selected development projects and technologies should 
be appropriate and relevant to local conditions. 

Women should be involved in all aspects of any project, 
including operation and maintenance. 

An adequate supply of water is important even if the 
quality is not up to international standards. 

If the safe water supply is inadequate or irregular, 
people will not use it and will continue to rely on 
traditional sources. 

Groundwater resources development should be given 
priority in most rural water supply projects because 
these resources are less costly to develop and are 
often cleaner than surface water supplies. 

Convenient access to water supply and sanitation 
facilities is an important factor in the success of a 
project. 

Rural water supply sources, both surface water and 
groundwater, are vulnerable to the threat of 
contamination by human activities. Common causes of 
water source contamination in rural areas are excessive 
or improper application of agricultural chemicals 
(e.g., fertilizers, pesticides, herbicides, etc.), 
industrial and municipal wastewater discharge into 
streams and lakes, overgrazing and deforestation of 
upland watersheds, salt water intrusion in aquifers 
caused by over pumping, and improper operation of 
sanitation facilities in rural areas. 



I. INTRODUCTION AND BACKGROUND 

The purpose of this paper is to present an overview of water 
supply, sanitation, and environmental conditions in the rural 
areas of Asia and the Near East (ANE). It also discusses the 
role of water supply and sanitation in economic development, 
health, and quality of life in rural areas of the ANE region. In 
addition, it recommends strategies for the further development of 
the region in the 1990s. 

a This paper is part of a larger effort by the ANE Bureau of 
the United States Agency for International Development (A.I.D.), 
.which is formulating a strategy to underline the significance of 
natural resources management and environmental protection for 
sustainable development in the region. Sixteen papers are being 
prepared to address the various aspects of natural resources 
management, and to identify programming priorities for A.I.D. 
through the 1990s. The specific goal of this program is to 
prepare a comprehensive report that will analyze the major 
natural resources and environmental problems in the ANE region, 
assess how ANE governments have responded to these problems, 
review A.I.D. and other donor strategies and programs, and 
recommend to A.I.D. appropriate priorities for ANE environmental 
and natural resources programming. A preliminary list of the 
titles of the resource issue papers appears in Appendix A. 

Description of the ANE Resion 

The ANE region is vast and diverse. It spans more than 60 
degrees of latitude and extends over half the globe, from Morocco 
in the west to Indonesia in the east. Thirty-one of the 
countries in this region (see Table 1) currently receive 
development assistance from A.I.D. Hereafter, the term "ANE 
regionuu refers to these countries. 

Approximately half of the ANE countries are located in the 
tropics. Thirteen are islanfi nations with dominion over more 
than 20,000 islands. Sever21 are situated in the mountain ranges 
of the Hindu Kush and Himalayas. Two rise no more than 20 feet 
above .sea level. Ten have large areas of arid and semi-arid 
land. One has the most extensive remaining tropical forests in 
the world. ANE countries have more than 82,000 miles of 
coastline. They contain most of the world's major ecosystems, 
which typically extend across national borders and create a 
community of interest in the midst of diversity. 

0 
The ANE region is economically diverse. The per capita GNP 

ranges from $140 for Bangladesh to $7,800 for Oman. For many 
countries the long-term rate of increase in GNP is slowing. In 
some cases, economic growth appears to be peaking. Because of 
population growth, GNP per capita is declining in some cases. 



TABLE 1 - SELECTED STATISTICS FOR COUNTRIES IN THE ANE REGION 
(Source : ~rmstrong') 

Country Land Coast Popula- Population Pop. Per GDP $/Per 
Area (KM) t ion Growth Rate (KM2) Capita 

( KM2) (000 Per Ann (2 )  (1985) 

Afghanistan 647,500 0 
Bangladesh 144,000 580 
Burma 676,550 3,060 
Indonesia 1,904,570 54,716 
India 3,287,590 7,000 
Kepal 140,800 0 
Pakistan 803,940 1,046 

Philippines 300,000 36,289 
Sri Lanka 65,610 1,340 
Thailand 514,000 3,219 

E&Y p t  1,001,450 2,450 51,930 2.74 52 430 
Jordan 97,740 2 6 2,762 3.65 2 8 1,900 
Morocco 446,550 1,835 23,361 2.49 52 510 
Oman 212,460 2,092 1,227 3.10 6 7,800 
Tunisia 163,610 1,148 . 7,562 2.33 46 1,250 
Yemen Arab 195,000 523 6,533 2.93 34 520 

Republic 

South Pacific 
mL 

Cook Islands 
Fiji . 
Kiribati 

(Gilberts) 
Niua 
Papua New 

Guinea 
. Solomons 

Tonga 

Tuvalu 
Vanuatu 

W. Samoa 

Note: In addition to there 26 countries, five others receive some lonn or askstance through A.I.D./ASE Bureau programs: C a n ~ b d ~ ; ~ .  
Cyprus, Israel, Lebanon, and Turkey. Poland and Portugal, although no1 geographically pan of  the region, rlro receive sonic 

,assistance through these programs. 



L a m e  and Growina Po~ulation 

More than 1.5 billion people live in the ANE region, and 
this population is growing rapidly. India alone has more people 
than the whole of Africa, the Middle East, or Latin America. The 
annual population growth rate in 20 of the 31 countries'is more 
than 2 percent,. and in four of them it exceeds 3 percent. At 
these growth rates, the population of the ANE region will double 
in 25 years. 

The population is largely rural, and the labor force in 
agriculture generally exceeds 50 percent of the total and can 
reach 75 percent. Even though rural population is decreasing as 
a percentage of total population in much of the region, it is 
still growing rapidly (see table in Appendix E). Furthermore, 
the population is predominantly poor (see table in Appendix D). 
Landlessness often accompanies poverty as,,for example, in 
Bangladesh, where more than 50 percent of rural households are 
landless. About 40 percent of the population in many of the ANE 
countries is under 15 years old.' 

Grou~inq Based on Economic Conditions 

Because of their great physical and cultural diversity, it 
is more practical to group the countries of the ANE region by 
economic condition. 

This method, used by the Asian Development ~ank', classifies 
countries into three groups based on per capita GNP and type of 
economy (Table 2). Group A contains the low-income countries 
(per capita GNP below $300); group B includes the middle-income 
countries (per capita GNP between $300 and $1,000); and group C 
contains the high-income countries (per capita GNP more than 
$1,000). The terms low-, middle-, and high-income are used in rn 

the context of the ANE region's economic conditions. Group A 
countries are essentially agriculture-based economies, with low 
productivity and high population pressure on land. Group B 
countries are primarily commodity-producing countries highly 
vulnerable to world demand and the prices of commodities, as well 
as to the fluctuations of the economies of industrialized 



TABLE 2 - GROUPING OF COUNTRIES BY TIIPE OF ECONOMY 
(Source : ADB') 

A. Low-income Agricultural Economies 
Bangladesh 

Burma 
Nepal 

B. Middle-income Transitional Ecor~omies 

Egypt Pakistan 
India Philippines 
Indonesia Sri Lanka 
Morocco Yemen 

C. High-income Industrializing Ec:onomies 

Jordan 
Oman' 
Thailand 
Tunisia 

countries. Group C countries are characterized by rapid 
industrialization, low population growth, availability of natural 
resources, or healthy tourism. A modification of this grouping 
method has also been used by A . I . D . '  

Current Status of Rural Water Sumlv and Sanitation 

A great deal of effort has been made to provide water supply 
and sanitation to the rural population in the ANE countries 
during the International Drinking Water Supply and Sanitation 
Decade ( IDWSSD)  (1981-1990). Even though the ambitious goals of 
the IDWSSD have not yet been met, the program has been successful 
in increasing rural water supply and sanitation coverage, 
strengthening institutional capabilities, and improving the 
health of the rural population. Despite all these activities and 
accomplishments, more than half of the rural population in the. 
ANE region lacks access to a good quality water supply, and more 
than two-thirds of the population does not have proper 



sanitation. Table 3 shows the extent of water supply and 
sanitation coverage in Southeast Asia, the Eastern Mediterranean, 
and the Western Pacific, which include the countries of the ANE 
region.. 

TABLE 3 - RURAL WATER SUPPLY AND SANITATION COVERAGE 
IN SOUTHEAST ASIA, EASTERN MEDITERRANEAN, AND WESTERN PACIFIC 

(Source : WHO") 

1075 1980 1983 1985 Yo. of c a n t r ~ c s  

Rural pop. Rural evrq. Rural p ~ p .  Rural evrg. Rural mp. Rural cvrg. Rural DOD. Rural cvrg. reporting 
(mi l )  (mrl) X (mi l )  (mi l )  X (mil )  (mi l )  X (mi l )  (mil) X l9TS 1980 1985 

UAlER SUPPLY 

Many of the ANE countries have concentrated their efforts on 
xural water supply and sanitation during the IDWSSD-a shift in 
focus necessary if it is to have the maximum impact on the 
largest number of people. Great improvements were made in the 
sector during the 1970s. For instance, in Indonesia, only 
1 percent of the rural population had access to a clean and 
adequate water supply in 1970. This coverage had increased to 
4 percent by 1975, and 19 percent by 1980. Indonesia's goal is 
to provide supplies for another 50 million rural people by 1990, 
representing a coverage of 60 percent. 

Water Shortaae in Liaht of Risina Demanq 

The arid countries of the Near East have for a long time 
concentrated their efforts on water resources as the central 
development issue. Urban supply and irrigation have received 
high priorities in these countries. With growing populations, 
many ANE countries are experiencing difficulties in meeting the 



ever-increasing demand for water. This is not only true in the 
arid and semi-arid countries, but also in India, Bangladesh, and 
the humid countries of Asia. For example, the 1987 National 
Resources Profile of Thailand indicates that challenges lie ahead 
in meeting the demand for water in that country. The island 
countries of the Pacific are also faced with a growing demand for 
fresh water. Falling water tables in aquifers will eventually 
result in seawater intrusion and groundwater contamination. 

Water Vendins in Rural Communities 

a Water supply projects in developing countries are 
traditionally based on either (a) piped systems with public taps 
or private household connections or both, or (b) wells with 
handpumps. Both of these approaches to improving water supplies 
have been extensively studied; planning and design manuals for 
such systems abound. There is, however, a third approach to 
service delivery which is seldom explicitly recognized or 
incorporated in design or investment decisions: water vending. 
Millions of people in villages and cities throughout the 
developing world are, in fact, already being served by vendors 
who take water from an available source and then deliver it to 
households in containers or fill household containers from tanks 
on their vehicles. 

Case Study - Water Vendina in Surabava. fndonesia' 
A case study in Surabaya, Indonesia, proves instructive. 

Some 55 percent of the population in the study obtained their 
water from poor-quality shallow wells. The remaining 45 percent 
received water directly or indirectly from the piped distribution 
system: about 18 percent had private connections; about 20 
percent purchased water from direct vendors; and about 7 percent 
purchased water from distributing vendors. 

The direct vendors sold to both individuals and distributing 
vendors at the same price: about USSO.01 per 20-liter container 
(USS0.53 per ma). The distributing vendors usually operated in 
teams of two. One pushed a cart with a 220-liter drum, and the 
other used a yoke with pails to carry water from the cart to the 
individual households. The distributing vendors charged from 
USS1.30 to 2.60 per m', depending on the distance the water had 
to be carried. . 

I= 

People purchased vended water because it was of better . 
quality than that available from many wells. 



pesional Environmental Conditions and Need for conservation 

One of the challenges facing ANE countries is how to meet 
basic human needs while sustaining the resources upon which these 
needs depend. Appendix F discusses natural resources management 
in the ANE region. 



1 1  IMPACT OF WATER SUPPLY AND SANITATION ON HEALTH AND ECONOMIC 
GROWTH 

Benefits of Water Sumlv and Sanitation 

The benefits of improved water supply and sanitation are 
dependent upon a well-planned program of community participation 
and hygiene education. Installation of pipes, pumps, and 
sanitation facilities alone does not guarantee long-lasting 
improvement in the health of a rural community. To be effective, 
a water supply and sanitation program should have the community 
participate in its planning, construction, operation, 
maintenance, and financing. 

Prevention of Disease 

Most of the diseases which prevail in developing countries 
when water supply and sanitation are deficient are infectious 
diseases caused by bacteria, protozoa, viruses, or worms. 
Disease caused by chemical contamination of water is less common 
and often of local or regional significance. Two chemical 
elements, fluorides (naturally occurring) and nitrates, are 
sufficiently frequent in occurrence to warrant particular 
attention. 

Bacterial diarrhea, cholera, and typhoid, for example, are 
transmitted partly by drinking water; consequently, the quality 
of drinking water is of great importance. Water quality is 
thought to be of lesser importance for other diarrheas, and the 
most important intervention is an improvement'in personal and 
domestic hygiene (including sanitary handling of food), which can 
be encouraged by convenient access to adequate quantities of 
water.u Providing clean water alone is not sufficient for 
preventing diseases. Personal hygiene, proper food handling, 
washing of clothes and dishes, and bathing are also important in 
controlling infectious diseases and worms. 

The importance of various disease control interventions with 
respect to some major water and sanitation diseases is shown in 
Table 4. This matrix further shows the importance of multiple 
interventions for control of some diseases. Tables 5 and 6 show 
some quantitative results of the effects of water supply 
improvements on health. 



Diseases 

TABLE 4 - INTERVFNTIONS FOR INFECTIOUS DISEASE CONTROL 
(Source: UNICEF") 

Degree of  Importance o f  Intervent ion: h igh mediun . low - n e g l i g i b l e  

Water Water Personal 6 Wastewater Excreta Food 
Oua l i t y  Qual i ty /  Domestic Disposal/ Disposal Sani ta t ion 

Convenience Hygiene Drainage 

Diarrheas 

(a) V i r a l  Diarrhea 
(b) Bac te r ia l  
(c) Protozoal 

... Pol iomye l i t i s  6 Hepa t i t i s  A . e.. a* .* 

worm 1 n f  ec t i ons 

(a) Ascaris, T r i chur i s  . . 
(b) Wookworm • 
( c )  Pinworm, Dwarf Tapeworm - .a* 

(d)  Other Tapeworms 
(e) Schistosomiasis . . 
(1) Guinea Uorm *.* 
(9) Other worms w i th  

aquat ic hosts 

Sk in  In fec t ions  
Eye In fec t ions  



TABLE 5 - IMPACT OF WATER SUPPLY AND SANlTATlOt; ON 
DIARRHEA MORBIDITY IN CHILDREN 
(Source : Okunu) 

N-mber Median of 
Improvement of Studies Percent Reduction 

Water Quality 
Water Quantity 
Quality and Quantity 
Excreta Disposal 

TABLE 6 - DIARRHEA AND LEVELS OF WATER SUPPLY IN INDIA (1983) 
(Source : WASH") 

Source 

Open Well 
S tandpos t 
House Tap 

Diarrheal 
Incidence 
(percent 1 

Reduction 
from Open Well 

(percent 

Convenience Benefits 

In general, new water supplies are designed to give users 
more convenient access than they had when dependent on 
traditional sources. Convenient access reduces the effort and 
energy expended in bringing home the daily water needs of the 
household - a task that often falls on women. Thus, women will 
have more time for other domestic tasks, for tending to the needs 
of their children, and for other possible activities of a 
developmental or economic nature. Convenience benefits should 
also result from sanitation programs but these may be tempered by 
cultural and/or social considerations.'' 

Economic Benefits 

Water supply and sanitation usually yield economic benefits, 
but in the absence of records and precise measurements these 
benefits will rarely be clearly identifiable. Economic benefits 
will be in three general areas - savings in the cost of medical 



treatment, increased time for productive activities, and 
opportunities to institute new productive activities. 

Other benefits of improved water supply and sanitation 
include": 

Improved nutritional status 

Services to health care centers, clinics, and schools 

Time released for women 

Household irrigation and animal watering 

Promotion of commercial activities 

Strengthening community organization 

Support for other development sectors 

Improved quality of life 

Potential Neaative Aspects 

The installation of water supply and/or sanitation 
facilities in a community may create env i ronmen ta l . , cond i t i ons  
conducive to the breeding of insect vectors of disease. Proper 
design, operation, and maintenance of facilities can reduce this 
risk to negligible proportions, especially in relation to the 
positive health benefits resulting from the facilities. 

Improved water supply without satisfactory means for the 
disposal of water can result in pools of stagnant water which 
will become breeding places. Similqrly, flooded pit latrines or 
cesspits could be breeding sites, and the numbers of mosquito 
vectors could increase to cause a corresponding increase in the 
incidence of filariasis." 

Protection of Water S u m l v  Sources 

Human activities can adversely affect the quality of rural 
water supply sources. Both surface water and groundwater sources 
are vulnerable to contamination. The following are common 
sources of water supply contamination in rural areas: / 

m Discharge of untreated or partially treated municipal 
wastewater into surface water bodies (e.g., rivers, 
lakes, ponds, etc. ) . 



8 Salt water intrusion in coastal areas caused by over- 
pumping in the case of groundwater or upstream river 
flow diversion in the case of surface water sources. 

8 Excessive or improper use of agricultural chemicals 
causing groundwater contamination as well as the 
pollution of streams and lakes resulting from surface 
runoff. 

8 Increased sediment loading in streams and lakes caused 
by overgrazing and devegetation of upland watersheds. 

8 Industrial wastewater discharge 

8 Improper operation of sanitation facilities in rural 
areas causing both surface water and groundwater 
contamination. 

8 Discharge of irrigation return flow into streams and 
reservoirs 

rn Mining activities causing water supply contamination by 
discharging acid mine drainage and chemically 
contaminated water into streams. 

8 Increased health problems, such as schistosomiasis and 
guinea worm disease, caused by large water resources 
projects such as dams and irrigation schemes. 

Quantitv of Water Suw~lv 

In conditions of water shortage and poverty, many diseases 
can be passed from person to person not only by the route of 
contaminated water, but also by contaminated fingers, plates, and 
food. For most rural populations, the first health requirement 
is not only cleaner water but also more water to wash things and 
to keep them clean. Ready availability of sufficient water also 
helps control skin infections such as scabies, and eye diseases 
such as trachoma which can cause blindness. The most effective 
way to increase water consumption in poor rural communities is to 
provide water closer to their homes. However, the relationship 
between consumption and distance is complex (see Figure 1). In 
general, water consumption increases as the water source comes 
closer to home. However, there is a plateau in water consumption 
between 5 minutes and 30 minutes for a round trip to the water 
source. This is equivalent to about a one-half kilometer 
distance from home to water source. Only when water is supplied 

- in the house or very close to the house (less than 5 minutes 
- away) does consumption increase dramatically, and this is when 

major improvements in health are observed. Many researchers have 
documented this phenomenon. Many water supply planners have been 



surprised to find no increase in water consumption or little 
health improvement when water quality has been improved or water 
source has been moved a little closer to users along the plateau 
in Figure 1. In many cases the benefit of water supply has come 
from increased quantity and closeness to the source rather than 
from quality,improvements alone. When water is readily available 
people increase their consumption by using the extra water for 
cleaning, washing, and personal hygiene. This is confirmed in a 
study done in two Mozambican villages (see Table 7). Note that 
village B used nearly four times as much water as village A, and 
75 percent of it for personal hygiene. Children in village B had 
a bath every day, while those in village A did not have regular 
baths and were often dirty. Not surprisingly, village B had only 
half as many cases of trachoma as village A. 

FIGURE 1 - RELATIONSHIP BETWEEN WATER CONSUMPTION 
AND COLLECTION TIME 

(Source: cairncross'') . 



TABLE 7 - MEAN DAILY WATER. USE IN TWO 
MOZAMBICAN VILLAGES, IN LITERS PER 
CAPITA PER DAY (lpcd). 
(Source: cairncrossU) 

Villase 4 Villase B 

.Water collection journey time 5 holrrs 15 minutes 
Water consumption lpcd % lpcd % 

Drinking 
Cooking 
Washing dishes and food 
Bathing 
Bathing children 
Washing clothes 
Other (animals, etc.) 

Totals 

Cost of Water S u ~ ~ l v  and Sanitation Coveraae 

Analysis of costs of providing water and sanitation services 
in rural and urban settings under government sector plans up to 
1990 (Table 8) suggests that US$86,497 million of new investment 
worldwide will be required for the second half of the IDWSSD. 
This figure is dwarfed by the original estimates which costed the 
whole Decade at US$300,000 million to US$600,000 million. 

Per capita unit costs of providing services generally 
continued to increase despite the development 'of less expensive 
technologies. The median costs of urban water supplies through 
house connections appear to have risen 16 percent between 1980 
and 1985. However, there were a number of examples of cost 
reductions during the first five years, notably in the Eastern 
~editerranean, where town sewers, individual urban sanitation 
facilities, and rural sanitation all became cheaper.'' 



TABLE 8 - ESTIMATED CAPITAL INVESTMENT COST OF 
ATTAINING NATIONAL DECADE TARGETS BY THE END OF 1 9 9 0  

(Source : WHO") 

(millions of US dollars) 

Urban Urban Rural Rural 
Region water sanitation water sanitation Total 

supply supply - 
Africa 2 , 9 3 0 . 2  4 , 7 6 5 . 0  2 ,911.2  2 , 3 0 1 . 3  1 2 , 9 0 7 . 7  
Americas 8 , 6 2 5 . 7  8 , 2 9 3 . 8  2 ,257 .6  8 0 7 . 2  1 9 , 9 8 4 . 3  
Southeast ' 5 ,530 .6  5 , 2 3 4 . 2  2 ,827.4  2 , 4 0 5 . 3  1 5 , 9 9 7 , 5  
Asia 

Eastern 1 1 , 0 6 5 . 3  1 3 , 1 5 8 . 8  6 , 0 3 5 . 6  1 , 8 2 4 . 2  3 2 , 0 8 3 . 9  
Mediterranean 

Western 1 , 9 9 8 . 2  1 , 6 2 4 . 0  1 , 5 7 6 . 5  3 2 4 . 7  5 , 5 2 3 . 4  
Pacific 

Total 3 0 , 1 5 0 . 0  3 3 , 0 7 5 . 8  15 ,608 .3  7 , 6 6 2 . 7  8 6 , 4 9 6 . 8  

Cost' information for water supply and sanitation appears in 
Appendix B. 



111. INDICATORS FOR MONITORING WATER SUPPLY AND SANITATION SECTOR 

Obiectives of a Monitorina Proaram 

A program of monitoring the water supply and sanitation 
sector of a country can be achieved by collecting, evaluating, 
and communicating data on key indicators. The objectives of such 
a program should be well-defined. The World Health Organization 
(WHO) has identified the following objectives for its recommended 
program": 

8 To improve the foundation for planning 

8 To integrate the water supply and sanitation sector in 
the overall development effort of the country 

rn To verify progress towards set targets, identify 
constraints, and adjust targets to realities 

8 To influence resource allocation towards sector needs 

8 To detect and reappraise high cost water supply and 
sanitation sector programmes and projects 

s To assess community benefits, in particular, health 
benefits 

8 To disseminate sector information to government 
officials, external support agencies, and the general 
population 

potential Indicators ' 

WHO has recommended the following categories of information 
to be collected for the monitoring of the sector": 

8 General Information - relevant to the water supply and 
sanitation sector (area, population, demographic growth 
rate, GNP) but not necessarily produced or used 
exclusively by the sector 

8 Institutional Information - specific to the sector and 
its agencies (scope of agency responsibility, 
financing, human resources) and generated by the sector 

Information on Existing Services - pertaining to 
operation and management of existing facilities 
(service coverage, operational costs) 



1 nformation on '~evelo~ment of Services - referring to 
sector growth, extension of seryices, increases in 
coverage, and capital investment programmes (targets, 
plans, service upgrading, etc.) 

Three levels of detail can be used in collecting and 
reporting key indicators. The first level represents the 
absolute minimum needed for the monitoring of the sector. The 
second and third levels yield more information on the same items 
and constitute more advanced sector monitoring. Obviously, the 
cost of data collection and maintenance increases with the level 
of detail. But increasing the level of detail over time can be 
one of the goals of the country, and will constitute a direct 
measure of institutional and managerial progress. The following 
is a list of key indicators that can be used to monitor the 
performance of the water supply and sanitation sector of a 
country": 

A. General Information 

1. Geographic and Demographic 

Area 

- total 
- by state or province 

Rainfall (average annual) 

Population, total and by state or province, at 
beginning and end of plan period 

- urban, classified by size into major, medium, 
and small cities, separately indicating 
fringe population - rural, nucleated (classified by size of 
centers), and dispersed (including nomadic) 
populations - annual population growth (total, urban, 
rural) 

Infant mortality 

Child mortality (1-4 years of age) 

Incidence of waterborne and filth-related diseases 

• Life expectancy at birth 



3. Housing 

Total number of dwelling units 

Average number of people per dwelling unit 

Number of electricity connections 

4. Education 

D Literacy rate (percentage of population aged 15 
years and over able to read and write) 

Percentages of population with schooling 

- primary - secondary - higher education - health education in primary schools 

5. Economic and Financial Aspects 

8 Gross National Product (GNP) and rate of annual 
growth 

8 GNP per capita and rate of annual growth 

8 Annual rate of inflation 

8 Balance of payments situation 

8 External debt as percentage of GNP 

8 Exchange rate with respect to US dollar 

I Percentage of unemployment and underemployment in 
the workforce 

6. Planning 

8 National Development Plan (NDP) 

- period covered by current NDP - authority responsible at national level - is water supply and sanitation sector-plan 
included? - total investment proposed in NDP - total external support in NDP 



Annual Cost of Public Sector 

- as percentage of GNP - recurrent costs as percentage of total public 
sector cost - capital costs as percentage of total public 
sector cost 

7. Sector-Related Programmes 

D Scope 

D Cost 

- contribution to water supply and sanitation 
sector - contribution from water supply and sanitation 
sector 

D Primary Health Care 

- community involvement 
- health education 

Human Resources Development 

rn Other 

B. Institutional Information 

1. Sector Description 

Agencies with sector responsibility 

- responsibility of each agency 
- annual budget (capital and recurrent) by 

agency - number of employees by agency 

~uthority responsible for integration of water 
supply and sanitation sector planning at national 
level 

Period covered by water supply and sanitation 
sector plan . Main water supply and sanitation sector policies 
and strategies ' 

Targets 



Main constraints likely to be encountered during 
plan implementation 

2. Overall Sector Financing 

Source and allocation of funds to water supply and 
sanitation sector by year, covering the preceding 
five years and the entire plan period, and 
including internal fund generation 

- recurrent costs - capital costs 

8 Total water supply and sanitation sector costs as 
percentage of total public sector expenditures 

- recurrent costs - capital costs 

Data Availability 

Data are available on most of the indicators listed above. 
However, the challenge is to obtain accurate and timely data fro3 
the several institutions often involved in rural development in 
,each country in the ANE region. A central data base should be 
established in each country to do the following: 

rn Collect data from the involved agencies 

rn Maintain and update a computerized data base that can 
be accessed by all interested institutions including 
external support organizations such as A.I.D., World 
Bank, Asian Development Bank, WHO, and other bilateral 
aid organizations 

Validate, organize, and analyze data to obtain maximum 
benefit from the information 

Summarize and present data in a timely manner in report 
forms for general distribution. Data should be 
presented in graphical form as well as numerical 
tables, and interpreted,to reflect changes, anomalies, 
and trends. 

Ysina the Indicators to Monitor Sector Performance 

Data collection should not be viewed as an end in itself but 
as the means to monitor sector performance. Procedures must be 
established in each country for submission of data reports at 
least annually to the decision makers involved in the overall 



development of the country. Briefings for key decision makers, 
including legislators, should also be held at which 
recommendations on courses of action are presented along with a 
summary of the findings. 

The performance of the rural water supply and sanitation 
sector should be viewed in combination with other development 
sectors such as urban, housing, agriculture, nutrition and 
health, education, environment, .and the overall economy. The 
performance of one sector or even one country should not be 
evaluated in isolation. We live in an interdependent world, in 
which the conditions in one country may affect those in others. 
An example of this situation is the price of oil. An increase in 
the price of oil in the late 1970s significantly affected the 
economies of most countries and slowed down their growth, which 
caused a reduction in government spending on rural development. 



IV. STATUS OF WATER SUPPLY AND SANITATION IN RURAL AREAS OF ANE 
REGION 

This section presents the status of water supply and 
sanitation in selected countries of the ANE region, and offers 
specific case studies and examples. It also offers some 
predictions for future sector status. 

Current Sector Status in Individual Countries 

The World Water magazine in collaboration with WHO has 
prepared a report" summarizing the status of water supply and 
sanitation sectors in most countries of the ANE region. .The 
status summaries for Bangladesh, Egypt, Pakistan, and the 
Philippines are presented in Appendix C as examples of the type 
of information included in this report. 

To illustrate the types of effort that have gone into 
improving water supply and sanitation in the ANE region, several 
case studies are presented here. 

Case Studv - Water Suw~lv Project in Rural  haila and^ 
A potable water project was implemented in the northeast 

section of the country between 1966 and 1972 at a capital cost of 
USS4.8 million ($2.9 million in A.I.D. funds and $1.9 million in 
Thai funds). The project was implemented by the Sanitary 
Engineering Division of the Thai Ministry of Public Health 
through a contract with a U.S. engineering firm. The water 
system in each community consisted of a water treatment plant 
with storage tower and piped distribution system and included 
disinfection. Water systems were installed in villages whose 
residents were willing to assist in construction and to develop a .  
rate structure that would pay for operation, maintenance, and 
future expansion.' In most villages residents made financial and 
labor contributions. In each community a person was selected and 
trained to operate and maintain the system as well as to collect 
water use fees. 

Most of the systems built under the project continued to 
function more than 10 years (project evaluation was done in 1980) 
after the first systems were installed. Most systems are 
financially self-sufficient, with user fees covering the cost of 
operation.and maintenance* 

The greatest impact of the' project, according to'the 
villagers, has been economic. Residents enjoy the reliability 
and ample quantity of water provided close to their homes. This 
has resulted in increased water consumption as well as in time 
saving, which in turn permits increased gardening, livestock 



raising, and crafts production. The systems have eased the 
physical burdens of village women and children -- principal 
bearers of water in Thailand -- and have given them more time for 
income-generating activities. It is difficult to evaluate the 
health benefits of the project since no initial baseline data 
exist. However, health of.ficials indicate that general health 
status has improved because of more frequent bathing, washing of 
clothing and cooking utensils, and increased use of water-sealed 
privies. 

A surprising and ironic outcome of the project has been that 
many villagers do not drink the water because they do not like 
its taste. 

The critical assumption on which design of this project was 
based was that rural people, once provided with potable water, 
would drink it. This did not always happen. Many people, 
including those who have the potable water piped directly to 
their homes through private taps, still prefer traditional 
sources. This means rainwater collected from roofs in cisterns 
or water from open shallow wells. To most rural Thai, shallow 
well water tastes "heavyw and good but the piped water "too thinw 
and, because of chlorination, unpleasant. Boiling removes this 
bad taste, but water boiling is considered troublesome and, 
according to health personnel, is not common except during 
epidemics. 

Case Studv - Social and Cultural Factors Affectina a Water Sumly 
proiect in ~analadesh" 

Wells equipped with hand pumps have been installed in many 
rural areas of Bangladesh to provide safe water for drinking and 
other domestic purposes. However, a large number of rural people 
still use unprotected surface water, despite having access to 
these wells. A field study in 27 areas totaling 409 households 
was performed,to investigate patterns of water usage in these 
rural areas. 

The average per capita water consumption was found to be 
about 40 liters per day, with only 30 to 40 percent of this 
collected from the wells. Reasons for not using well water were 
traditional habits, lack of awareness of waterborne diseases, 
Itpoor" wate,r quality, lack of privacy at well sites, and the 
distance to the wells. Women are the primary water collectors in 
rural Bangladesh and do not like to go to an open and public. 
area. To determine the effects of privacy on water use and 
source, three of the exposed wells were partially enclosed by a 
fence. As a result, per capita water usage increased by about 
10 percent. This additional water was used mostly for.washing 
utensils and clothes. 



a This is a case in which the positive impacts of the water 
supply project can be maximized by taking into account social and 
cultural factors. This project could have benefited from active 
community participation during the planning, construction, and 
operation phases, and from a health and hygiene education 
component. 

Case Studv - Villaae Water Svstems in ~ a v a "  

In 1979, USAID and the Government of Egypt embarked upon the 
Basic Village Service (BVS) program, the major thrust of which 

a was to make funds available at the village level for 
infrastructure projects. From 1980 through 1988, about 920 
villages received a total of $104 million, 55 percent of which 
went to water supply and sewerage projects. In 1986, a team of 
specialists visited 36 of these villages to evaluate the BVS 
program. These villages represent 4 percent of Egypt's current 
rural population of 27 million. The following is a summary of 

- their findings: 

rn All 36 villages have a functioning water system. 

8 About 31 percent of the people have direct connections 
to the water supply systems. 

. Villages in areas with saline groundwater are served by 
regional systems. Most others are connected to systens 
using wells. 

8 Engineering planning and design are inadequate. 

. . Operation of the systems suffers from power outages, 
lack of funds for fuel and electricity, and 
insufficient training of operators. 

8 Maintenance is lacking in most cases. 

8 Losses of water through leaks and waste are 
significant. 

High levels of iron, manganese, and hardness in some 
cases have led people to use less safe water. 

• The number of public standpipes is inadequate to serve 
the 69 percent of the people not connected to the 
systems. 

None of the villages have piped sewerage systems. 

Despite these problems, the village water supply situation 
in Egypt is far from grim. The program has made a positive 



contribution to bringing safe drinking water to rural 
communities. There has been a large increase in the number of 
house connections over the past eight years: 31 percent of the 
villages are connected compared with 5 percent in 1980. This 
increase is even more significant in light of the rapid growth in 
population during this period. The evaluation reportU offers a 
number of recommendations for increasing the effectiveness of the 
BVS program. These include focusing on a smaller number of 
villages to allow more effective use of funds, regionalizing 
services, providing wastewater services, strengthening and 
clarifying the responsibilities of institutions, improving 
planning and design, increasing system efficiency and 
reliability, and providing effective operation and maintenance 
services. 

projected Coveraqe for ANE Reaion 

The most up-to-date data base on water supply and sanitation 
coverage is for the mid-Decade (1985) presented in a WHO report". 
When the IDWSSD started in 1980, most countries of the world 
established ambitious goals and some aimed for 100 percent 
coverage by 1990. By 1985, many countries had adjusted their 
targets downward (see Table 9). The proportion of countries 
aiming for 100 percent coverage fell from 21 percent to 15 
percent. 

One of the most significant achievements of the first half 
of the IDWSSD has been a large increase in the number of rural 
dwellers with access to safe drinking water. Less dramatic has 
been the change in rural sanitation coverage (only a 3 percent 
increase from 13 percent to 16 percent). Rural sanitation 
continues to receive less attention than rural water supply and 
will be the most challenging task for many years to come. 
Achieving the IDWSSD goals is even more difficult in light of 
rapid population growth in most of the countries. 

It is difficult to accurately predict the future performance 
of the sector. The projected (1990) coverage for the various 
regions of the world (Tables 10 and 11) is probably 
unrealistically high. For example, to achieve the 1990 goal for 
rural sanitation, countries must increase the rate of progress in 
the second half of the IDWSSD (1985 to 1990) by a factor of five 
over the rate for the first half. 



TABLE 

COVERAGE TARG I S  AN0 DECADE PLANS 
i 6  

(Source: WHO ) 

a 
No. of comtries with total  coverage targets No. of countries with low No. of covltrics that 

Region Rural Rural (SOX or Iess) targets have prepared or are 
uater sanitation i n  rural areas preparing format 

supply Water Sanitation Decade plans 

South-East Asia 2 

Eastern 3 
nedi terranem 

Western Pacific 3 

- - 

a 
Cantr ies  reporting 96% coverage target or over. . 



TABLE lo 

PROJECTED NEU,PLATIOW COVERAGE F O R  SELECTED REGIONS (1985 - 1990) - RURAL WATER SUPPLY 

(Source: UHO ) 

No. of X o f  t o t a l  Rural population Rural coverage 
Region 

a 
c a n t r i e s  Regional (mi l l ion1 1985 lPOO 
selected ru ra l  Yo. No. 

b 
population 1985 1990 

a a 
<mi I l ions) ( X )  (mi l lions.) (XI 

South-East Asia 9 93.0 850.8 979.8 402.7 47.3 634.2 64.7 

Eastern 11 
ncdi terranean 

Western Pac i f i c  8 40.9 50.2 50.8 25.1 50.0 32.1 63.2 

a 
For those countries that  provided the necessary data for  1985 coverage and 1990 targets. 

b 
Based on the t o t a l  population of developing ~ a u r t r i e s / t e r r i t o r i e s  in the  UHO Regions (excluding China). 



TABLE I I  

PROJECTED NEW POPULATION COVERAGE FOR SELECTED REGIONS (1985 - 1990) - RURAL SAWITATION 
16 

(Sarrce: UHO 

lo. o f  X of  t o t a l  Rural population Rural coverage 
Region cov l t r ies  Regional (mi I l ion)a 1985 1990 

selected ru ra l  
b 

No. No. 
population 1985 lPOO (mil l ions) ( X )  (m i l l  ions.) a ( X )  

a 

South-East Asia 9 99.0 850.8 979.8 82.1 9.7 267.5 27.3 

Eastern 8 52.6 92.0 104.2 8.0 8.7 22.5 21 -6 
Uedi terraman 

Western Pac i f i c  7 29.6 36.3 38.7 19.8 56.3 23.1 59.5 

a 
For those c a n t r i e s  that  provided the necessary data fo r  1985 coverage and lWO targets. 

b 
Based on the t o ta l  population of developing c a n t r i c s l t e r r i t o r i e s  i n  the WHO R e g i w  (exclrding China). 



V. GOVERNMENTAL PROGRAMS AND DONOR ACTIVITIES 

Governmental Policies and Prosrams 

The IDWSSD was proposed at the Mar del Plata conference in 
1977. It was to be observed in the 1980s with the overall goal 
of providing clean drinking water and sanitation to all 
inhabitants of the globe. In order to achieve this goal, all 
countries were to develop realistic coverage targets and national 
programs. Twenty-one percent of the countries initially aimed at 
100 percent coverage, but, as mentioned earlier, only 15 percent 
still held to this target by 1985, the midpoint of the decade. 

Despite the fact that most ANE countries will probably not 
achieve their goals, accomplishments have been made in the 
following areas: 

International cooperation has been achieved through a 
steering committee representing most multilateral 
agencies, bilateral aid agencies, and national 
governments. 

National and international awareness of the importance 
of water supply and sanitation has been heightened, 
resu1ting.h many activities in not only the water 
supply and sanitation sector, but also other areas of 
rural development. 

m All ANE countries have established coverage goals, and 
have been monitoring and reporting their progress in 
achieving them. 

In support of IDWSSD activities, many governments have 
either established new agencies or strengthened 
existing institutions to give proper attention to the 
development of the sector.. 

rn Progress has been made toward the IDWSSD1s numrical 
goals. 

A number of constraints have been identified by various 
reviewers of rural development projects. Among the more 
important are these: . Absence of government commitment to rural development 

and to the required financial and human resource 
investments. The' World Bank has found that lack of 
real commitment to rural development is a common 
explanation for unsatisfactory project performance. 



Institutional weaknesses and shortages of qualified 
personnel 

Absence of government policies conducive to rural 
development 

m Inadequate funding and personnel for operation and 
maintenance 

B Inadequate public participation in rural development 
projects 

Ignoring the role of women in sector development. 

Use of inappropriate technology 

Insufficient coordination between the various elements 
of rural development including wa'ter supply, 
sanitation, health, hygiene education, and housing 

Multilateral Donor Activities in Rural Water S U D D ~ V  and 
Sanitation Sector 

The United Nations has taken the leading role in sector 
coordination and has arranged a number of international 
conferences, including the Mar del Plata conference in 1977. The 
most active members of the steering committee to coordinate 
IDWSSD activities are UNICEF, UNDP, WHO, and the World Bank. 

UNDP country representatives have been the focal point of 
activities at the country level, and have greatly facilitated 
inter-agency and inter-sectoral cooperation. The IDWSSD has also 
been instrumental in achieving greater cooperation and 
communication among bilateral donors. For example, six inter- 
agency meetings held in the past five years have achieved some 
consensus among external support agencies and most developing 
countries on the major policy issues facing the sector. 

UNICEF spends more than $50 million per year on child 
survival and rural development. It has recently increased its 
efforts in integrating water supply and sanitation with health 
education, growth monitoring, oral rehydration therapy (ORT), 
breast feeding, and immunization. It currently has 151 staff 
members in various countries, including 9 countries in the Near 
East and 16 countries in Asia and the Pacifqic. 



The World Bank plays a leading role in the sector. It 
started a low-cost water supply and sanitation program in 1978, 
and since then has provided assistance to 20 countries and 
currently maintains a staff of 50 in the sector. Its efforts 
have been concentrated in the following areas: 

8 Rural water supply handpumps 

rn Low-cost sanitation 

8 Resource recovery 

8 International training network 

8 Project preparation units in Asia 

I Sector development teams in Africa 

With UNDP it has taken the lead in developing and testing new 
approaches and technologies suitable for sustainable developnent 
projects in poor rural communities. The two agencies have 
allocated more than $30 million so far. Other support has come 
from bilateral agencies such as A.f,D., Canadian International 
Development Agency (CIDA), German Agency for Technical Assistance 
(GTE), Norwegian Agency for International Development (NORAD), 
and Swiss Development Corporation (SDC). 

WHO has played a key role in creating and updating a data 
base on IDWSSD progress. It recently prepared a report titled 
ttCountry External Support Information Systemttt which presents 
information on externally supported projects in the water supply 
and sanitation sector. WHO is also active in'environmental 
health and human resources development.. Its annual budget in the 
sector is about $20 million. It maintains staffs of 70 in the 
field and 10 in Geneva. 

Bilateral Donor Activities in Water Sutmlv and Sanitation Sector 

The major bilateral donors involved in the IDWSSD are 
Belgium, Canada, Denmark, Germany, Italy, Norway, Switzerland, 
and the United States. Germany currently has the largest 
external support program of all bilateral agencies. It increased 
its already significant contribution by 67 per cent between 1981 : 
and 1984. Table 12 presents a summary of the activities of major 
bilateral donor agencies in the sector. 



TABLE 12 - BILATERAL DONOR ACTIVITIES IN THE WATER 
SUPPLY AND SANITATION SECTOR 

Donor Major Areas of Activity 

GTZ (Germany) Integration of water, health, and health 
components; national resources management; 
use of appropriate technology; operation and 
maintenance; cost recovery; community 
participation; and training. 

SDC (Switzerland) Similar to GTZ 

DANIDA (Denmark) Water supply projects in 20 countries; 
community participation; operation and 
maintenance by the community; and use of 
appropriate technology. 

ODA (U.K.) 

NORAD (Norway) 

AID (USA) 

SIDA (Sweden) 

JICA (Japan) 

Adequate operation and maintenance through 
cost recovery; institutional strengthening; 
hygiene education; adaptation and use of 
local technologies. 

Development of the poorest countries; 
provided $40 million for water supply and 
sanitation in 1984; institutional 
strengthening; cost recovery; and public 
participation. 

Sponsors Water and Sanitation for Health 
(WASH) project, NGO support, institutional 
development, technical assistance, human 
resources development, and decentralized 
activities through USAID missions. 

Appropriate technology; sanitation; hygiene; 
institutional development; water resources 
management; human resources development; 
standardization and sector policy 
development; concentrated efforts in India. 

Favors multi-sectoral development; promotes 
economic development; concentrates mainly in 
Asia (especially Thailand, Indonesia, and the 
Philippines) and the Pacific; provides low- 
interest loans, grants, training, and 
technical assistance. 



Pole of Nonaovernmental ~raanizations fNGOs) and private 
Voluntary Orwnlz blons (P ' a"' vos 1 

NGOs and PVOs are very similar in their modes of operation. 
Most of them are nonprofit groups, funded through individual and 
corporate donations, grants, contracts from bilateral and 
multilateral agencies, and governments. They play a significant 
role in rural water supply and sanitation. In 1985, they spent 
about $180 million worldwide in the sector, which is about three 
times as much as the loans made by the World Bank and three times 
the expenditures of UNICEF in rural water supply and sanitation. 
NGOs and PVOs usually concentrate on small rural development 
projects in low-income areas. Their activities often complement 
the larger national and regional developmenl projects of. 
governments. Because of their strong grassroots efforts, NGOs 
and PVOs are often successful in establishing community-based 
water and sanitation projects. They are also more successful 
than governmental agencies in developing community organizations 
capable of taking on operation and maintenance responsibilities. 
NGOs and PVOs often exhibit the following characteristics": 

8 Their expenditures in rural development are 
substantial. 

8 They are often familiar with local conditions. 

8 Some have established strong local networks. 

8 They often understand the importance of community 
participation and of the social aspects of projects. 

8 They are cost-effective and have low administrative 
expenses. 

8 Th.ey tend to use appropriate technologies, with locally 
available materials, which result in sustainable 
projects. 

8 Most of them suffer from technical and management 
weaknesses. 

8 They often work independently of national governments. 

rn They have highly motivated staffs, which often include 
indigenous people. 

8 Because of their strong water and sanitation efforts, 
they have a great impact on the welfare of women and 
children. 



VI. LESSONS LEARNED IN WATER SUPPLY AND SANITATION DEVELDPMENT 

Over the last few decades, multilateral and bilateral 
agencies, development banks, governments, the private sector, and 
NGOs and PVOs have expended a great deal of effort and billions 
of dollars in developing water supply and sanitation projects. 
Both successes and failures abound in these projects, and many 
lessons have been learned. Some of these lessons are described 
below. 

pole of Technoloav in Sector Develop& 

Technology is often the core discipline of water and 
sanitation projects. It may involve @@hardwarev such as wells, 
pipelines, treatment plants, and latrines, or it may deal with 
the @lsoftwarev aspects of development such as design manuals, 
operation and maintenance guidelines, and technical evaluations. 
For development projects to be successful, it is important to 
integrate the technological aspects with other disciplines and 
considerations such as institutional strengthening, operation and 
maintenance, sustainability, and social relevance. Successful 
development projects provide these guidelines: 

;I Offer a variety of technoloav options.  his will allow 
maximum flexibility in the implementation of the 
project. Choice of technology often determines the 
level of service provided. In water supply several 
levels of service exist: 

- Unprotected traditional sources 
- Improved traditional sources 
- Handpumps 
- Diesel, wind, solar, or other powered 
- Communal standpipes - Private yard taps - House connections 

rn Build on existina technoloaies. Taking an existing 
technology one step further is more acceptable socially 
than introducing a new technology. 

Select technoloaies based on perceived user needs. 
Cultural practices, family needs, religious beliefs, 
and traditions are important considerations in 
selecting technologies. 

8 po not make technoloav the ~rimarv driver. It is 
important to clearly define the objectives of the 
development project, and not allow preoccupation with a 
particular technology or system to prevail. 



8 Consider operation and maintenance reauirements when 
selectins a technoloav. Personnel training, 
availability of spare parts, and the cost of operation 
and maintenance are important to sustainability of a 
project. 

8 yse amropriate technoloav,  his will contribute to 
sustainable projects. 

Pole of Human Resources Develo~ment 

Human resources development is more than just training. It 
also includes planning, recruitment of personnel, personnel 
management, and management development. Human resources 
development is an integral part of any successful development 
project. It has a great impact on the planning, design, 
construction, operation, and maintenance of a project. It 
includes all levels of personnel involved in the water supply and 
sanitation sector. Human resources development often enhances 
the performance of institutions. Furthermore, training is more 
effective when it is participatory and is given continually 
rather than just once. 

Health Im~rovement 

Health improvemerlt is one of the primary benefits of water 
supply and sanitation projects, and is linked to health and 
hygiene education and the resulting behavioral changes. 
Therefore, educational programs (particularly those produced 
locally) should be important components of water and sanitation 
projects. 

Communitv Participatioq 

Community participation is critical to the long-term success 
of a project and should be included in all of its phases. Active 
community participation is much more than getting the villagers 
to provide free labor for construction. If people are not 
involved in the planning, design, construction., financing, 
operation, and maintenance of a project, they will not feel that 
it is theirs and may not take the responsibility to ensure its. 
continued operation. Worse than that, they may not even use the 
project to the extent required to provide true benefits. 
Furthermore, the planning and implementation of a project should 
be the result of a perceived need of the local community, not of 
a decision by government planners. It may be necessary to first 
embark upon an educational program to create an awareness of 
health and hygiene issues, then follow with a water supply 
project based on the community's perceived needs. 



The benefits of active and full community participation go 
far beyond the water supply and sanitation project. The 
experience of organizing people, identifying problems, finding 
and discussing solutions, and implementing these solutions 
teaches the community to act on other issues such as those 
related to health, education, agriculture, and housing. 

Role of Women in Sector Develo~ment 

The effective participation of women in the planning and 
implementation of a water supply and sanitation project is 
critical to achieving its intended benefits and to its 
sustainability. Women are often the primary users of water 
supply and sanitation projects and provide most of the labor 
during construction. 

Women are responsible for drawing and providing water for 
the family, cooking, washing dishes and clothes, and bathing the 
children. Therefore, they have the greatest influence on the 
impact of water and sanitation on the health of the community. 
In addition, their example and behavioral practices set the 
overall hygiene standards for the community. Because of their 
stability and commitment to the community, women can be effective 
in operating and maintaining facilities. Yet, despite all these 
points, there are strong social, cultural, political, and 
religious barriers to the active involvement of women in project 
planning and implementation. 

Jnstitutional Develo~ment 

Weak or inadequate institutional development is a major 
constraint in implementing most water supply and sanitation 
projects. Unless sectoral institutions are strong and offer 
relevant plans or policies, they will be. ineffective regardless 
of what financial resources are placed at their disposal. In 
rural and low-income areas, success in providing self-sustaining 
services can be achieved only by effective outreach and by using 
resources from within the community itself. This is difficult, 
if not impossible, for centralized institutions to achieve 
without active community participation and training. 

Institutional development requires expertise in finance, 
engineering, human resources development, health, organizational 
development, and the social sciences. Moreover, the development 
and strengthening of institutions require long-term commitment 
and support, both external and internal. 



Jm~ortance of O~eration and Maintenance 

The developing world is littered with inoperative water 
supply and sanitation systems started with good intentions and 
enthusiasm by external donors or government agencies, but with 
not enough attention to long-term operation and maintenance. The 
sustainability of any development project Is highly dependent on 
the involvement of the local community, not excluding women, in 
all phases, particularly in operation and maintenance. The 
following elements are important for a successful operation and 
maintenance program: 

8 Institutional commitment (both external and community 
based) to the project 

• Institutional development and effective training of 
personnel 

8 Routine and preventive maintenance 

8 Availability of spare parts and required tools 

8 Availability of funds 

8 Maintenance of records 

8 Timely equipment maintenance and replacement 



V1.I. STRATEGIES FOR WATER SUPPLY AND SANITATION SECTOR ., DEVELOPMENT 

The focus of this section is on recommended strategies that 
would optimize the effectiveness of A.,I.D.'s assistance to the 
ANE region in the 1990s. These strategies incorporate some of 
the lessons learned in the last few decades in which A.I.D. and 

a other donors have been involved in water supply and sanitation 
sector development in this region (see Section VI). 

Despite these efforts to provide safe water supply and 
sanitation services, most rural communities of the region are 
still without adequate coverage. This is partly because the 

a rapid rate of population growth makes the task more difficult 
every year. The intensified efforts of the IDWSSD have achieved 
a great deal. This momc:.,%um should not be lost at the end of the 
decade in 1990. Most de~.eloping countries now realize that full 
coverage in rural c;;.!:munities should be seen as a long-term 
program. To make 8 sisl?ificant impact in the 1990s, this program 

0 will require sustilr,ed effcwt, substantial external support, and 
full host country s>vernmt?n:al commitment. Future development 
assistance programs shouSa take advantage of the lessons learned 
in the sector over tt~c ]:AS-: few decades (see Section VI). 

Pecommendations for F l ~ t i ~ ~ c , J \ .  I. D. Activitv in th r e Sector 

The following are general recommendations for A.I.D. 
assistance to the ANE countries in the sector: 

Continued SUDD- - A.I.D. should continue its 
assistance to the rural water supply and sanitation 
sector. Despite the fact that rural population is 
decreasing as a percentage of total population in most 
ANE countries, it is still increasing rapidly (see 
Appendix E) . 

8 Proiect selection - Prior to the implementation of a 
project, a study by a multidisciplinary team should 
evaluate its feasibility. The study should include the 
points that follow. 

1. The degree to which the community (not just the 
leaders) perceives a problem with the existing 
water supply and sanitation facilities should be a 
consideration in ranking and selecting projects. 
If the community does not perceive a problem in 
the availability, quantity, or quality of the 
existing water supply, a solution will not be 
effective however appropriate and beneficial it 
may be. 



2. The solution (i.e., water supply or sanitation 
development project) should be in line with the 
desires as well as the needs of the community. 
For example, the level of water supply and 
sanitation service provided should satisfy its 
preference. If a piped system with in-house taps 
is what it wants, hand pumps should not be the 
selected alternative. 

The community should be willing to meet all or a 
portion of the cost, depending on its ability to 
pay. In low-income countries such as Egypt, rural 
communities cannot afford the cost of a new water 
supply system. In such cases, the goal should be 
to win local interest and participation during the 
planning and, implementation of the project. A t  
the least, th'e community should provide the labor 
for construction. In the case of medium- and 
high-income countries such as Jordan, the 
community should be expected to pay for the 
improved services. If it is not willing to pay, 
the project shculd be considered as not worth the 
required investment to the community and should 
not be undertaken. 

4. The technical, social, and institutional elements 
of the project should be evaluated to ensure that 
it can realistically be carried out and that it 
will yield the intended benefits. The local USAID 
missions and individuals familiar with local 
conditions can contribute a great deal to this 
evaluation. 

5. The long-term sustainability of the project should 
be considered. A project is sustainable when the 
community perceives it as a benefit, uses it, and 
makes the effort to keep it operational. An 
effective operation and maintenance program is an 
integral part of a sustainable project. If long- 
term operation and maintenance cannot be 
guaranteed, the project should not be undertaken. 
Financial self-sufficiency is a desirable 
objective, but total self-reliance should not be 
the only criterion for sustainability. In very 
poor areas of the ANE region this should be a 
long-term goal. . Sustainability also assumes that 
local institutions involved in the management'of 
the project will'be able to stimulate a demand for 
its services. 



Itsoftware" vs. "HardwareM - The main emphasis of A.I.D. 
assistance to the water supply and sanitation sector is 
llsoftwarem such as technical assistance, training, and 
institutional strengthening. The benefits of these 
forms'of assistance can be increased by combining them 
with "hardwareM type programs such as construction of 
water supply and sanitation facilities. A.I.D. can 
provide technical assistance and training in 
combination with the construction and equipment 
delivery projects that some of the n~ultilateral and 
bilateral agencies undertake. 

Focused Drourams - A.I.D.'s limited funding makes it 
more effective to concentrate development efforts on a 
few selected communities and to provide them with 
long-term assistance, than to spread these efforts over 
a large number of areas without a focus on long-term 
commitment. Over the long run, this approach will 
result in effective development projects that can be 
models for other areas. 

Intearated a ~ ~ r o a c h  - An integrated approach should be 
taken to rural development that will include health 
improvement, hygiene education, economic development, 
literacy campaign, and food production. 

Institutional development - National, regional, and 
local institutions should be strengthened through 
personnel training, human resources development, 
organizational changes, and management training. 
American universities and research organizations can 
assist with this task. Employee exchange programs 
between host country institutions and U.S. 
organizations are also useful. 

Communitv riartici~ation - The beneficiaries of 
development projects should participate in project 
planning, construction, operation, maintenance, and 
financing. Their financial contribution may be mainly 
their labor during the construction and operation of 
the project. When the community perceives the project 
as a viable solution to a real problem, supports it 
financially, and has a self-generated interest in it, 

' 

the project has a good chance of becoming sustainable. 

Cooperation with other donors - Cooperation with other 
donors involved in the sector development will provide 
opportunities for'information exchange, coordinated 
activities, and learning experiences. Periodic 
regional conferences can facilitate this effort. 



8 NGOs and PVOs - The capabilities of NGOs and PVOs 
should be used in the implementation of small-scale, 
self-help projects, and their expertise and knowledge 
of community participation exploited in larger 
projects. 

Environmental manasement - The long-term impact of 
development projects on the environment should be 
considered, and economic growth balanced against 
natural resources management. Consideration should 
also be given to the impact of upstream human 
activities on the quality of rural water resources. 
These could include municipal, agricultural, and 
industrial activities. Surface water and groundwater 
contamination could result from the discharge of 
municipal and industrial wastewater as well as the 
improper or excessive application of agricultural 
chemicals. Sufficient data does not exist at this time 
to evaluate the quality of rural water supply. 
Baseline data should be developed to assess the impact 
of upstream activities on the quality of rural water 
resources. 

Government ~olicies - Governments should be encouraged 
and guided to enact laws and frame policies conducive 
to rural development and environmental protection. 

Momentum of the IDWSSD - A great deal of effort has 
been expended during the IDWSSD to establish 
appropriate institutions in host countries to provide 
increased support for water supply and sanitation. 
This momentum must be continued and increased if the 
goal of full coverage is to be achieved in many 
countries of the ANE region. 

proiect evaluation - Projects should be evaluated 
periodically to identify their strengths and weaknesses 
and to improve their effectiveness. Completed projects 
should be evaluated to assess their accomplishments and 
the lessons they offer for future projects. Project 
cost data collection should be one of the elements of 
evaluation. 



Jm~ortant Considerations in Future Sector Development 

There are several important considerations that should 
feature in future development projects if the benefits of A.I.D. 
assistance to the ANE region are to be maximized: 

8 Rural water supply and sanitation is one component of 
an overall rural development program. It should be 
integrated and coordinated with other sectors such as 
health education. 

8 Institutional development at all levels is required for 
the long-term success of any development project. 

Training of personnel involved in all aspects of a 
project is necessary and should be viewed as a long- 
term effort requiring institutional and financial 
commitments. 

Active community participation should be an integral 
part of every phase of a project. 

Cultural, religious, and traditional characteristics of 
a rural community should be taken into account in the 
planning and implementation phases (see Bangladesh case 
study in Section IV). 

Institutional arrangements for adequate operation and 
maintenance need to be carefully developed and should 
be considered in selecting technologies. Moreover, 
adequate training and financial support should be 
provided for this important phase of the project. 

Selected development projects and technologies should 
be appropriate and relevant to local conditions. 

I Women play an important role in the sector. It is 
essential to involve them in all aspects of any 
project, including operation and maintenance. 

I Both the quantity and quality of water are important. 
In fact, access to an adequate supply often has a great 
impact on the health of a community even if the quality , 
is not up to international standards. 

rn ~ e l i a b i l i t ~  of supply affects the attitude of the 
people toward the usefulness of a water supply project. 
If the safe water supply is inadequate or irregular, 
people will not use it and will continue to rely on 
traditional sources. 



Groundwater resources development and management should 
be given priority in most rural water supply projects 
because these resources are less costly to develop, 
available in most areas, and often cleaner than surface 
water supplies. Springs are considered a part of 
groundwater resources. 

rn Convenient access to water supply and sanitation 
facilities is an important factor in the success of a 
project. If the safe water supply source is 
considerably farther than the traditional source, it 
will not be used by the community. To be considered 
convenient, sanitation facilities should be located 
very close to the houses. 
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APPENDIX A 
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1. Tropical Deforestation 
2. Biological Resource Conservation 
3. Global Warming 
4. .Soil Loss and Watershed Degradation 
5. Watershed Management: Land Use 
6. Coastal Resource Degradation 
7. Rural Water Supply, Sanitation and Environmental Issues in 

Asia and the Hear East 
8: Environmental Aspects of Rapid Urbanization and Industrial 

Growth 
9. Inefficient Irrigation Systems 
10. Inefficient Energy Systems 
11. Institutional Strategies for Sustainable Development' 

. 12. Strengthening NGOs for Natural Resource Management in Asia 
13. Hazardous Wastes/Toxics a 14. Agricultural Chemicals 
15. Women and Natural Resource Management 
16. Nonprogram Support 
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APPENDIX B 

COMPARATIVE COSTS OF WATER SUPPLY AND SANITATION PROJECTS 

WATER SUPPLY PROJECTS - -  INVESTMENT COST PER CAPITA 
(US $/PERSON IN 1985 PRICES) 

SANITATION PROJECTS - -  INVESTMENT COST PER CAPITA 
(US $/PERSON IN 1985 DOLLARS) 
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10 - 20 
15 - 30 

5 - 25 
10 - LO 
15 - 30 
10 - 10 
5 - 30 

25 - 50 
1 a 20 

10 - 20 

V1.C HI 

40 - 90 
50 - 150 
30 - b0 
90 - 150 
60  - 80 
30 - 60 
LO - 80 
30 - 60 
50 - 100 

60 - 100 
70 - 120 
80 - 110 
80 - 120 
90 - 130 

100 - 150 
60 - 100 
50 - 150 
50 - 100 
60 - 130 

i 
,Average k n a e  1 20 - 40 1 3 0 -  60 
C I 

: : 1 20 - 100 
160 - 300 1 100 - 210 

70 - 120 / 8 0 - 1 5 0  1 1 1 0 - 2 6 ;  

90 - 110 
80 - 150 
60 - 100 

100 - 160 
1 0  - 80 
60 - 100 
70 - 100 
60 - 100 
70 - 120 

60 - 123 
80 - 150 

100 - 140 

Averrse h n s e  ( 15 - 30 I 30 - 15 
i 

6C - l!: 
I t 0  - ::: 
10C - 2C5 

95 - 235 

,100 - 1FG I 15c - -2: 
110 - 200 i29 - 4:; 
8 0 - 1 2 0  , 1 :3 - : ! t  
S O - 2 0 0  1 1 0 0 - 2 5 C  
70 - 120 90 - :!: 
70 - 110 

100 - 120 
80 - 150 
80 - 12C 

100 - 200 
50 - 130 
70 - 120 
90 - 200 
80 - 120 
80 - 200 

1OC - 25: 
1OC - 2CG 
1CO - 1% 
15; - 559 
66 - 152 

126 - 3;c 
106 - 353 
19C - 2:: 
80 - 35: 



COSTS OF WATER AS OF DECEMBER 1983' 
(Source: 0kun2') 

Construction. USS/ca~ita O~eratioq 
Urban 

Urban nouse 
Region Rural Standposts connections  US$/^' 
Africa 
median 39 56 915 0.48 
rangeb' 8-200 2-200 12-300 0.20-1.18 

Americas 
median 94 50 
range 25-410 5-500 

Southeast Asia 
median 
range 

Western Pacif ice 
median 38 -- 
range 5-210 -- 

Sumnary 
median 
range 

' Adapted from WHO 1986. Europe and Eastern Mediterranean 
excluded. 

b Range by countries. 

' Excluding U.S. territories 



COSTS OF RURAL SANITATION AS OF DECEMBER 1983' 
(Source: Okunl') 

median 
rangeb 

Americas 
median 
range 

Southeast Asia 
median 
range 

Western Pacif ict 
median 
range 

Summary 
median 
range 

Adapted from WHO 1986. Europe and Eastern Mediterranean 
excluded. 

b Range by countries. 

' Excluding U.S. territories 



APPENDIX C 

STATUS OF WATER SUPPLY AND SANITATION SECTORS I N  
BANGLADESH, EGYPT, PAKISTAN AND THE P H I L I P P I N E S  

(Source: IDWSSD Directory, Volume 1) 



APPENDIX C 

Bangladesh 
C-qTaka30.8=USS1.00 
p o p ~ ~ o n 8  100 (1 8% 
urban)  
Official kngugc: kngal 
Po ulation growth rate: 
2.1 !& 
GNP per cspita: S136 
Lifc erpecanw 54 years 
m t  = O ~ V  F r  1,000 
births: 121 
Wuer direarcs p r  100,000; 
N/A 

literrcy (M/F)' 43/n 

UNDP nrident represent- 
.tive: Houx No 60, Road No ' I*, Box 224, Dhaka 1000' 

WATER SAP'ITAT1oN 
AGENCIES 

Chief Engibter of Public 
Health. Ministry of Lad 
Government & Rura l  ' 

Development, Bangladesh 
Secretariat, Dhaka. 

Bangladesh Water 
Development Board, 
\IWAPDA Building, Motijheel 
CIA, Dhaka  2.. 

M i n i s t r y  of Health, 
Secretariat Building, Dhaka.  

M i n i s t r y  of Works k Urban 
Development, Bang ladah  
Secretariat, Dhaka. 

Dhaka Water & Sewerage 
Authority. WASA Bhaban, 

(US S PER CAPITA) 

Kewran  Bazer, Dhaka. w m ~  aural 

Chittagong Water & Wrtw 
wv Lrn~l r t~on 

Sewerage Authority, 
Chi t  tagong. N/A N IA  01 I S  2 5 

A 

b 

' WATER CONSUMPTION Ifcld UNIT COSTS OF WATER 
lor &ugn I ' ACIUJ PRODUCT ION (USS/m') 

kmtmm( Wm 110 30 000 0 .06 SOME 
(US : m h n #  01-05) AREAS 

which b why many p n s  of 
the country c a r  p n n t l  flooding. 
~ ~ ~ r * n ~ d a L r l l c ~ u n l o f  
p n d w t e r  sorutituu the nuin water 
raourca. Although gmundwrur is 
plenrirul, it tends towardr hudnas  or 
rlinity in omc ueu and un conuin 
bge u n w n u  d ton,  man- or 
nuoride. 

Rainfa l l  .warier from abou t  
I,2Shm/ycar in the w r t  lo about In 1985, 56% of the population mill 
5,700mm in the wuthtu t .  Some 80% Iaclud a- to a u f e  water supply 
UL kt- June and September. m u m ,  while a Gightening 93% still had 

The a ~ u n t y  is  divided into four no adqurk uniution. In urban a m ,  
adminhntive divhiolu, subdivided h o w e r ,  the proportion of 11 with e into 21 &&IS, 71 wrbdivbiona, 4% no d e  wrter mppl rira to 76 with a 
t ~ m u  and 4,934 unions.  he urban similar number d i n g  adequate u n i -  
popultion (18 d i o n  in 195)  liva in ution. 
tw citia - Dhaka, the capital, and Thus in water supply, the proportion 
Chitugong - and in 404 urban centres. covered in m n l  amas is higher than in 
The rural population (82 million) live the urban mu, reaching almost 50% 
in more than 60,000 villager. while for m n l  uniution a mere 3% 

Though m figurn arc cumntly have adequate means of excreta 
avaikble, there is a hi h incidence of I wrrtcrborne d h .  In 975, 30% d a l l  disent urgets for 1990 are 30.52 for 
dtsths ofchildren under 10 wercuuscd u h  wrter *u ply (23.8% with house 

ronncctioru), 3;s for urban sanitation 
b s ~ i . ~ g ; a l  Action Committee (5.2% with r w r  connections). 5.9% br 
m risible for implernenution of the m n l  water supply and 1 1.29% for nrnl 
I D ~ S S D  Decade xu aub l i shd  in uniut ion UI thee fall far &on of the 
January 1979. An initial plan was original urgcts declared in 1980 of 58% 
completed in Octokr 1980uan integ- for urban water supply, 50% for urban 
n l  pan of the prim- hulth care plan. aaniution. 77% for nrral walcr supply 
A new plan was due in 1986. and 13% tor run1 unitation. 

I 
ACTUAL AND TARGET LEVELS OF COVERAGE 

u ~ g o p h ~ o r n d ( o 0 0 ~ )  ' 

. 
UNIT COSTS OF CONSTRUCTION 

n u r ~  - 1 ~  m+d (000 81 

O M  Mouaa 
-I,, ml,,tm Popu(rtm 

(1- AChul) 
10,000 - 2,000 - - 2.000 - 

(1945 k t U J  
l o r n  3,300 1.024 Ooo 3 s o  

( l ~ ~ Q " B )  
S.@SO 1W lm 7.700 

-rOI S b d ~ o l t s  m m t -  

( 1 W  
80.000 31.000 1.000 

( l M 5 )  
62.m 39.851 2.4w 

( l m )  
M-000 S1.970 9.933 

J 

sate WrteI 
u ~ r  



Currency: Pound 0.70 = 
USS1.00 
Population: 48.5 million* 
OfIiad language: Arabic 
Population growth rate: N/A 
GhT per capita:.S610* 
Life expectancy: 61 years* 
Mmt mortality p a  1,000 
births: 93** 
Wata diseases per 100,000: 
N/A 
Adult literacy (M/F): 59/30 
UNDP resident 
representative: 29 Sh T a h a  
liussein, PO Box 982, Cairo. 

WATER AND SANITATION 
AGENCIES: 

General Organization for 
Sewerage k Sanitary 
Dninage (GOSSD), T a h r i r  
Square,  Cairo. 
Tel'ur: 93057 GOSSD 

General Authority for 
Drinking Water, Rarnsis 
Street,  Cairo. 

- - - 

T hc Ar,il) Rt.pul)lir of &#!p 
coven 1 .OO.S.AIkm? and is divi- 
ded into thn.1. mqior regions - 

thc S i k  \'rlley rntl Dclu co\.ering 
24.000km?. sumundrd by &sen and 
bounded in the nonh by the Mediter- 
rrnean. 

h'incty-eight per acnt of the popu- 
lation live in the Xilc \'alley and Delta 
at an a v m  e density d 1,000 'kmy The 
countr). h ftighl urlrnised with 46% 
living m toms. E m t e r  G i r o  accounts 
for a quancr oft he population with den- 
sities rrachin 76,000/km'. Several new 
towns are in t !I e p m u u  dckvelopmcnt, 
One fdth of I k u r b n  and a quancr d 
the rural population live bcbw rk 
atnolute pouny  lim. 

?!2 t ir d k i k d  rdminutntively 
into Ipvermrrata, then into diauicu, 
towns, uurm and about 4,000 vil- 
l agn  7 % ~  a n  160 city councils and 
29,000 rcctlemena b low village level. 

Life ex ctancy at binh b 61 yun 
and in 19g the incidence ofwaterborne 
diwrscr was 16 per 100,000 Tor t 
and paratyphoid, 46 for 
titis and 16 for d i under-reported), 
lower Egypt claims 202 of the pneral 
population (1979). 

Water resources 
Eppt's main water mourrr is the river 
Ntle, which is mgulated by the Aswan 
dam. The M'encm Dacn  has s u b  
stmt ial ground\\.atcr resources as yet 
uncxploited. Them is \inuJIy no rain- 
fall except along a narroks. coastal grip 
around Alexandria. 

By the year 2000 it is estimated that 
potabk water needs will amount toonly 
5% of thc amount availablc from the 
h'ile and p;roundwater rrsourccs. How. 
ever inoeasing affricultural dcmrnds 
have caUcd into question thc adequacy 
d this source. A master plan for the use 
of Nile watcn has h e n  prr ared by rhc 
\I1orId Bank with CSDP kancing. 

Decade plans 

Prior to the Decade. the ~vater a n d w i -  
lation sector sufired yean of ncg;lcct. 
Conrcqurntly although high nonty b R now attached to the Decade, t e l a w u  
have h e n  put back to ttu year 2000. 
Alter the national hunching, a sector 
workshop, suppaned by \\'HO and 
UNDP, dl concerned in this rctor  ut 

n forward to update tk 1 77 
~ ~ o l \ I * o r l d  Bank *tor Study. 

t 
The mcommendatiora  hat a r m  are 

bein4 implcmcnted starting with a pilot 
trainmg programme Ibr most kvcls of 
the uctor; the Cbundation d the 
national authority; and increased 
dccentrrlisation. Thc  Technical 
Sup , n Committee has met and a MI- 
wwPD d cn,labntion is p w i n p .  
Egypt's Decade plan has been spread 
ova  20 y a n  b e a u x  d tk magnitude 
d the problem and the hfinatr). of 
Housing and Reconstruction has 
mcnrly p r e p a d  r Ibt of additional 
mjccu it would like to rcc r i h d  in the 

Ent phase. 

In urban areas in 1981. 88% of thc 
population wen t w c d  by house con- 
ncctiom a had reasonable a c e s  to safe 
water. In rural areas onl), 61% had 
w n a b k  a c a u .  Rapid population 
grow~h hr led to water rhonager in cir! 
centres and too little or no access insub- 
urban arras. Thcrt arc man! cam of 
water shut-dobn and Lilure to math 
high storeys. About 120 Ihd is available 
compartd to 140 lhd for other Middk 
Eastern countries. \I1atcr losses. 
unaccounted Cor, arc estimated to be 
40%. 

Srnitation Ircilities lapard behind 
water with 45% of tk 1981 urban popus 
lation sewed by m e n .  Onl! livc per 
cent d the mml population had adc. 
qua tc  facilities. Scwagc flooding 
a peared due to over-load in^ and 805 
$sera, was diuhargrd into watcr 
councr w-ithout treatment. Onl!.a small 
proponion of cities had uwen. 

Water quality and emucnt k moni- 
torcd by the hfinistn d Health and thr 
National Racarrh Centre k audyinp: 
water quality u pan of a study on thc 
impact d the A S H ~ ~  dam on the h'ilc 
eeosynem. In 1981. a newly-const i t  uted 
National Organistion for Pot ablc \l'atcr 
and Sanitation was established rcspon- 
sible to the Ministn of Housing and 
Reconstruction. Grraccr emphasis will 
k given to decrntralisation to makc 
bul rut horitin mponsihlc b r  water, 
uwcmw and sanitation projects. 

Tarin nnxturcr art  tnadquatc to 
cover maintenance, operating and 
expansion act ivit its. For example. in 
1980, the opcratinp: and interest 
expenses d the Greater Clim~'Hcl\r.an 
IVatcr Authority werr two and a hall 
rimes its total rcvcnut, and all 
ex nsican ccnts had to b met by arb 
s i g s .  The prorcn of making undcr- 
taking, profit-accountal)lc (that is. lFIcr 
rrccivin govcrnrncnt subsidies) is in 
hand. 'A policy is to mvi& water at a 
ptaLe all can afford, 7" hcrt is no charp  
made Cbr +werqc m \ i c o .  



Pakistan 

CPrreacy: Rupees 17.308 r: 
uss1.00 - 
Population: 93,800,000 (29% 
tuban)  
OfIicW Impage: Urdu 
Po uttiorr growth mte: 3% 
O& per rrpita: S390 
Lifc ercpccturcy: 55 
Infant mortality per 1,000 
bkrhr: 80 
Water diseases per 100,000: 
3 15 
Addt litemcy (M/F): M/19 

UNDP resident represent- 
stive: Block no 2, Di lomatic 
Enclave no I, Sector F ,amma, 
(PO Box 1051), Islamal;.td, Paki- 
stan. 

Fedeml Ministry of 
Phoning & Development, 
P Block, Islamabad 
Telex: 51 71 PLAY 

Miairtry of Power dt 
Natural Resources, A Block, 
Islama bad 
Telex: 57 14 POWER 

Water & Power Develop- 
ment Authority, \I'APDA 
House, Shahrah-e-Quaidoe- 
Azam, Lahore 
Telex: 44869 M'APDA PK 

Karachi Water Supply dr 
S e w e ~ g e  Board, Water 
Houx, MR Kayani Road, 
Kauachi 

B o r d d  to the nonh by the H h -  
hy4 rhc Kvrbrunr ud the 
H~ndJtush, and to the muth by 

the A m b h  Ser, Pakuun b an arid 
country, mpoud mainly ofmountain 
ud dcwn. 

Rain, which CilL mainly between 
July and September, & nds on the 
m o n w n  and varier P mm barely 
1 3 0 d y t a r  in U per Sind (when 
umpcnturu  d 5 2 O  E were morded in 
198)) co1,2SominprnrdtheHimr= 
hyur mountain re pn. Empontion wries from 1,250 to ,800mm in a yarr. 

Without y p t i o n ,  P&un wwld 
Be h r m .  The n d u  plain, where most 
people Live and most food i s  produced, 
receives la r  than lSOmm d r a i n  a year 
but the 60,000b-n Indu  i lion anal 
irtiptcs 12M.h of f e z  Lnd. In 
v n n g  and a d y  rummer when m o w  
melt m the hi mountain M F b" Oilh: north, rivcr icchrgr rire nmrtlc 
aUy. Drinking water ru plies are dnwn  
from lxxh ground an tf '  rufice aourrtl 
and rainwater is collected in the arid 
tones and dry, hilly rcgionr 

Pakistan has frontun with Inn ,  
Afghanistan, China and India and b 
divided into four provinces, hluchi- 
run, North West Frontier Province, 
Punjab and Sind, Tht Federal Capital 
Territory of Islamabad, the FcdenUy 
Adminuted  Tribal Arcu and the 
h'orthern AIUS are administered by the 
Federul Government which a h  hu 
nsponsibility for Azid Junmu and 
Kashmir. 

Thm ticn of Government - federal, 
provincial and lou l  are involved in 
water and sanitation p m m m c s .  The 

vemment u mponsible for 
overall frdenl $ evelo ment p l m n ~ n  reflected 
in National Le iopmen t  k n s  pre- 
pared by the National Planning Com- 
mission, in clav consulution with the 
provinces. 

The Environment k Urbrn M a i n  
Division lodo afier ovcnll cnviron- 
mental health prognmme, of the 
country, including water and sanitation 
in urban areas; a d  the Rural D m l o  
ment Division deals with w t e r  rupp r ). 

and nniudon in m n l  urcu. At pre* 
mt, the Minist of Planning & 
DcKbpmcnt m x i n a t s  rhe eUoru of 
thc e l o r  at fedenl kvel, 

Implemenution, opentiom and 
m g c m e n t  arc the nsponsibility of. 

'"s: r citia - Development Author. 
ilia t rough their water ud vwenge 
8 ncicl; 
.&cdium t- - Pmvincial Public 
H d t h  Engineering Depnmenu;  
@Rum1 - ~y t rms :  Provin- 

gpnt ion  and maintcnanq is the 
responsibility d w t e r  and uwcngc 
agencies, public h l t h  e n y e r i n k  
deponmenu and other l o o  organl- 
mtions. 

b 

ACTUAL AND TARGET LEVELS OF COVERAGE 

During the k d e  1981-90, the 
mdl population i* a red to grow 
at m avenge n t c  of 2. f!? % a year and 
the projected tout pulation in 1990 is 
107.10 million, w i t E 3 ~  living in urban 
areas and 67% in runl.  At present, Paki- 
stan b a b  looking after about four 
million d u g m ,  most of them from 
Afghanistan. 

At the r u n  oT the U'ater Decade, 
Pakkun s t  a 100% urgct for u r h n  
water rupply but it was acknowledged 
that this could not be achieved in run l  
areas, In 1981, runl  a v e n g e  was only 
18% and the aim is to increase this to 
66% by 1990. Covengc of the 45,000 
villa s u p o d  through iruulbtion 
of 2~,&anc1~umps, rtonge e r -  
\noin, Adlow mlL and piped water 
u ly schemer 

b u n  saniudon coven b planned * 

to increase from about &to 65% by 
1990. Run l  sanitation, available to 
o?l 2% ofthe population in 1981, may. K W I ~  maximum emort, be extended to 
13% d the m n l  population by 1990 
through wc of suriice d n h  ud pit 
l a t r i m  

In mid-Dcudc (1985 figures), pot- 
able water rupply was a\ailable to 
about 43% of the population (83% in 
urban md 26% in m n l  areas) while 
~ w n g c / s a n i u t i o n  of an accepuble 
standard was provided for about 20% 
(51% in urban and 6% in rural .mu). 

Ta  u b r  the Sixth Five Year Plan 
(1983%) m: Water Su ly: Incrtue 
oucrall covmgc from in 1983 to P 

A u J  popklbn w m d  (000'8) 

)00Lklb 

(la01 
80,100 12.000 1,000 

( 1 ~ )  
w.800 18,094 4,020 - 
( l m )  
nam ~ r ~ r e  r r s e  

Ulbrn po~uklton Imd (000'8) 

Podrllon 

( luo Aclwl) -w 
23.700 7,100 9,900 10.ooo 

(rus ACIWI) - -- 
16,sOo a282 1 3 m  

(19WTugd~) - -- 
~ 3 0 0  w m  a m  

Hause 
Conmtm8 

W r W  
Cmmtma O t m  



Pakistan (cont. ) 

59% in 1988 u r h  uu, from 78% to 
90X and nur \ a m  from 22% to 45%); 
and S e m r ~ g e A h h g c :  Incrcuc over- 
d Trom 17% in 1983 to 26% in 1988 
( W b a f I ~ h m 1 8 X t o b O X M d ~ d  
utu from 4.5 to 10%). 

Gowmment hu dauted S4OOM to 
rhe mmr undcr the Sixth Plan - about 
1.5 t h  the UlWUnI plTVbdy, F t  
under the Fifth Plan. M d ~ t ~ o n a l  
laom will be aUocrud to Special 
DcKbpncnt 
.nd Bduchnun ?-"= or which run& in K8m*i im 
intanrtionel q a c u  ruch u the 
Worid Bank, Asian Dcvtbpmcnt Em4 
K u w h  md ECC m u n h  will abo be 
milable. 

To coordinate Deude activitia, the 
government has enrblkhed a commit- 
tee within the existing Central k l o p  
ment Waking Pany which i s  hcrded 
by the Secrcory General, Federal 
Planning and Dewlo men1 Depart- 
menu md other F J emVPrwinciPI 

Divirion/Deprcmcnu a~mxrned with 
irnplcrnenution d t h e  w r t a ~ p p l y  and 
n n i u h  p 

A r n u ~ u Z Z " ' & h  a JK 
blcm dkck oltrainaj rntnpomr b 

followed. T k  h i t u l c  of Public 
Engineering, Lahore, in  

trcraring the number of gndur t a  in 
pub* health enginering, the Univen- 
~ t y  of Karachi wdl run a M u ~ e n  P m  

ntme in envimnmend engineering, Em College of Technology s 
audying the feasibility daublishing r 
rho01 to tnin nkilled techniciuu at 
middle management level in wricr 
supply, -rage and drainage. 

UNIT COSTS OF CONSTRUCTION 
(US S PER CAPITA) 

A pilot pogrunme i s  underway in 
184 run1 m y  +Is to,tnin 
inrtmcron who will m turn crun Ihe 
rudenu in hric hyglne, public hdrh,  
mra rupply/ruriuticm. Adequarc ole 
drinkiq wrccr and Pniution tcilitia 
will k prwidd at each d thac  rchools 
to complimart the ro l t~ r r c  mining. 

Ihe Fcdcnl Ministry d Planning 
and Development has r p  inled 
m d u n u  to devcbp ~ a t i o d t a n d -  
uds for optimrl q d i t y / q w t i t y  tor 
mta supply, r w c n  and dm+ in 
troth urkn  and mJ-. A l u t i o d  
Dnrde  Plan has been 
funding u h m e  Imm r&* wi' 

Ufem IW 
'I 

w.(r, 
wOQlv k d b b l  

b 
40 WA 45 WA JO 15 
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Philippines 

Carreacy: Peso 25.50 r 
USS1.00 
Population: 55,336,000 (40% 
urban) 
Omcial hn-e: Pilipino/- 
English 
Po- ulation growth rate: 
2.4& 
CNP per capita: US8585 
W e  expectancy: 63 years 
krtrnt m o d t y  per 1,000 
birrbr: 56.60 
Water &&sn  per 100,000: 

.I 785.38 
Adult literacy (M/F): 86/85 

WNDP resident repnsent- 
ative: 106 Amorsolo Street, 
Lagaspi \'illage hlakati PO Box 
1864, Manila, 2801 

WATF.R AND SANITATION 
AGENCIES: 

Ministry of Public Works 
and Highways, Second Street, - Pon Area, Manila. 

Metropolitan Water Work 
and Sewerage System, 
Katipunan Road, Dilirnan, 
Quezon City. 

a 
~ e ~ a r t r n e n t  of Health, San 
Lazam Hospital Compound, 
Sta. Cruz, Manila. 

A 

Office of Human Stttle- 
- meats; d o  Oflice of the Prcsi- 

dent, Malacang, Manila. 

D rtmentofFmcign 
A r r ,  PICC ~ o m p ~ e x ,  
R o w  Boulevard, Manila. 

- - 

dlhe Philippims is 
i n r o h m r j a u k n b ,  

mn (the Lrgut), Vbryul 
and Mindamo, and c0ven300,152km'. 
It h u  r population of 55.34 million. 
Them r r r  13 regionr which conatt of 75 

minces and within the provinca arc 
t 5 3 5  munkiplitks and 60 citia d 
12,000 b o r ~ g a y ~ ,  

T k  u h n  rrtu have good oam. 
muniution hcilitiu, but tr the run1 
ucu communiution nnworlrr are 
-me. 

Bcfm the Waur Decade, &err were 
six water supply corutruction agencies 
and each r ncy did its own connruc- 
tion work wfkh d t e d  in poa&i= 
mtion and overk ing functions. The 

Int*p. 
ted ~ r t c r " , t u ~ ~ l ~  P m ( ~ m m c  

was ormed b the government to akvi -  
a u  this r61em and to ddinc the 
rttporuib tiles and juridictiom of each 
agency: Nr~ionr l  Water Remurce 
Cou,ncil - r multi.agcncy body which 
coordinates and rrgulates aU activities 
d a t e d  to the development, m m r g t -  
ment control, conrcrvrtion and proper 
use of w t e r  mouzer; Metm limn 
Wateworks and Scwenge 9" yrtem; 
b l  Wavr Utility Mminutntion; 
Rural Waterworks Development 
Corporation; Ministry of Public Work 
and Highwa Mnnistry of lnul 
Government; L? inistry of Health. 

I Decade plans 

The Water Deode hu k e n  consi- 
dered as r special project by the govern- 
ment and, to ensure succcrr, d l  the 
different rgencia created r Project 
Management Ollice. A Project Imple- 
menution and Review Committee was 
crcated to achieve flective implement- 

ation ud the PlRC rrviw the progmo 
of the whole W r k r  k d e  programme, 
evaluating implementation, recom- 
mendine rolutiqns to m i n i n u  and 
rcdirrctvlg the ~mplemcnution when- 
ever necctruy. 

Water ruppl y 

The number of wrter supply facilities 
constructed b different r cncics in 
JOBS we=: 6.95; (kwl I ); 1 99 (level 2); 
and 54 (level 3). 

Priorities in selecting wrter supply 
syrtems for rum1 rrut are baKd on: 
community m m i t m c n t  and capacity; 
community need& community develop 
ment level and potentials; and capital 
c a t .  

Groundwater from s p r i n ~  and wells 
which q u i r e s  littk or no treatment to 
rnake it n ie  i s  p r e f c d  u, surface water 
when selecting appropriate water 
sup I!. projccu in rural a r ea  Shallow 
r . l E  wherever pcmible ur much 
p f e r r t d  to expensive d e p  wells. 

Intensiliution o f r  toilet construction 
crmpign is k i n g  punucd'through a 
community participation in the same 
~ s y  u hater qudity control in all 
public water sources is king  s t 4  
through the P r i m v  Health a r c  
Approach. eomdnucd on page 148 

- - 1 1 ~ 1 s  m o o  3,737 1,024 a.n.1 u,ae ?s.m 21.275 

I I 

UNIT COSTS OF CONSTRUCTION 
(US S PER CAPITA) 

I 



Philippines (cont) 

The programming of Decade imple- 
menutron activities rum fmm the 
community, b w d  on the necaury 
data and information and u then p a d  
on to the hlunicipal, Prov~ncial, 
Re 'onal and up to the National  hao or. Whemu policy, guidelines, 
technical assistance and logistic support 
i s  pmvided from the national leveldown 
to the borongoj level. 

Of the facton influencing the succcu 
of the decade a im ,  community partki- 

WATER CONSUMPTION I/c/d 

pation, intauilied ha l th  edwtion,  
government ~ u p p o r t  
~mjecp, interna~ional and in rundia ~ I L U  
m n c u l  support and WHO uchniul  

uruunce an wen to k unon t the 
mat  influential f o t u r a  of h e  h . d e  
fufilment to date. 

UNIT COSTS OF WATER 
PROOUCTION (US5/m3) 

COST ESTIMATIONS FOR DECADE 
TARGETS AND INVESTMENT TOTALS 

Ealrmrld c a l  la nwh 

tnmlml totaln 
(US (. m*m 61-15] 
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APPENDIX D 
POPULATION BELOW POVERTY LEVEL IN SELECTED COUNTRIES OF ANE REGIOIJ' 

(Source: A.1.D. Annex I1 Asia/Near East - Fiscal year 1990) 
Country Urban Rural Year of Data 

Philippines 
Burma 
Pakistan 
Bangladesh 
Morocco 
India 
Indonesia 
Egypt 
Thailand 
Jordan 

Absolute poverty income level is defined as that below which 
a minimal nutritionally adequate diet plus essential nonfood 
requirements are not affordable. 
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APPENDIX E 

TRENDS IN TOTAL POPULATION GROWTH IN ASIA AND THE NEAR EAST 

(Millions) 

Country Year 

Near East 
Morocco 
Tunisia 
Egypt 
Jordan 
Yemen A.R. 
Oman 

Asia 
Pakistan 
India 
Bangladesh 
dri Lanka 
Nepal 
Burma 
Thailand 
Philippines 
Indonesia 

TRENDS IN RURAL POPULATION IN ASIA AND THE NEAR EAST 

(Millions) 

Country Year 

Pear East 
Morocco 
Tunisia 
Egypt 
Jordan 
Yemen A.R. 
Oman 

Asia 
Pakistan 
India 
Bangladesh 
Sri Lanka 
Nepal 
Burma 
Thailand 
Philippines 
Indonesia 



RURAL POPULATION AS PERCENTAGE OF TOTAL POPULATION 

Country Year 

pear East 
Morocco 77 
Tunisia 75 
Egypt 55 
Jordan 60 
Yemen A.R. - 
Oman 95 

Asia 
Pakistan 93 
India 83 
Bangladesh 95 
S.ri Lanka 88 
Nepal 95 
Burma 83 
Thailand 90 
Philippines 71 
Indonesia 88 
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APPENDIX F 

NATURAL RESOURCES MANAGEMENT IN ANE REGION 

In the ~sia-Pacific region, the demand for natural resources 
is expected to increase dramatically over the next 15 years 
because of accelerating population and economic growth and more 

@ capital- and technology-intensive production. The region's 
population will increase by about 40 percent (in the cities by 
about 90 percent) and economic activity will double the demand 
for natural resources. Consequently, without careful planning 
and management, the following environmental conditions may 
materialize: 

a 
8 The loss of about 11 percent, or 80 million hectares, 

of current forest cover, and the consequent danger to 
critical watersheds and habitats, increase in soil 
erosion, and frequency of flooding and drought 

The salinization, alkalinization, and waterlogging of 
existing and newly irrigated land, and the widespread 
incidence of malaria, schistosomiasis, and other 
diseases 

8 The possible desertification of many marginal areas as 
a result of grazing by an increased number of livestock 

8 The depletion or destruction of many near-shore 
fisheries because of certain fishing practices near 
coral reefs, the clearance of mangroves, and water 
pollution 

8 A five-to-ten-fold increase in air and water pollution 
because of a 300 percent increase in the number of 
motor vehicles and a 150-200 percent intensification of 
industrial and mining activity 

8 An increase in environmental and health problems 
because of a possible doubling in the use of pesticides 
and their misuse 

Underlying such problems are strong political, economic, and 
- social factors which often limit opportunities to find or 
- implement more beneficial methods of natural resources usage. 

Economic pressures force many developing nations to rapidly 
exploit their natural wealth at the expense of future needs. 
Rates of exploitation exceed the regulatory capacities of 
governmental and traditional institutions, and cultural values 

- and popular attitudes discourage resource management. 



In addition, planned interventions generally lack an 
appreciation of the complexities and dynamics of interactions 
within and between natural and man-made systems, define 
objectives in narrow sectoral terms, use production technologies 
inherently unsuited to particular conditions, overvalue immediate 
production gains, and fail to internalize the costs of their 
impacts on other economic development activities. 

Despite these enormous problems there are signs of change 
for the better, partly because of a realization that constraints 
on effective natural resources management also hold back economic 
and social progress. In some areas forests are being replanted. 
A few nations are taking steps to reduce soil loss and 
desertification. The need for family planning is becoming better 
understood. Water supplies are being protected and pest 
manadement practices involving the use of pesticides are being 
reappraised. 

Encouraging though these developments are, they are far fron 
the adequate, vigorous, determined initiatives needed if greater 
human suffering and environmental degradation are to be avoided. 
There are no.quick and easy answers. The problems of population, 
natural resources, and environment are complex and long-term and 
are exacerbated by linkage with poverty, inequality, and social 
conflict.' 

Case Studv - Natural Resources in fndonesia' 
Natural resources management practices in Indonesia are 

predominantly influenced by the government's economic policies, 
private business objectives, and the socioeconomic interests of 
rural, and increasingly, urban communities. Present economic 
policies, particularly those which stimulate export earnings, 
favor short-term resource exploitation and undervalue the 
long-term benefits and costs of promoting sustainable 
development. Sectoral policies, which are frequently translated 
into inefficient production targets, are producing distortions in 
resource use, are stimulating the development of marginal land 
resources in the Outer Islands and upland areas of the Inner 
Islands, and are leading to rapid watershed and forest 
degradation. While the decline in government revenues has meant 
sharp reductions in sectoral budgets and funding for natural 
resources analysis, it has also highlighted the need to reduce 
inefficient and environmentally harmful programs and policies 
(e.g., subsidies on pesticides). 

Ultimately, these economic forces. reinforced and often - - ~~ 

biased by institutions, strongly irlf luence individual 
actions and capabilities to manage natural resources, and 
frequently act-as disincentives to sustainable resource use. The 
environmental effects of these factors can be readily seen in 



Indonesia and are constraining sustainable development. Some of 
the major problems include: 

o The deforestation of nearly 50 million hectares of 
Indonesia's rich tropical hardwoods since 1950 at a 
rate of 0.6 to 1.0 million ha annually. At current 
harvest rates and under present practices, it is 
estimated that within 30 years all of Indonesia's 
concession areas may be selectively logged. 

The degradation of 36 of Indonesia's 125 watersheds, in 
which 8.2 million hectares are considered critical. 
Erosion rates have reached 40 tons/ha, the utility of 
the downstream infrastructure has been reduced, and 
hydrological functions have been threatened in the 
degraded watersheds. 

m The loss of biological diversity and of the habitats of 
rare and endangered species from the conversion of 
forest land to agriculture. By the year 2000, an 
estimated 6 to 12 million ha may be converted. 

A nearly 200 percent increase in pesticide use since 
1981, increased contamination of food products, and 
decreased effectiveness in controlling rice pests. In 
1986 alone, 1 million tons of rice were lost to 
insecticide-resistant pests. 

rn The degradation of water quality and declining water 
supplies as a result of poor upstream agricultural, 
industrial, and urban management practices. This has 
led to high levels of heavy metals, pesticides, and 
sediment load, declining fish and shrimp productivity, 
and fish kills. 

8 Increasing quantities of liquid, solid, and toxic 
wastes from industrial and processing activities. 

Case Studv - Natural Resources in Thailand 8 

Faced with ever-keener competition for jobs and for space to 
live, work, and relax, Thais are beginning to confront a number 
of questions which hitherto seemed comfortably remote. There is - 
a feeling that many economic development projects have paid too 
little attention to the long-term sustainability of their natural 
resource base; that laws and regulations have sometimes been 
weighted in favor of the unscrupulous, rather than the 

- conscientious; and that a fair distribution of the wealth derived 
- from Thailand's natural resources is as distant a prospect as 

ever. 



Malpractices are certainly prevalent in some areas, reducing 
the potential wealth to be derived from natural resources. In 
the mining industry, for example, outsiders have encroached upon 
the extraction rights granted to legal concession holders. 
Instances of this problem have been reported from Phangnga, in 
offshore tin mining; from Doi Ngom and Khao Soon, in wolfram ore 
mining; from Doi Mok, in scheelite ore mining; and from Chonburi, 
in antimony ore.mining. The mob mining scene in some of these 
areas denies equality of wealth distribution, and short-changes 
the nation in terms of lost royalties and revenues and the 
reduced maximum ore recovery from affected concessions. 

In the forestry industry, encroachment and poaching are very 
much the order of the day; even the national parks and wildlife 
refuges are not immune. In some areas the thinking has changed 
from maximum sustainable yield to last-ditch protection. 
National policy calls for the preservation of 40 percent of 
Thailand's surface area under forest cover, yet the latest data 
show that only 29 percent remains under forest - and the downward 
trend seems set to continue. ' At the current rate of 
reforestation, restoring the missing 11 percent of forest cover, 
which would involve rehabilitating more than 35 million rai of 
deforested land, will take well over 115 years, always assuming 
that todqyts deforestation can be stopped in the meantime. 

In the Gulf of Thailand, the maximum sustainable yield of 
major fisheries is clearly being exceeded by as much as 50 
percent in some demersal and pelagic fisheries. Illegal fishing 
practices, including fishing out of season, in off-limits 
protected areas, or with destructive equipment, combine with the 
destruction of mangrove ecosystems and increasing pollution to 
threaten commercially important fish stocks. Pollution in the 
upper Gulf has crippled important mariculture operations; the 
production of bivalves by upper Gulf mariculture was cut by 
two-thirds between 1977 and 1983. 

Inevitably, the rules and regulations designed to ensure the 
proper management of fishery resources, however well-intentioned, 
will fail unless they have the support of those who do the 
fishing. If those who fish cannot be persuaded that today's 
overfishing undermines tomorrow's yields -- the yields on which 
their own children will depend -- then there is little hope of 
arresting the process of decline. 

Ultimately, Thais may have to accept the fact that highly 
.valued foods like fish roes and sea-turtle eggs will have to be 
dropped from the menu to ensure that future generations may 
harvest these species for food. 



As far as renewable land resources are concerned, too many 
upland fanners are ignorant of - or ignore - the need for soil 
conservation. The loss of topsoil and the decline in soil 
productivity are real growing threats to future security. 
Whereas slash-and-burn agriculture was once more closely attuned 
to the ecosystems exploited, it now causes untold ecological 
damage. In part this is because hill tribe and other upland 
farmers believe that they are immune from prosecution under the 
forest laws if no trees are left standing on the land they have 
cleared. The result is that natural regeneration is slowed, if 
it ever takes place at all. 

In the process, major watersheds are being denuded and 
increasing silt loads washed down into the nation's rivers, 
silting up dams and causing extensive downstream flooding. 
Meanwhile, the mistaken idea that abundant clean water is a free 
resource still persists, discouraging investment in 
water-efficiency technologies and practices. 


