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I
PREFACE

1
This paper is one of a series prepared by CIDA. Each development issues paper
concentrates on one of the sectors in which the Professional Services Branch provides
technical advice to other branches of CIDA on development projects and programs.

Within CIDA the Water and Sanitation Sector within the Professional Services Branch
is mandated to provide advice on two sub-sectors:

a) Water Supply and Sanitation Services including water for people and industry, and
the disposal of liquid and solid wastes:

- the provision of drinking water from ground and surface water to people in
rural and urban areas;

- the disposal of liquid and solid wastes affecting people in rural and urban
areas, including storm water drainage and resource recycling;

- water supply and disposal of liquid and solid wastes, including resource
recycling, for industrial and commercial enterprises.

b) Water Resources Management including overall planning of water resources and
the development of multi-purpose waterprojects:

- conducting inventories and assessments of surface and ground water

resources;

- flood hazard reduction and flood control projects;

- comprehensive development of water resource projects serving multiple
purposes;

- conservation and protection of water quantity and quality, including carrying
out environmental studies where required.

Other sectors within CIDA also deal with projects which involve water components
because water is such a vital ingredient in national development. Irrigation projects
are within the Agriculture Sector, for example, hydroelectric projects within the
Energy Sector, and water transport projects within the Transportation Sector. Projects
in the Health and Environment Sectors may also include a water and/or sanitation
component. Separate development issues papers are being prepared for each of these
related sectors. This paper concentrates on the water and sanitation sector as defined
above.

(xii)



The purpose of this development issues paper is to:

- respond in a meaningful way to the needs and priorities of the developing world;

- take maximum advantage of Canadian experience and capability;

- support the overall thrust of the Canadian Government and of CIDA; and

- inform both general and professional publics of CIDA’s past experience and future

trends in the sector.
This issues paper is intended to serve as a reference document, mainly for use by staff
within the various branches of CIDA. However, it may also be of interest to other
audiences, including:

- Canadian development partners active or interested in the sector, including those
in the private sector (consultants, manufacturers and contractors), in the public
sector (federal, provincial and municipal organizations), in training institutions and
in voluntary, non-government organizations;

- partners in developing countries; and

- other external support agencies.

The primary responsibility for preparing this issues paper rests with the Water and
Sanitation Sector in the Infrastructure Division within the Professional Services Branch.
The large task of assembling the data and writing the issues paper has been delegated
to Cowater International Inc. supported by several individual consultants and CIDA
staff. The process of preparing the issues paper has been guided by a Steering
Committee within CIDA.

Various drafts of the paper have been reviewed by external reviewers. Appendix A
describes the process by which this paper has been prepared and indicates the various
consultants, Steering Committee members and external reviewers who have assisted.

(xiii)





Chapter 1

THE WATER AND SANITATION SECTOR
IN A GLOBAL CONTEXT





Chapter1
ThE WATER AND SANITATiON SECTORIN A GLOBAL CONTEXF

1.1 ThE WATER RESOURCE

Life could not exist without water. Crops could not be grown, power could not be
generated and industry could not produce essential goods and services without an
abundant supply of fresh water. Little wonder that vital water resources - historically
regarded as “free” - now face great demands in both availability and quality of
supplies. Societies increasingly face conflicting priorities as populations grow and
nationsindustrialize.

The earth is endowed with 1,400 million cubic kilometers of water, but only 14,000
cubic kilometers or one percentof this is available as stable runoff for use each year.
The rest is found in the oceans,glaciers or as inaccessiblegroundwater. The following
analogyputswaterresourcesin aglobal perspective.

“If a half-gallon bottle held all the planet’s water, the amount of usable
freshwater would fill only half a teaspoon; of that amount, a single drop
would represent the amount of water in rivers and streams. The remaining
haif teaspoon would be groundwater. The earth’s freshwater is a precious
resource. Its uses touch every human need: drinking water and food,
cleanliness, electricity, industry, transportation, and recreation. But water is
often wasted and mismanaged in many parts of the world.” (lIED & WRI,
1987) ~1

Although the freshwateravailable globally is proportionatelysmall, it is adequatewhen
it is noted that only 2,600 to 3,500 cubic kilometers is used at present (llED’WRI,
1987). It is also not expensive,at least in Canada,as demonstratedin Table 1-1
below.

Water is a continuously renewable resource of finite and stable quantity.
Unfortunately, it is not evenly distributed throughout the world, either geographically
or temporally. Becauseof the vagariesof climatic and geographicalconditions, many
areas of the world (e.g. the Sahara) are extremely arid with extendedperiods of
drought. In these areas a net evaporationcondition exists. This means that the
amount of water lost in evaporationand transpirationexceedsprecipitation. In other
areasof the world (West Coast of Vancouver Island, for example), rain forests exist
whererunoff canbe ashigh as 70 percentof precipitation.

Canada,with seven percentof the world’s land mass,has nine percentof the world’s
renewablewater. This is a generousamount when we consider that the Canadian
populationis only onehalf of onepercentof theworld’s population.

Note: All referencesarelistedatthe endof this report,beginningon page155.
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Table 1-1 1
Typical Prices for Popular Beverages in Canada

(1987)

Beverage Cost
(S/cubicmetei)

Tap Water 0.43
Cola 920.00
Milk 1,250.00
Mineral Water 2,000.00

Despite such water wealth, Canada also has problems of uneven physical and temporal
distribution. In Southern Alberta and Saskatchewan, a combination of low precipitation
and high evaporation creates an annual runoff that represents only 10 percent of the
annual precipitation. Indeed, parts of the prairie grasslands produce no runoff, except
in infrequent wet years. There are other problems in Canada as well. These concern
the pollution of natural waters and the inefficient and competing water uses for power,
industry and agriculture. In fact, the concerns of the Government of Canada about the
management of water resources are such that the Minister of the Environment
announced a Federal Water Policy to guide the use of the resource in coming years
(Environment Canada, 1987). This policy contains some new initiatives aimed at making
water use more efficient and equitable, while at the same time protecting it for the
use and enjoyment of future generations.

The world is fortunate to have a perpetual and stable supply of water. However, it
must be harnessed, distributed and used effectively and conservatively in the face of
growing pressures created by a burgeoning world population.

Unfortunately, many countries of the developing world do not have plentiful supplies of
fresh water, indeed shortages are often extremely acute. Furthermore, in countries
where the natural supply is adequate, the quality is often so poor, it causes sickness,
suffering and death. This paper is mainly about the situation in these countries.

1.2 GLOBAL WATER RESOURCES ISSUES

In the following sections, several of the major issues related to this sector are
discussed.

12.1 Health Issues

The Director General of the World Health Organization, Dr. Halfdan Mahler, has stated
that the number of water taps per 1,000 people is a much better indicator of public
health than the number of hospital beds. Chapter 3 outlines the role that safe
drinking water and sanitation play in the health-of-people development process, and
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indicates that by the late 1930’s major epidemics and sicknesses due to contaminated
water had been eliminated in many of the developed countries.

But, for over half of the world’s people, the majority of whom live in developing
countries, clean water (and in some cases, water of any kind) still is more of a wish
than a reality. Invariably, basic sanitation is even less available than water supply.
The absence of these essential services has caused untold hardship and misery.
UNICEF reports that some 12.4 million deaths occur annually from water, feces and
dirt-related diseases (UNICEF, 1987). In addition to these 34,000 deaths daily, many
more people are sick and incapacitated. The economic loss is immense. In terms of
development, these statistics paint a graphic picture of the challenge to a world in
which people should be given the opportunity to live productive and fulfilling lives
(World Bank, 1986a). In the developing world, meeting both health and economic
needs, by providing adequate and safe drinking water through suitably managed
community water supplies, is a major challenge.

Between 1985 and 2000, Third World urban populations are expected to increase by
some 800 million people. Since many urban residents are presently without service,
this suggests that urban centres in the developing world must increase their capacity
to develop and manage their water supply and sanitation services by 100 percent
(WCED, 1987).

A part of this challenge will be the need to restore and rehabilitate many services that
have deteriorated through lack of funds and/or mismanagement. Strengthened sector
institutions, supported by a strong cadre of trained technicians, will be required to
deal with these issues.

1.2.2 Economic Issues

The provision of safe water supply and sanitation services, including solid waste or
residual disposal systems, is not always recognized as necessary for economic growth
and is often not a component In economic development strategy. There is a perception
among many economic planners, especially in the present financial climate, that water
supply and sanitation improvements do not generate economic activity in the same way
as do investments in energy development, agriculture, or resource extraction. For that
reason, the water sector is often classed with other service sectors such as health and
primary education. Water sector funding by multilateral and bilateral agencies seldom
exceeds ten percent of their total program budgets. It is true that the services
delivered by the sector cannot be exported, thereby earning foreign exchange. Yet in
a domestic economy, the water sector’s contribution to GDP is substantial. Economic
activities required to improve the standard of living through improved water and
sanitation services are outlined in Chapter 2. All of these activities contribute directly
to economic development.

1.2.3 Management of Water

The multiple uses of water make effective water management imperative for all
economic activity. Water is essential to agriculture for the growth of crops and the
care of livestock; to processing and manufacturing industries; for the production of
hydro and thermal electric power~ and for marine-based transportation systems. In
rivers and streams, transportation uses compete with the needs of fisheries, wildlife
and related habitats. Tourism and recreation also thrive on clean water. Equitable
and optimum uses of water resources, safe storage, flood control, and drought
protection are needs that have become obvious to all countries.
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Single-purpose uses of water resources create conflicts and reduce the potential for
other uses. This results in environmental and economic losses that are sometimes
irreparable. Single-purpose misuse of water resources, such as using water to
assimilate wastes, results in pollution that can cause illness and death, as well as social
and economic hardship, in developing countries.

Water use and the development of land are Inextricably linked to one another. Because
of a lack of understanding of this interrelationship, tragic errors in human development
have occurred. The recent crisis in the Sahel region of Africa is one example.
Although the extended drought caused widespread illness and the loss of millions of
lives, inadequate water resources management and inappropriate land-use practices were
at the root of the problem (WCED, 1987). Another example is the over-cultivation of
drier areas in the Canadian Prairies, combined with the use of fertilizers, pesticides,
and inappropriate irrigation systems, which increased salinity and resulted in massive
soil erosion and land misuse. Runoffs now pollute receiving streams and rivers with
sediments and chemicals, threatening their availability as domestic water sources.

1.2.4 Management of Pollutants

Progress has been made in reducing oxygen consuming wastes in some developing
countries; however, industrial waste discharges have gone unchecked in most others.
Regrettably, pollution control is a necessary cost of industrialization and urbanization
with which the developing world has neither the fiscal nor the human resources to
contend. This is particularly true of the more exotic chemical pollutants, such as
heavy metals and organic pesticides. In China, for example, wastewater severely
pollutes seventy percent of the country’s 78 monitored rivers; China treats only two
percent of its total wastewater. Countries such as China, India and Brazil, which have
major industrial development programs, are finding environmental quality control very
difficult to justify financially.

1.2.5 Global Perspective

At the international level, few programs exist to deal with environmental issues which

have a global impact. Examples include:
- agricultural chemicals spi11 into the Rhine River in Switzerland, killing millions of

fish and threatening the drinking water of Germany and the Netherlands;

- the destablization of the hydrological cycle throughout S.E. Asia from rapid
industrialization, runoff from increased use of pesticides and fertilizers, and
excessive water withdrawals;

- industrial chemicals, discharged by Canadian and U.S. industry, threaten the
environmental stability of Lakes Erie and Ontario;

- major floods and droughts occurring throughout the world, as a result of
increasing deforestation and land erosion, stemming from inadequate water/land
management programs, the effects of which have international impact.
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As described in the report by the World Commission on Environment and Development,
the world has reached an interlocking crisis In which water has an intricate role. A
situation, where until a few decades ago:

“the planet was a large world in which human activities and their effects
were neatly compartmentalized within sectors (energy, agriculture, trade),
and within broad areas of concern (environmental, economic, social). These
compartments have begun to dissolve. This applies in particular to the
various global “crises” that have seized public concern. These are not
separate crises - the “green house” warming trend, the thinning of the ozone
layer, the developmentcrisis., the energy crisis. They are all one.”

(WCED, 1987)

1.3 ThE CHALLENGE AHEAD

It is apparent that the planet’s present water situation is far from satisfactory.
However, given human ingenuity and the potential of the earth for renewal, it is
reasonable to anticipate improvements for future generations.

The complexities of continued poverty, population growth and economic development
require a global agenda for change, if we are to significantly improve the human
condition and protect national heritages, as exemplified by their water resources. It is
in this light that the World Commission on Environment and Development established
Its strategy for sustainable development” which is defined as: development that meets
present needs without compromising the ability of future generations to meet their own
needs. It contains two key concepts: -

- that environmental preservation and the development needs of the poorest people
are inextricably linked; specifically that the basic needs of the poorest people
must be met, in order that they are able to care for their environment;

- that technological development, as well as social, political and economic
organizations, impose limits on the global society’s ability to solve its problems;
improvements in these areas improve the prospects for successful solutions.

There is encouraging evidence which indicates that we have the capacity to develop
solutions to our environmental problems. For example, a massive clean-up of pollutants
has occurred in North America and Europe since 1969; regulatory authorities are
indicating that rivers and lakes in these regions are now showing a steady
improvement. The River Thames in Britain, the Rhine River in Europe and Lake Erie
in North America are well-acknowledged achievements in water body restoration
through wastewater control.

Chapter 3 describes the efforts launched by the International Drinking Water Supply
and Sanitation Decade (IDWSSD) to provide clean water and sanitation for all by 1990.
The IDWSSD will not achieve its goals by 1990, mainly because of the continued
compounding growth of populations and continued economic stagnation in the
developing world. As of 1985 (mid-Decade), there were still an estimated 1.5 billion
people without access to clean water. However, in the first half of the Decade, 270
million had been reached with improved supplies; an encouraging achievement, which is
resulting in renewed efforts by developing countries and donor agencies alike.
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In summary, the challenges of the future for CIDA and other external support agencies

include:

- finding solutions to the rising world population acceptable to all; -

- accommodating urbanization trends with programs to provide services needed,
including managing the resulting wastes;

- increasing international cooperation in planning for those activities with global
impacts; and

- increasing cooperation between the scientific, financial and economic communities
of the world aimed at finding solutions acceptable to all.
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ch~ter2

RELATiON OF ThE WATERAND SANIJAT1ON SECTOR TO CANADA’S
OFFICLAL DEVELOPMENT ASSISTANCE OBJECTIVES AND POUCIES

21 OBJECTIVES OF DEVELOPMENT ASSISTANCE

The objectives for Canada’s Official Development Assistance (ODA) program are clearly
stated in “Sharing Our Future: Canadian International Development Assistance” (CIDA,
1987c). This document was released in March 1988 by the Minister for External
Relations and International Development. It presents a new strategy for Canada’s aid
program, including the adoption of an ODA charter. This strategy is a statement of
the general policies that will be applied to the Canadian development assistance
program for the next decade.

The publication of the new CIDA strategy followed a period of intensive review of
Canada’s involvement in assisting developing countries. In May 1987 the Winegard
Committee released its report entitled “For Whose Benefit?” (SCEAIT, 1987). The
Government’s response to this report was given in September, 1987 in the report “To
Benefit a Better World” (CIDA, 1987b). Both of these reports gave detailed statements
on the purposes, objectives and policies of Canada’s aid program and endorsed the
proposition that “meeting the needs of the poorest countries and people should remain
the primary and overriding objective of Canada’s development assistance program”.

The ODA charter presented in ‘Sharing Our Future” is based on four principles and six
development pnorities. The fourprinciples are:

1. Putting poverty first the primary purpose of Canadian official development
assistance is to help the poorest countries and people of the world.

2. Helping people to help themselves: Canadian development assistance aims to
strengthen the ability of people and institutions in developing countries to solve
their own problems in harmony with the natural environment.

3. Development priorities must prevail in setting objectives for the aid program. As
long as these priorities are met, aid objectives may take into account other
foreign policy goals.

4. Partnership s the key to fostering and strengthening the links between Canada’s
people and institutions and those of the Third World.
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The six development priorities or thematic objectives are:

1. Poverty alleviation in rural and urban areas;
2. Structural adjustment of economics;
3. Increased participation of women;
4. Environmentally sound development;
5. Food security; and
6. Energy availability.

“Sharing Our Future” explains that the development of human resources is the key to
the development process. Canada’s new strategy for development cooperation increases
the emphasis on human resource development, making it “the lens through which all of
Canada’s development efforts are focussed”. Moreover, the strategy affirms: “The first
priority of human resource development must be to help supply the basics of health:
clean water, sanitation and adequate nutrition” (pages 36 and 37).

Thus health-oriented water and sanitation services are regarded by CIDA as a
fundamental and basic prerequisite for all other development.

In outlining the dimensions of poverty in developing countries “Sharing Our Future”
makes numerous references to the role of the water sector, viz:

“1.4 billion people do not have access to clean water” (p. 24);

“80 percent of all the world’s sickness is attributable to the lack of a

reliable supply of clean water, and to unsanitary living conditions” (p. 37);

“64 percent of the world’s rural population and 23 percent of urban dwellers

do not have access to a safe water supply” (p. 37);

Programs and projects in the water and sanitation sector can contribute very strongly
to the Government of Canada’s development objectives and priorities. Sector projects
can respond directly to three priorities (poverty alleviation, increased participation of
women and environmentally sound development). Indirectly, water resources
management projects support food security (water for crops and livestock) and energy
(hydroelectric projects and cooling water for thermal generation). Finally, the
structural development priority includes measures to cushion the social and economic
effects of adjustment, such as the continuous provision of basic water and sanitation
services to the poorest people.

Water supply and sanitation services meet basic needs for living and health. Such
projects respond directly in aiding the poorest people, while developing human
potential, improving living standards, alleviating poverty and increasing the
participation of women. Access to safe drinking water is almost always defined as a
basic human need, along with shelter and food. Water is a necessary input to
economic activities such as agriculture, food processing and manufacturing. Sanitation
includes the hygienic removal and disposal of liquid and solid wastes and is important
for basic health and for environmental preservation and, consequently, the
sustainability of development.

That the water sector is important in national development is attested to by the new
Federal Water Policy endorsed by the Government of Canada (see Box 2.1). In many
respects, water sector management is even more important to developing countries
since, in most cases, they are not as well endowed with water resources as Canada.
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Canada Adopts New Fedeval Water Policy Box 2.1

Water resources management projects focus on the conservation, protection and use of
this precious resource, which is important for social and economic development and
critical for agriculture, hydroelectrical energy, drinking water supplies and
sustainability of development. Proper management of the resource provides for the
protection of water quality and the optimization of multi-purpose water use.

Sound development is also in Canada’s own longer term economic interest, since the
nation’s own well-being depends on a growing international economy. In the shorter
term, development helps Canada forge mutually beneficial economic relationships.
These trade and economic interests are discussed further in Section 2.3.

Finally, Canada has numerous other foreign policies and political objectives to which
the aid program can contribute. Some of these are discussed in Section 2.4.

2.2 AID OBJEC11VES AND ThE WATER AND SANFFATION SECTOR

Water supply and sanitation services respond strongly to the following aid objectives:
better health, improved living standards and poverty alleviation; human resources
development; and increased participation of women. Water resources management is
important in the following areas: food security; energy availability; flood and drought
control. These topics are discussed briefly below. It should be noted that Chapter 3
provides more extensive information on the sector’s role in the development process.

Thepolicy has the overall objective:In October, 1987, the Minister of the
Environment released the government’s
Federal Water Policy. ft states that
water is Canada’s most undervalued and
neglected natural resource. The
underlying philosophy is that water is a
commodity which has real value and
better management of it is required for
its allocation among increasing and
competing uses. One of the thrusts of
the policy is to promote realistic
pricing of water such that beneficiaries,
as well as polluters, pay for its use and
abuse, thereby increasing fairness and
equity.

To encourage the use of freshwater in
an efficient and equitable manner con-
sisterit with the social, economic and
environmental needs of present and
future generations.

And sets as its goals:

1. To protect and enhance
qualityof the water resource.

the

2. To promote the wise and
efficient management and use of
water.

Source: Environment Canada, 1987
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BettorHeaIth~Improved LivingStandards and PovertyAlleviation

Shortages of clean drinking water and sanitation facilities are among the principal
causes of poor health and misery in the developing world. These problems in turn
contribute to low living standards and poverty. The potential impact of water sector
programs to the alleviation of poverty is immense. Few other sectors can contribute
as effectively to the alleviation of human distress as can the water sector.

“There are no shortcuts to improved public health in developing countries.
Vaccination, chemotherapy and insecticides are in most cases of limited
value. Lasting results can only be achieved with the general introduction of
satisfactory systems of water supply, wastewater disposal and sanitation to-
gether with intensive health education campaigns”.

(Schiller& Droste, 1982)

Uke food, the consumption of water is vital for human survival. Water is also
required for washing, cooking and food preparation. But not any water will do.
Unless the water is safe, it can be the channel by which sickness and disease are
spread. Similarly, unless human and household wastes are disposed of safely, they also
contribute to the spread of disease and illness. Thus water supply and sanitation,
together with health education and other health programs, are necessary components of
improved public health.

As may be seen in Table 3-3, life expectancy In 1980-85 in North America Is 71.1
years, whereas in Africa it is only 49.7 years. Similarly, the infant mortality rate is
27 per 1000 live births in North America compared with 114 for Africa. The same
Table shows the considerable progress that has been made in improving these figures in
Africa and other developing regions over the past generation. Much of this
improvement has been due to improved water and sanitation services.

More than 12 million people die annually from diseases related to unsafe water supplies
and unsanitary environmental conditions. Furthermore, about five million children die
each year in developing countries from acute diarrhea and related causes. It has been
clearly demonstrated that poor environmental sanitation is the critical link (UNICEF,
1987). The extent of the need for improved water supplies and sanitation is shown by
the population data presented in Table 3-4. They show for example, that the majority
of people in Africa are without adequate water supply and sanitation services. Figures
forother areas of the developing world are somewhat better, but similar.

Projects in the water and sanitation sector respond directly to CIDA’s basic objectives.
The development of human potential is only possible if people are healthy. Data
presented in Chapter 3 demonstrate that preventable disease and sickness are still all
too common in the developing world. Most people, especially the rural and urban poor,
are still are without adequate water and sanitation services. Similarly, improvements in
water and sanitation have the potential of making strong contributions to improving
living standards and economic development activities.

CIDA’s commitment to direct assistance to the poorest peoples is also strongly
supported by the water supply and sanitation subsector, since it is the rural and urban
poor who suffer most from the absence of these services.
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The education and training requirements of the water and sanitation sector are very
acute and are one of its major bottlenecks. Trained and skilled people are required at
all levels, including operators, maintenance personnel, mechanics, engineers and
managers. In recent surveys of the needs of the sector, the lack of adequate numbers
of trained and experienced personnel is always very high on the list of constraints
(IDWSSD, 1987). Canadian expertise and capacities for training in this sector are very
strong, as outlined in Chapter 4.

Within the water resources management subse~or, the need for improving local
capabilities to assess and manage water resources is perhaps even greater than for
water supply and sanitation. This is often because the need for the best possible
management of water resources has not yet been adequately recognized. Environmental
considerations, sustainability of development and optimum resource allocation are only
beginning to be recognized as being critical to the development process. These
concepts are at the heart of water resources management. Developing countries simply
do not have the trained personnel they need in these areas.

Inoreased Participationof Women

it is often stated that “water is a women’s issue”. This is because women play such an
important role in the domestic use of water and, in most parts of the world, hauling
water is mostly done by women. Few other sectors offer such a wealth of
opportunities for involvement by women as water and sanitation. Since women are
direct beneficiaries of water and sanitation improvements, they can and should be
involved in the planning, implementation, operation and maintenance of the systems.
The roles of women are further discussed in Chapters 3 and 7.

Economic Growth and Productivity

Water and sanitation sector projects contribute to economic growth and productivity in
several important ways.

Improving the health of the population improves their productivity by reducing time
lost because of illness and increases their energy and alertness levels. Sick people
cannot contribute as effectively as well people.

Reducing sickness and disease reduces the costs of medical treatment. Over the past
decade, developing countries have realized that they must follow preventative rather
than curative health care policies. Improved water and sanitation is one of the most
effective means to implement preventative health care policies.

Finally, projects and programs in water resources management and in water supply and
sanitation make substantial and direct contributions to employment and economic
development in Third World countries. The project cycle in the water and sanitation
sector normally includes a number of stages: fact-finding, inventory and data analysis,
planning and design, implementation, management, and operation and maintenance. The
first stages create employment and training opportunities in the short-term, which
culminate in the construction phase. In the long-term, through institution building and
human resource development, jobs are created in management, administration,
engineering and technical services for the operation and maintenance of the facilities.
These are permanent and important jobs. Proper emphasis and commitment to provide
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I
adequately staffed, and funded organizations to manage, operate and maintain the
utilities means that a considerable increase in local employmentwill take place.

Flood/DrcdJgM Contr&

One of the major humanitarian benefits to be achieved through appropriate water
resources management is the amelioration of the devastating consequences of floods and
droughts. These two extremes have become major issues In all parts of the world,
forcing examination of forest exploitation and over-cultivation of agricultural lands.
This increase the intensity of flooding and desertification in many regions of the
developing world. Good water resources management policies and projects, implemented
in coordination with the agriculture and forestry sectors, can go a long way to prevent
these disasters.

Food Security and EnorgyAvailabiiity

The water sector is important to both of these objectives because agriculture,
hydroelectricity generation and fuelwood are all in a balanced relationship with each
other and with the water resources of a region. Over-extension of agriculture into
areas which are not suitable for agriculture, such as steep slopes, has a negative effect
on fuelwood availability and stream flows. Good water resources management involves
not only the conservation of surface and ground water to maximize water availability,
but also the judicious allocation of the resources to the various uses, including
irrigation, hydroelectric power generation, domestic and industrial uses.

2.3 TRADE POUCY AND ThE WATER AND SANITATION SECTOR

The water and sanitation sector offers a number of opportunities for increased
Canadian participation in trade with developing countries. Many countries which are
now poor and are aid recipients will one day be in an improved position to purchase
goods and services. This has already happened in countries such as Nigeria, Korea,
Taiwan, and Indonesia. Canadians and Canadian companies have benefltted from these
opportunities in the past, and even greater ones will present themselves in the future.
Canadians, with the relevant experience and capability, can and do obtain contracts for
goods and services for projects funded by agencies such as the World Bank and the
Asian Development Bank. The opportunity to gain experience through CIDA-funded
projects is an important way to permit companies to grow in international experience.

Canada has an international image of having vast, clean water resources and clean,
well managed cities. This image affords Canada an opportunity to establish a presence
in the water and sanitation sector in the developing world trade market. Canada’s
economy depends heavily on its export trade and, therefore, has a vital stake in the
stability and economic growth of other countries, rich and poor alike. The water
industry in Canada is large, employing more than 100,000 people. Further information
on the domestic water industry is provided in Chapter 4.

More than 200 firms in Canada, representing 4,000 employees, are involved in the
production of water or sanitation-related services (DRIE, 1985). Export opportunities
provide the facility to expand that base and permit the industry to grow, as well as to
transfer its technology to counterpart firms and government officials, thereby
improving self-reliance in the developing countries.
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The overseas export of Canadian services in the water sector is primarily concentrated
in the consulting engineering industry. Thirteen Canadian firms were listed in the top
200 international consulting firms, with their foreign billings totalling $363 million in
1983 (DRIE, 1985). Canadian firms have about seven percent of the international
consulting service market, ranking behind U.S.A., Britain and France. Fifteen firms are
consistent overseas exporters with the water sector representing approximately eight
percent of their earnings.

Opportunities exist for Canada to strengthen its trade with the developing world by
introducing its water sector capability, not only through the Bilateral program but also
through the Multilateral and Business Cooperation programs of CIDA.

Export opportunities are greatest for trade in the service/consulting sector. These are
followed by export opportunities for hard goods such as water and sewer pipes,
package treatment plants, pumps and pressure vessels and certain specialty items, as
well as construction contracts. There ale also opportunities for firms to enter joint
venture and turnkey projects. These allow Canadian excellence in technology and
management to combine with local capabilities to carry out projects. This trend is
already quite strong in a number of areas.

Sometimes the question is asked, “By exporting our skills and technology, are we not
gradually putting ourselves out of business?”. In fact, the contrary is the case. The
need for assistance in the water and sanitation sector in the developing world is
immense; so much remains to be done that the opportunities available are many. In
this sector, the absorptive capacity of recipient countries is very large, both in terms
of human resource development and the need for physical plant and infrastructure.
The water sector is an area where the ODA effort can be increased for the economic
benefit of both Canada and the recipient countries.

2.4 POUTICAL OBJECTIVES AND ThE WATER AND SANITATION SECTOR

Canada’s political objectives for the aid program are that its efforts should contribute
to overall foreign policy objectives, particularly in the areas of global peace and
security, including emergency assistance; improvements in human rights, including
poverty alleviation; and, in strengthening international cooperation (CIDA, 1987b). The
following sections comment on the role of the water and sanitation sector in relation
to these objectives.

GlobalPeace andSecurity

Peace and security may be threatened in a number of ways which are related to the
water and sanitation sector. Mass poverty, sickness and disease among rural and slum
dwelling peoples provides ripe ground for revolutionary ferment aimed at redressing the
balance in a world where so much affluence exists alongside misery and poverty.
Conflicts may arise over the right to control and manage water resources both within
national boundaries and between countries. Environmental degradation and pollution is
increasingly recognized as a pending global crisis. By assisting countries to develop in
this sector, Canada can makea strong contribution to global peace.
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By helping countries to improve their water supply and sanitation services, Canada can
make clear and visible contributions to the Improvement of the living conditions of the
poorest segments of these societies and thereby assist them to strengthen their sense
of partnership in the development process. This process is aided by the fact that
projects normally include not only the contribution of physical amenities, but also the
developing of institutional arrangements between the communities and their
governments. As outlined in Chapter 4, Canada has excellent technical capabilities
among its consultants, NGOs and institutions to carry out this assistance at the
community level for both rural and urban societies.

The problems of water rights and control in the developing world are immense. In
most cases, political jurisdictions do not follow water basin boundaries. Boundaries are
quite arbitrary, or tend to follow rivers. As organized development proceeds, water
demands increase and environmental concerns become more pressing. Problems in the
area of water rights and control are bound to intensify.

Human Rights

The respect for human rights is regarded by Canada as one of the most important
conditions for development and an integral part of foreign policy. Entrenched poverty
and denial of access to shelter, health, nutrition, education and employment are
considered barriers to the attainment of human rights. Similarly the denial of equal
opportunities for women is a denial of human rights (CIDA. 1 987b).

The provision of safe drinking water, the removal of wastewater and the collection and
disposal of garbage are among the most effective and direct means to alleviate poverty
and misery and thereby improve the lot of the poorest people. These improvements
also impact most directly on women and children. Not only are women major
beneficiaries, but they can also participate in the planning, construction, operation,
maintenance and management of the facilities. This is especially true of the basic
systems that are required for the rural and squatter settlements of the developing
world. It is less true for large urban systems which need to be centrally organized
and managed.

India and Pakistan SolveWater Sharing Problem Box 2.2

After the Indian sub-continent achieved
independence in 1946-7 end the two
countries of Pakistan and India were
formed, it wasn’t long before a conflict
of interest over the sharing of the
waters of the five rivers of the Punjab
took place. Fortunately the World
Bank, supported financially by Canada,
UnitedStates, India, Britain, Australia,

New Zealand and West Germany, was
able to devise a massive and dramatic
solution which led to the construction
of the great “link canals” in Pakistan.
These carrier canals supply water to
the irrigation systems which had pre-
viously depended on rivers whose flow
is now completely used in India. Thus
was a war overwateraverted.

Source: Hodges, R.C. (1957)
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A barrier to integration is often the lack of communication between community groups
or with the government. Water and sanitation projects are excellent vehicles for
breaking down these barriers because they Involve a great deal of community
participation. Often, they are the first activities undertaken which force communities
to organize themselves, to communicate with other communities and with governments.

In refugee camps around the world and in disaster-struck areas, basic living conditions
are often deplorable. Assistance with the provision of water and sanitation In those
cases is a strong support for human rights because the people are usually in an
extremely poor position to help themselves.

Strengthening Intemati~lCooperabon

This sector offers many opportunities to respond to this objective of Canada’s foreign
policy. The International Drinking Water Supply and Sanitation Decade (IDWSSD) is
drawing to a close. It is now clear that its goals cannot be reached. Nevertheless,
there has been a considerable strengthening of international cooperation and awareness,
which will improve effectiveness of future efforts in this sector. Cooperation has
resulted in increased funding, sharing of methodologies and technologies for the sector,
as well as strategies for the future. Canada has played an active role in the IDWSSD
up to this time. Opportunities exist to increase this role even further during the
remainder of the Decade and on into the future.

Orangi Residents Build Own Se~rageand Drainage Systems in Pakistan Box 23

In Karachi’s poor suburbs, the govern-
merit does not function. That is one
reason for the riots which have killed
several hundred people in this sprawling
Pakistani city in the past six months.
The bright side is that the inhabitants
have started taking over the functions
of government themselves. Mr. Akhtar
Hameed KJ,an, the man behind the
widely admired co-operative movement
in East Pakistan (now Bangladesh) in
the 1960’s, is showing them the way.

The Orangi project in Karachi remains
wholly independent. Mr. Khan, who
had gone to Pakistan after Bangladesh
was created, started talking to people
in Orangi in 1979 about building a
drainage and sewerage system for them-
selves; it was clear the government was
not going to provide them with one at
a price they could afford. The idea
slowly gained ground. Street commit-
tees were formed, the pilot project
gave technical advice and sold materials
at cost, and the people provided or
hired the labour. Half of Orangi has
now been hooked up. No charity is
involved. The idea is that people
should pay for what they get~, because
then they will look after it properly.
The cost of being hooked up is around
1,000 rupees ($60) a house — one
month’s average wages. The municipal
development authority would charge
five times as much.

In the past five years people have
begun doing things for themselves. Mr.
Khan provided the example with his
Orangi Pilot Project. Orangi, which is
home to nearly one million people, is
Karachi’s biggest and most chaotic
township. The project has got its
residents to build themselves a proper
sewerage system with no help from the
authorities.

Source: The Economist, April 1987
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A great deal of cooperation will be required In the future among nations sharing river
basins, in order to arrive at clear and equitable sharing of water resources and
environmental control measures. The African continent is particularly sensitive to this
problem since most of its river systems spill across national boundaries. There is a
need for river basin authorities to be set up among the countries affected. A measure
of the need is seen by comparing the European and African situations. In 1972, Africa
ha’cl only 34 international water treaties although it has 56 international river basins,
of which 12 are shared by four or more countries. Europe had 175 treaties covering
48 river basins, of which four are shared by four or more countries (lIED & WRI,
1986). The problem in this area is compounded for African countries by the fact that
their expertise and available data on the water resources are woefully inadequate. This
will present numerous opportunities for Canada to demonstrate its commitments to
strengthening international cooperation by assisting countries in this area.

Building Public&ç.tpoft

The Government in its new strategy has decided to place new emphasis on public
education concerning international development programs in order to stimulate public
awareness. Projects and programs in the water and sanitation sector are ideal to focus
the attention of Canadians on CIDA’s international development activity. Every
Canadian uses water supply and sanitation systems every day.

Furthermore, Canadians are becoming increasingly aware of the importance of their
water resources and how they need to be effectively managed and protected. The
Federal Water Policy adopted in November 1987 is dedicated to preserving and
enhancing this resource (Environment Canada, 1987).

The water and sanitation needs of developing countries are relatively easy to analyze
and communicate. This sector has received support from the onset of Canadian
international development programs. Information exists on results already achieved, but
much remains to be done. For these reasons, development assistance in this sector is
a splendid candidate in CIDA’s strategy for public information and awareness about
international development.
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~h~ter 3

li-IE SECTOR IN TERMS OF DEVELOPMENT
AND CROSS-SECTORAL UNKAGES

3.1 THE NEED FOR WATER SUPPLY AND SANITATION SERVICES

3.1.1 Water Supply, Sanitation and Developmesd

The provision of clean drinking water and safe waste disposal, combined with improved
personal hygiene, leads to a reduction in sickness and death and in the percentage of
people rendered less productive by disease. The International Institute for Environment
and Development quotes World Health Organization estimates that 80 percent of all
sickness and disease in the world is attributable to inadequate water or sanitation
(lIED, 1981).

The terrible toll of water-related diseases is well understood by UNICEF, whose
analyses include the following statements:

“Poor environmental sanitation is a critical link in the chain of diarrhea!
disease which enlraps young children of developing countries and claims the
majority of deaths in the 0-5 age group. Contributing factors are unsafe
and insufficient water supplies, the lack of safe means of human waste
disposal and inadequate persona! and household hygiene, including poor food
handling practices.” (UNICEF, 1987).

“About five million children under five in developing countries die each year
from acute diarrhoea and related causes, the largest single cause of death of
young children.” (UNICEF, 1986).

“Each year an estimated 12.4 million deaths occur from water-, feces-, and
dirt-related diseases.” (UNICEF, 1987).

The linkages between bad water, poor sanitation and disease were first understood in
the 19th Century. Snow’s classic epidemiological study of an 1854 outbreak of cholera
in London, England related 700 deaths over a 17 week period to the use of water from
handpumps. The source of water for the pumps had been contaminated by a leaky
drain carrying wastewater from the house that was the site of the original cholera
case. Remarkably, Snow’s discàvery predated Pasteur’s germ theory of disease by a
decade and Koch’s identification of the causative organism by three decades.

By the end of the 19th century, the “portal of entry” theory of infection had been
postulated. This theory stated that micro-organisms entering the human body through
the mouth via water, or food, caused diseases. It was conclusively demonstrated for
cholera and typhoid, as well as for a host of other diseases, that fecal-oral routes
were predominant in the transmission of disease, and that any intervention which broke
the fecal-oral cycle could be effective in disease control.
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Water-borne diseases were widely prevalent in North America during the later part of
the 19th and early 20th century and were then among the leading causes of death and
illness. However, the decline of water-borne diseases closely parallelled the
establishment of public water supplies and sewerage and, it should be noted, economic
development. Correlations were especially strong for communities taking their water
supply from protected watersheds or from underground sources. A decline in disease
followed, firstly with filtration, and then with chlorination of water supplies (McJunkin,
1982). By the late 1930’s, many countries in the developed world greatly reduced
water-borne diseases by providing safe water supplies. Sanitation followed rapidly,
although pollution of the aquatic environment remains as a problem. Chapter 4
provides further comments on the Canadian experience in this area.

Table 3.1 provides information on the impacts of diseases associated with water and
sanitation on a global basis. Some of these are water-borne while others are water-
related in other ways. The statistics confirm diarrhea as, by far, the most lethal
disease, accounting for five to ten million deaths annually, most of these being
children, and up to five billion people infected annually.

Although control of epidemics in the developing world is important, the ongoing daily
monitoring and control of the prevalent diseases in a community is more important in
the aggregate. Endemic disease is not clear-cut in its relation to water supply; for
many diseases there are alternative routes of transmission. However, over 100
published studies support the relationship of water supply to health. Indeed an
extensive World Bank review found that:

“Other things being equal, a safe and adequate water supply is generally

associated with a healthier population. This has been unequivocally
demonstrated for urban areas and in varying degrees for rural situations.
The difficulty lies in measurement rather than qualitative trends.” (Saunders
& Warford, 1976).

A WHO review of 67 studies from 28 countries indicates that improvements in water
quality and availability are especially effective in reducing sickness and death due to
diarrhea. Table 3.2 provides the results of these reviews.

Table 3-3 provides an indication of the improvement in life expectancy and infant
mortality rates in recent years, much of which is due to improved water supply and
sanitation services. Improvements in developing regions are particularly striking.
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Table 3-1
Global Imps’cls of Diseases Associated with Water Supply and Sanitation

Infection

k~fedions
thousands

/year

Deaths
thousands

/year

Average
no. of days

lost percase
Relative

disability*

Amebiasis 400,000 30 7-10 3
Water- Diarrheas 3-5,000,000 5-10,000 3-5 2
Borne Polio 80,000 10-20 3,000+ 2
Diseases Typhoid 1,000 25 14-28 2

Water-
Ascanasis
(roundworm)

800,000-
1,000,000 20 7-10 3

Related Leprosy 12,000 Very low 500-3,000 2-3
Diseases Trichunasis

(whipworm) 500,000 Low 7-10 3

Water-
Based Schistosomiasis 200,000 500-1,000 600-1,000 3-4
Diseases (bilharzia)

Diseases African trypanosomiasis 1,000 5 150 1
With (sleeping sickness)
Water- Malaria 800,000 1,200 3-5 2
Related Onchocerciasis 30,000 20-50 3,000 1-2
Vedors (river blindness)

Fe~
Disposal Hookworm 7-9,000,000 50-60 100 4
Diseases

* 1 means the sufferer is bedridden

2 able to function to some extent
3 able to work
4 experiences minor effects

Source: Decade Dossier, UNDP (1978).
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Table 32
Percentage Reductions in Diarrheal Morbidity Rates Attributed to Water

Supply or Excreta Disposal kTlprovemerds

Type of Intervention Number of
Results

Percentage Reduction
Median Range

All interventions 53 22 0-100
Improvements in water quality 9 16 0-90
Improvements in water availability 17 25 0-100
Improvements in water quality and

availability 8 37 0-82
Improvements in excreta disposal 10 22 0-48

Source: Estey eta!., 1985.

Table3-3
Changes in Health Indicators

Life Expectancy Infant Mortality Rates
At Birth in Years by Deaths per 1,000 Live Births

Region 1950-1955 1980-1985 1960-1965 1980-1985

World 49.9 64.6 117 81
Africa 37.5 49.7 157 114
Asia 41.2 57.9 133 87
South America 52.3 64.0 101 64
North America 64.4 71.1 43 27
Europe 65.3 73.2 37 16
USSR 61.7 70.9 32 25
Oceania 61.0 67.6 55 39

Source: WCED (1987).

3.1.2 The International Dnnking Water Supplyand Sanitation Decade (IDWSSD)

The IDWSSD commenced in 1981 as a direct outcome of the 1977 World Water
Conference held in Mar del Plata, Argentina. The Decade was formally proclaimed at
the General Assembly of the United Nations on November 10, 1980.

The basic goal of the Decade is to provide access for all people to safe drinking water
and adequate sanitation by the year 1990. Governments are expected to prepare
national action plans to meet their own goals.
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The IDWSSD has encouraged cooperation among donors and has advocated the
development of common strategies. Several meetings and conferences have been held
between bilateral and multilateral donors to discuss the progress during the IDWSSD, as
well as approaches, strategies, and development policies. After Mar Del Plata, Canada
has strongly supported the aims of the IDWSSD, and the Water Sector in CIDA has
actively participated in, and contributed to, the major donor conferences and meetings.
For example, at the World Health Assembly in 1982, Canada announced that it would
contribute approximately $300 million to reach IDWSSD goals (CIDA, 1985).

The IDWSSD (See Box 3.1 and Box 3.2) has undoubtedly given an impetus to global
improvements in water supply and sanitation services. It has encouraged developing
countries and ESAs to actively promote the sector and to recognize the needs and
rewards to be realized by providing water and sanitation services.

The DecadeApproach forWater&~r and Sanitation

Development thinking has been steadily
evolving over the past three decades.
Though debate continues, it is now
generally agreed that, without
neglecting growth, development should
promote structural and institutional
change to ensure more equitable
distribution of benefits and wider
popular participation.

The UNDP Decade
harmony with these
basicelements are:

Box3.1

is in
Its

approach
principles.

Development strategies, it is advocated,
need to be:

replicable, self-
self-sustaining

o “Broadbased”, providing for wide
distribution of benefits and ser~.’ices
such as health care, education and
training, productive employment,
credit, marketing, fuel, water,
sanitation and protection against
environmental degradation; and

1. Regarding water supply and
sanitation as complementar,ç

2. Focus on underserv’ed populations,
rural and urban;

3. Generation of
reliant and
programs;

4. Development of socially relevant
systems which can be afforded
now;

5. Association of communities at all
stages of projects;

6. Linking water supply and sani-
tation with other health
improvements; and

7. Integration of water
sanitation programs
developmentsectors.o “People-oriented”, enabling people to

use their labour, creativity and
enterprise in working to improve
their own lives.

supply and
with other

Source: UNDP (1978) “Decade Dossier”.
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Table 3.4 provides a summary of the water supply and sanitation needs in developing
world regions at the end of 1985, based on national data provided to WHO. Out of a
total of 3.4 billion people, fully 1.5 billion are without water supply and 2.0 billion are
without sanitation. These data probably understate the problem because:

- national governments tend to provide coverage statistics which often over-
estimate the number of people being served;

- people receiving water a few hours per day or a few days per week, from
unreliable systems, are included in such data, but really are not well served.

Estimates of progress during the first half of the Decade are that 270 million more I
people have water supplies and 180 million more have sanitation. This progress varies
greatly from country to country, with the urban areas receiving the greatest amount of
the improvements, even though there are about twice as many rural as urban residents
in developing countries (Kalbermatten and McGarry, 1987).
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FNEPO1NTPLAN FOR AFRICA
AGREED BY3O COUNJRIESATABID,L4III Box32

2. Communities
having a vital
responsible
constructing,
maintaining
including the
management of funds.

- with women
role - are to be

for planning,
operating and
their facilities

collection and

Representatives of 30 African countries
and 15 external support agencies met in
Cole d’Ivoire in October 1986 to review
progress of the first half of the
IDWSSD and to lay plans for the
future. They noted that 30 million
people have been given improved water
supplies in the first half of the Decade,
raising the coverage level. However,
200 million of Africa’s rural and urban-
fringe people are still without basic
services, and too many projects are
abandoned or functioning well below
capacity because of poor maintenance.
They endorsed a five-point plan which
they believe will provide substantial
improvements in the future.

3. M integrated approach to incor-
porate sanitation improvements
and health and hygiene education
is to be promoted to maximize
benefits.

4. Technology choice to match the
latest low-cost technologies with
community resources will be pro-
moted.

1. Governments should develop institu-
tional framework for decentralizing
responsibility. Government’s role
should be to facilitate training, set
policies and organize distribution
facilities for spare parts and
materials.

5. Maintenance
will reduce
reliability.

by the community
costs and increase

Source: World Water, November 1986.



Table3-4
Estimated Statistics o(Water S&çpiy & Sanitation Coverage (1985)

CIDA
Branch

Population
(‘000)

Population without
Water Supply (‘000)

~ Total

Population without
Sanitation (‘000)

ot Total

Asia 2,449,300 1,100,000
(45%)

1,500,000
(61%)

Anglophone Africa 391,000 226,000
(58%)

243,000
(62%)

Francophone Africa 179,000 97,000
(54%)

115,000
(64%)

Americas 359,100 97,200
(27%)

139,500
(39%)

Total
Percentage without Service

3,378,400 1,520,200
45%

1,997,500
59%

Source: Compiled from data presented in Tables C-i to C-4 in Appendix C.

Table 3.5 shows a list of 25 CIDA eligible countries ranked according to percentage
without a safe water supply. From this data it may be noted that the situation is
extremely variable, country by country. Two countries (Ethiopia and Mozambique) show
86 percent of the population without clean water supplies. On the sanitation side, the
situation is even worse. Nepal, for example, shows 98 percent without sanitation.
Table 3-6 presents data on the 25 countries most in need of water supply and
sanitation services in terms of the absolute numbers of people. Approximately one
billion of the people needing services - twenty percent of the global population - live
in five Asian countries: China, India, Indonesia, Bangladesh and Pakistan. Two of the
most populous countries in Africa: Nigeria and Ethiopia, are next on the list.

Figures C-i and C-2 in Appendix C show the correlation between the percentage of
population served and the GNP per capita. It is clear that the poorest countries have
the least services. The other extreme of this situation is the developed countries,
where the level of wealth and services are so high that people typically have abundant
supplies of water available for any use, with several washrooms in each dwelling.
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3.1.3 Technological Choices

In many cases, the technologies selected have been too complex and sophisticated for
developing countries. As a result, in the late 60’s and early 70’s, a revolution in
technology selection was spearheaded by the World Bank, with the participation of
various other agencies, Including IDRC. It was realized that many projects were
failing, especially in the rural areas, because the technology being used was too
sophisticated for the developing countries to maintain and operate over the long term.
Also, it was clear that developing countries simply could not afford these high-cost,
conventional technologies if they hoped to serve a large and growing population with
water supply and sanitation services.

Emphasis was accordingly directed to developing low-cost, appropriate technology
solutions which were affordable by the local peop1e and could be operated and
maintained by them. In the water supply field, these technologies include: handpumps
and shallow wells, gravity-fed water systems, rainwater catchments, slow sand
filtration, ram pumps, and a great number of other more specialized low-cost
alternatives. In the sanitation field, on-site options (the ventilated improved pit
latrine or “VIP” and the pour-flush latrine in particular) were emphasized along with
waste stabilization ponds and small-bore sewers.

The point has been stressed that the first half of the IDWSSD has seen the successful
perfecting of many appropriate low-cost technology solutions. It has also been
advocated that, for the remainder of the IDWSSD and beyond, there must be an
increasing emphasis on management issues. In future, greater emphasis must be given
to developing and implementing viable projects in which community participation,
institution building, cost recovery, and human resources development play key roles. If
this is not done, projects employing low-cost appropriate technologies will record
failures just as high as in programs using sophisticated conventional technologies.

3.1.4 Practical Pmblems

Developing countries have experienced many difficulties in obtaining lasting benefits
from investments in water supply and sanitation services.

The amount of funding available from the central governments for water and sanitation
projects has not been anywhere near sufficient to meet the needs. In many cases,
funds have not even been available for spare parts and maintenance of systems already
constructed, especially during times of economic difficulties. The result is that a large
percentage of systems have gone out of service. Even when the systems operate, the
experience is that water supplies alone have not led to the expected improvements in
health because basic hygiene and water use practices were not improved.

To counteract these problems, many countries are now moving to incorporate two
concepts into the approach. The first is decentralization for rural situations in which
communities take responsibility for some concepts of planning, constructing, operating
and maintaining the systems. When given responsibilities, communities often are able
to collect user fees for operation and maintenance costs as well as most capital costs;
thus relieving central governments of this immense burden. Furthermore, some
countries report big savings and increased reliability when rural communities take
direct responsibilities for their own systems.
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TabLe 3.5

25 CIDA-ELLIGIBLE C0L~1TRIES MOST IN NEED OF WATER SUPPLY AM) SANITATION SERVICES (1985)

(Ranked by percentage of p~uLationwithout safe water s~Ly)

GNP Pop.iLatlon (000’s) wIthout Services X P~uLation

Rank Cou~try/ PcV. Per without Service

Territory 000’s Capita Water Si.çpLy Sanitation

(1985) CUSS) Water Sani-

Urban RuraL TotaL Urban RuraL TotaL S~Ly tatiai

1 Mozanticf~e 13,810 NA 1,550 10,310 11,860 1,170 9,910 11,080 86 80

2 Ethiopia 44,517 140 1,302 36,775 38,077 168 NA NA 86 NA

3 Mali 7,914 142 861 5,692 6,553 155 6,135 6,290 83 79

4 Guinea 5,780 310 937 3,687 4,624 NA NA NA 80 NA

5 Uganda 14,680 220 1,194 10,526 11,720 1,294 9,040 10,334 80 70

6 Guinea Bissau 880 150 157 540 697 135 563 698 79 79

7 Swazi Lard 650 810 0 513 513 0 415 415 79 64

8 Paraguay 3,681 1,526 670 2,204 2,874 444 1,441 1,885 78 51

9 MaLdives 181 524 19 119 138 0 133 133 76 73

10 Papua New Guinea 3,343 649 22 2,472 2,494 4 1,890 1,894 75 57

11 SIerra Leone 3,700 200 355 2,401 2,756 443 2,331 2,774 74 75

12 Buruidi 4,782 230 6 3,522 3,528 50 1,972 2,022 74 42

13 Burma 37,115 188 5,702 21,400 27,102 5,995 22,370 28,365 73 76

14 NepaL 16,680 165 400 11,547 11,947 1,118 15,304 16,422 72 98

15 Caneroon 10,000 810 1,710 5,320 7,030 0 6,900 6,900 70 69

16 SomaLia 5,515 200 586 3,216 3,802 779 3,924 4,703 69 85

17 Madagascar 9,986 232 408 6,447 6,855 NA NA NA 69 NA

18 AngoLa 8,573 560 258 5,623 5,881 1,401 5,545 6,946 69 81

19 Yanen Arab Rep. 9,274 471 0 6,301 6,301 157 NA NA 68 NA

20 Zaire 30,500 271 5,600 14,900 20,500 NA 17,150 NA 67 NA

21 Lesotho 1,496 484 66 913 979 146 1,128 1,274 65 85

22 Haiti 5,269 320 579 2,698 3,277 813 3,349 4,162 62 79

23 Indonesia 165,000 586 33,630 67,800 101,430 39,997 66,000 105,997 61 64

24 Sri Lanka 15,860 340 528 8,840 9,368 1,192 7,620 8,812 59 56

25 Nigeria 97,090 760 0 57,115 57,115 NA NA MA 59 NA

TOTAL FROM

AVAILABLE DATA 516,276 347,421 221,106

PERtENTAGE FROM

AVAILABLE DATA 67 43

Note: Data cai~ILed fran:
- WHO/CWS (1987). “The InternationaL Drinking Water Si..ppLy and Sanitation Decade.

Review of Mid-Decade progress (as at Dec~iter1985)”.

- “WorLd Bank AtLas 1987”, using 1985 figures.

- aid estimates from other sources.
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TabLe 3.6

25 CIDA-ELLIGIBLE CI)JNTRIES MOST IN NEED OF WATER SUPPLY AM) SANITATION SERVICES (1985)

(Ranked by nuiter of people without safe water si.çply)

GNP PopuLation (000’s) without Services % PopuLation

Rar~Couitry/ Pop. Per without Service

Territory 000’s Capita Water Siçpty Sanitation
(1985) (USS) Water Sani-

Urban RuraL Total Urban RuraL TotaL Si.~pLy tation

1 China 1,034,750 310 NA NA 434,595 NA NA 413,900 42 40

2 India 763,930 250 46,899 282,066 328,965 135,893 555,643 691,536 43 91

3 Irdonesia 165,000 586 33,630 67,800 101,430 39,997 66,000 105,997 61 64

4 Nigeria 97,090 760 0 57,115 57,115 NA NA NA 59 NA

5 Bangladesh 100,000 136 13,676 42,142 55,818 13,650 79,540 93,190 56 93

6 Pakistan 93,800 390 4,618 48,806 53,424 13,100 62,880 75,980 57 81

7 Ethiopia 44,517 140 1,302 36,775 38,077 168 NA NA 86 NA

8 Burma 37,115 188 5,702 21,400 27,102 5,995 22,370 28,365 73 76

9 PhiLiopines 55,336 585 11,443 15,388 26,831 3,878 14,574 18,452 48 33

10 Mexico 77,900 1,095 11,112 12,258 23,370 15,693 24,037 39,730 30 51

11 Zaire 30,500 271 5,600 14,900 20,500 NA 17,150 NA 67 NA

12 Brazil 127,942 1,640 9,812 10,227 20,039 13,374 20,732 34,106 16 27

13 Thailand 51,796 729 5,678 13,218 18,8% 2,878 21,918 24,7% 36 48

14 Argentina 30,564 1,929 9,062 4,138 13,200 6,266 3,248 9,514 43 31

15 NepaL 16,680 165 400 11,547 11,947 1,118 15,304 16,422 72 98

16 Moz~itic~.ie 13,810 NA 1,550 10,310 11,860 1,170 9,910 11,080 86 80

17 Uganda 14,680 220 1,194 10,526 11,720 1,294 9,040 10,334 80 70
18 Tanzania 21,940 197 355 10,730 11,085 246 7,741 7,987 51 36

19 Korea, Rep. 41,056 2,032 2,581 7,195 9,776 0 0 0 24 0

20 Sri Lanka 15,860 340 528 8,840 9,368 1,192 7,620 8,812 59 56

21 Peru 19,698 585 3,398 5,956 9,354 4,138 6,261 10,399 47 53

22 Caneroon 10,000 810 1,710 5,320 7,030 0 6,900 6,900 70 69

23 Madagascar 9,986 232 408 6,467 6,855 NA NA MA 69 NA

26 MaLi 7,914 142 861 5,692 6,553 155 6,135 6,290 83 79

25 Yemen Arab Rep. 9,274 471 0 6,301 6,301 157 MA MA 68 NA

TOTAL FROM

AVAILABLE DATA 2,891,138 1,321,211 1,613,790

PERCENTAGEFROM

AVAILABLE DATA 46 56

Note: Data cai~iLed fran:

- WHO/CUS (1987). “The International Drinking Water S.çpLy and Sanitation Decade.

Review of Mid-Decade progress (as at Dec~ter 1985)”.
- “World Bank Atlas 1987”, using 1985 figures.

- aid estimates from other sources.
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In order to obtain maximum health and economic benefits from investments in water
supply projects, countries are finding that an integrated approach is effective. Thus,
complementary activities in sanitation and education (health, hygiene, and water use
practices) are effective and will enhance the benefits to all concerned.

3.2 THE NEED FOR WATER RESOURCES MANAGEMENT

32.1 General

Water is a natural resource which is essential for almost all types of economic
development. Water, therefore, merits consideration in many sectors. Water for people
has already been discussed in the context of water supply and sanitation services.

Partly because water is so important an ingredient in virtually all development, the
management of water resources is Invariably complex. The subject simply does not
lend itself to easy analysis. Nevertheless, there are a number of basic points to
review when considering CIDA’s development assistance in the water sector.

3.2.2 Political Jurisdictions

Water resources management is inevitably dependent on political boundaries and
systems. Water is not static; it is always flowing downhill. So this mobile resource
cannot be managed without first taking account of who is responsible for its
management.

Surface water resources can conveniently be assessed, developed and managed in terms
of the drainage basin or watershed by which rainwater flows from the highest point in
the area to sea level. Small rivers may lie entirely within the boundaries of a single
country; but most countries, Canada included, have rivers whose watersheds involve
other countries. Thus water resources management frequently demands an international
political perspective.

Canada and CIDA can hardly be involved in development activities on rivers unless a
minimum degree of cooperation exists between the riparian countries. Competition for
water, or other conflicts between neighboring countries, can sometimes preclude any
meaningful international cooperation. The Euphrates River Basin, involving Turkey,
Syria and Iraq, is one such example of negligible cooperation.

The need to cooperate on river developments can also provide opportunities to promote
international cooperation. The Niger, Senegal, Zambesi and Nile Rivers in Africa offer
examples of such international cooperation.

Within any given country there can also be political and administrative boundaries
which need to be understood and respected in the context of water resources. In
Canada, for example, individual provinces have the essential responsibilities for water
development, but the federal government is involved with international and inter-
provincial questions and with fisheries.
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Other questions arise with respect to the various responsibilities for developing water
resources. There are invariably project components in different water sectors such as
agriculture, industry, energy and communities; as well as the overall responsibility for
conserving and protecting the basic resource. These responsibilities are often unclear
and/or complicated. And yet no sensible system for managing water can be
contemplated, and little practical assistance can be provided, until such fundamental
jurisdictional questions are resolved. This Is another area where Canadian experience
and willingness to assist can be extremelyvaluable.

An emerging issue - in Canada and elsewhere - concerns groundwater. Unlike surface
waters, which are visible to all and relatively easy to assess and understand,
groundwater is out of sight and more difficult to analyze and manage. Groundwater
also flows, though usually much slower than surface water, and the three dimensional
boundaries of groundwater systems are less easily understood. Jurisdictional questions
concerning groundwater, which can provide safe drinking water for the majority of
people in developing countries, are issues which cannot be overlooked.

3.2.3 Data on Water AvaiIabllity-~The Resource Base

Development and management of water resources can only be rational and systematic
when planners have good knowledge about the overall resource. Developing countries
seldom have adequate information about their water resources. Canada has struggled
with this issue for generations and has much experience and expertise to offer in this
field.

To obtain an accurate picture of a country’s overall water resources is, unfortunately,
a slow and expensive process which is usually not given high priority. Water
quantities and qualities are continuously changing, so a review of available resources at
one point in time is not enough. Long-term and systematic efforts are required to
obtain and analyze the data. The real art is to know how to set reasonable limits to
this information-gathering process; this is again a Canadian strength.

Several different perspectives are required on the resource base. Groundwater should
be assessed as well as surface water, since accessible groundwater underlies more than
three quarters of the earth’s land surface. Water quantity data are necessary to
estimate the available supply, but no less important are data on the quality of the
water, particularly when the water is to be used for people, animals and crops. Water
resources are dynamic, so seasonal and annual patterns in the supply have to be
determined.

Water availability in any region is directly affected by land-use practices, a basic fact
of critical significance in many developing countries. Trees and forests reduce the
rate of runoff and indirectly augment the volume of rainwater which can be exploited
in a watershed. Deforestation for urban growth, agriculture and firewood collection,
all directly affect water resources.

Forests in the developing countries have generally been reduced by nearly 50 percent
in this century (World Resources Institute, 1986). Ethiopia’s forest cover, involving
perhaps 40 percent of the land in early times, has suffered more. It was down to 15
percent at the start of the century and is now down to three percent. Ethiopia’s
current water problems are thus directly related to its land-use patterns, which are in
turn affected by demographic measures and energy needs. Obviously, water resources
cannot be considered in isolation.
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Although the acquisition of basic information on water resources can be expensive, the
costs of not having sufficient data can be even greater. Reservoirs which do not fill,
or dams which are topped by unexpected floods, are two costly examples. Groundwater
development programs for water supplies must update the hydrogeology of the resource
on a regular basis.

3.2.4 Water Demands

Proper planning for water resources requires a good appreciation of present and
probable future demands for the water. The various groups of water users must plan
their developments so the cumulative effects of the developments are understood by all
parties.

The greatest consumptive use of water, globally, Is for irrigation which comprises 74
percent of all water uses, according to UNEP (World Resources Institute, 1986). This
use is bound to increase as developing countries increase their agricultural activities.
Irrigation runoff flows, in the form of drainage, can degrade water quality by adding
fertilizers and pesticides to the receiving waters.

Hydroelectric plants use very large quantities of water, but these are in-stream uses
which hardly affect the volume available for other purposes. The creation of
reservoirs, however, changes flow patterns and can have a major impact on water
quality. Cooling water used by thermal generating plants also impacts on water
quality.

Water for people and industries is often accorded high priority by planners, in
situations where there is a competition for water, partly because such uses generally
have a modest total effect on the overall availability of water. But wastewater flows,
particularly from industry, can jeopardize water quality. So runoff, wastewater
treatment, and water reuse, are obvious environmental issues when considering water
demands.

3.2.5 Water Management

Stated simply, the challenge is to match available resources to existing and anticipated
future demands, while conserving and protecting the water resource for future use.
Water, after all, is a renewable resource, so today’s water users, if sensible, can utilize
existing water resources without jeopardizing the prospects for future generations.

Water cannot be drunk or used to grow food if its quality is abused. Water quality
degradation is a growing threat and the protection of the resource is essential.
Strategies to minimize water contamination are not easy but must be implemented. Of
particular concern, perhaps less in developing countries than in more industrialized
countries, are the toxic contaminants emanating from industrial processes. Solid and
liquid wastes from urban areas are another potential pollution source, as is agricultural
runoff, from livestock as well as from cropland. Canadian assistance can help the
Third World in these areas of water resources management.

Water is a commodity. Uke other commodities, the quantity demanded is related to
the price charged. it is increasingly accepted that water pricing is an essential tool in
demand management, yet this is frequently a very difficult issue for governments to
address. Canadian assistance must stress the need to consider water pricing as an
essential ingredient in water management.
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Planning methodologies aided by computers have become more sophisticated, but they
have to consider many inter-related aspects of water resources. Economies are sought
in the management of existing projects, and in the development of new projects, by
emphasizing comprehensive basin planning and management. Simulation and other
mathematical models are used to compare the social, economic, and environmental
impacts of proposed courses of action, as well as for assessing the physical resources.
Comprehensive planning now seeks to provide a basis for setting priorities in water
use, resolving conflicts, and seeking public support and participation in strategic
planning for long-term development.

The foregoing procedures require the establishment and nurturing of new institutional
arrangements and management skills to undertake surveys, analyses, planning, and
priority development. Here there is often need for outside agency assistance to train
personnel and provide organizational and operational guidance. This requirement
reflects on both scientific and engineering capability as well as social, economic and
resource planning, not only in the technical development of the program, but also in
the regulation of the resource. The examples of basin planning and management,
undertaken under the Canada Water Act, in most provinces and with the Prairie
Provinces Water Board, attest to Canadian expertise in this area.

Within the water resources management field, three different types of projects can be
identified. These are:

- data collection and resource inventories;
- planning studies; and
- construction projects, particularly in flood control, pollution abatement, and water

quality improvement.

Canadians are qualified to assist in all of these types of projects.

3.3 INTER-SECTORAL AND CROSS-SECTORAL UNKAGES

3.3.1 Introduction

Developments do not occur in a vacuum. Developments in the water sector often have
major effects on other sectors. Similarly, developments in other sectors may
profoundly affect the water sector. The highly successful processing industry which
pollutes the local water supply, which spoils the tourism and fishing industries and
which requires large efforts to make the water fit for human use, may not be as
successful as it appears if all costs are considered. Similarly dams, irrigation schemes
and other projects which affect the water sector, usually have ramifications in several
sectors, all of which need to be considered.

lnter-sectoral linkages relate to the water and sanitation sector’s relationship to other
major economic sectors which are themselves the subject of analysis, planning and
investments.

Cross-sectoral linkages refer to linkages which cut across sectors so are common
concerns for the majoreconomic sectors.
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3.3.2 Inter-Sectoral Unkages

The three most important uses of water are agriculture, hydro-electnc power
generation, and domestic/municipal/industrial water supplies. This trilogy of water-
related sectors is almost inseparable and nearly all large water resource development
schemes involve all three. Of these sectors, energy production is an in-stream use
while the other two are extractive uses. Municipal/industrial uses generally return 85
percent or more of their withdrawals, but irrigation has a high consumptive character
and can return less than 10 percent. Other important in-stream uses are fisheries,
transportation and recreation/tourism. Another kind of non-withdrawal use, in a
category by itself, is the carrying of waste discharges; the degradation of water quality
through pollution is a growing world-wide concern. Clearly it is of critical importance
that great care and attention must be given to the planning and management of water
resources in order to maximize the benefits to society and the environment by these
various uses.

Enemy

Hydroelectric power generation and energy from firewood directly impact on the water
sector.

Hydroelectric use is in-stream; however, it must be carefully planned so that the
quantities of water and the timing of the withdrawals are compatible with other uses.
Ultimately there must be compromises in arriving at the best use of the resource.
Integrated planning with the other users is mandatory for optimum use, both in the
short as well as the long-term.

Fuelwood represents the energy source for most of the developing world. Its supply is
very strictly limited. In recent years, this resource has been over-exploited, with the
result that serious deforestation has occurred in many parts of the world. One of the
effects of deforestation is heavy increases in soil erosion and consequent impacts on
the water-retaining abilities of the soils, with resultant increases in runoff. In the
interests of sustainability of development, it is critical that this problem be brought
under control.

Agiicullure and Land Use

Agriculture represents one of the main uses of water by human beings. This includes
the growing of crops in fields, paddies, gardens, forests and orchards. It also includes
watering and caring for livestock as well as the growing of fish in ponds, lakes,
streams and rivers.

The linkages of agriculture with water are extremely close and symbiotic. Indeed, it is
true to say that without water there could be no agriculture. The extent, productivity,
and value of the agriculture sector depends, to a large degree, on the water resources
available for its use, as the following examples illustrate:

- The availability of water for irrigation has permitted human beings to make
deserts bloom in a manner which many would consider miraculous. Examples can
be seen In California, Texas, Israel, Alberta and hundreds of other locations in
the developed and developing world. Even in cases where rain-fed agriculture is
possible, irrigation projects which permit supplying additional water at critical
times result in enormous increases in agricultural productivity.
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- Groundwater is used by farmers and ranchers in most countries for livestock
watering purposes and support of animal husbandry in areas with little or no
available fresh surface water (e.g. Texas, the Sahel).

The quantity and quality of water available (for agriculture as well as other purposes)
can be profoundly affected by the extent and type of agriculture practiced:

- In St. Vincent, a small island in the Caribbean, the flow of mountain streams and
rivers is being dramatically altered by agricultural practices whereby small farmers
in search of land are climbing higher and higher up the steep slopes of their
volcanic mountains, cutting trees, planting cash crops and thereby eliminating the
vital forest ground cover protecting the fragile soils. The results include heavy
soil erosion, mud-filled streams, and water supply systems that are seriously
reduced by dry weather stream flows. This pattern Is repeated in many parts of
the world.

- The increasing use of agricultural chemicals such as fertilizers and pesticides
poses lethal hazards for fish and other aquatic life dependent upon a non-polluted
habitat for survival. Already many cases have been documented where aquatic life
has been decimated by the pollution caused in part by agricultural chemicals being
washed into water courses by runoff. Not only is the water polluted, but often
additional resources must be expended to clean up these waters.

These examples demonstrate that the linkages between agriculture and the water sector
are many, varied and work in both directions. Planning and management for water
resources need to be sensitive to and reflect these many and varied inter-relationships.

Fc~esby

The problems with deforestation because of fuelwood cutting have already been
mentioned. The largest single cause of forest destruction, however, is the conversion
of forests to farmland in order to provide more food. An alternative way to achieve
food security is to improve existing agriculture, sometimes by increasing yields through
irrigation.

Forestry exploitation often has negative effects on water resources. On the other
hand, well-managed forests and reforestation programs have the potential to contribute
very positively to water supplies. There is a strong need for effective coordination of
policies and programs among the various sectors concerned to ensure that the
environment is preserved for the benefit of present and future generations.

Transpodrfation

The regulation of stream-flow to ameliorate the devastation of floods and lessen the
effects of drought is also of great benefit to navigation. Rivers and lakes throughout
the world are major transportation systems of great economic value. Thus, activities
which improve the regime of rivers, for whatever initial purpose, can benefit many
other users.
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Fishenies, Wildlife and Towism

No matter where one travels, in developed and developing countries alike, there are
always people fishing. It is a widespread recreational pursuit in addition to its obvious
importance as a producer of food. The value of the fishery resource must never be
ignored and means to enhance that value need to be incorporated in water resource
development projects. Although water-based recreation is not of great significance in
developing countries when compared to the developed countries, tourism has become of
immense economic Importance to many of them. In this context, clean water for
drinking and forrecreation is essential. Sanitation services are equally necessary.

Much is said in other parts of this report about the close relationship between water
and sanitation and health. The major benefits of water and sanitation projects is in
the health area, but without close cooperation between the sectors, much of the health
benefit is not attained. For example the shortage of fuelwood or other energy sources
makes the boiling of drinking water difficult, with resultant effects on the spread of
diseases. Similarly health programs without water and sanitation also do not achieve
their potential.

lndusbiej/Coriwne,cieJ

The majority of industrial enterprises require water for uses such as mining,
manufactunng processes, and for cooling. Some, like steel making, food processing or
pulp and paper production, need large quantities. Many large enterprises use water
directly from rivers or lakes; indeed, large water users tend to locate near a
dependable water source. However, most industrial and commercial enterprises draw
their water from municipal supplies. Technological progress is being made in the
conservation of water and the elimination of pollution. In the mining and ore-
processing industry, recycling and reclamation from tailings ponds has not only reduced
pollution, but also permitted water requirements to be reduced by 40 percent, and
enabled the reclamation of valuable minerals. The capture of heated water discharges
from thermal power plants has given birth to aqua-culture for fish raising and hydra-
culture for fruit and vegetable growing. Canadian capability in developing closed-cycle
technology in the food-processing industry has cut water demand and reduced pollution.

3.3.3 Cross-Sedoral Unkages

WomenandWater

In developing countries, the domestic supply and use of water is a women’s issue. In
the overwhelming majority of rural and urban-fringe societies, women are the primary
drawers, carriers, and users of water. They are also the managers of household water
resources and the principal influence on family hygiene habits and health.

The traditional role of women in water supply and sanitation points to their potential
roles in this sector. They are acting agents who can and should participate in project
planning, construction, operations and maintenance, management, as well as in
complementary health education programs. Women’s involvement can contribute to
reaching project objectives of improved water quantity, quality, and health. Thus, the
active support of women can translate into real benefits to the sector.
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But women should be involved throughout water supply and sanitation projects, not just
for the benefit of the project, but as beneficiaries themselves. Women will benefit
from cleaner and safer water. They will gain time, better health for themselves and
their children, and they will gain experience, knowledge and confidence which will
allow them to contribute to other community projects.

Examples from a number of African, Asian and Latin American countries demonstrate
that women’s effective involvement can result in benefits both for the water project
and for the women themselves. The following three examples are illustrative of the
benefits of involving women in sector projects.

(a) In Pakistan, women sanitation promoters in the Baldia slum, near Karachi,
mobilized women and other community groups for self-help efforts which resulted
in 70 percent of the households building latrines.

(b) The Kwale Project in Kenya (run by KWAHO, the Kenya Water for Health
Organization) is creating a village-based maintenance capability for its handpumps.
In Kwale, women are trained in the repair and maintenance of handpumps which
are designed and manufactured in Kenya with women’s specific requirements in
mind. Three or four women are able to lift the entire pump out of the well and
repair it themselves. Within the user community, Kwale women have proven to be
more reliable, consistent, and effective than their male counterparts in
maintaining the water facilities.

(c) Data from studies on women’s time budgets indicate that women have used savings
in time and increased access to water for both domestic and economic purposes.
In projects in Thailand, the Philippines, Honduras, Peru, Zambia, and Botswana,
women reported using time gains to grow vegetables and flowers for market, to
tend livestock, and to make homecrafts.

The recognition by national governments and international aid agencies of women’s
potential contribution to water supply and sanitation has been a slow process. Indeed,
during the 1970’s women continued to make their daily trudge to the wells and water
holes while government officials and water project personnel discussed the problems of
domestic water supply with the male village leaders.

In the early 1980’s, most international and local planners came to recognize that the
active help and support of women must be sought and gained in order to achieve
success in rural and urban-fringe water supply and sanitation projects. The challenge
now is to establish exactly how to promote and achieve women’s optimal participation.

Several international organizations are presently involved in dealing with this challenge.
These organizations include CIDA. UNDP/PROWWESS (the UNDP Project for the
Promotion of the Role of Women in Water and Environmental Sanitation Services),
INSTRAW (Institute for Studies, Training, and Research for the Advancement of

Women), and IDRC.

I
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Envkorwnw#

Reference has been made in previous chapters to the rapid deterioration of the earth’s
environment. No better vehicle serves to focus on this issue than the recent report
Our Common Future (WCED, 1987). That report clearly indicates that the life-

threatening challenges in the developing world relate to desertification, deforestation,
and pollution, and that Third World countries endure most of the poverty associated
with environmental degradation.

The WCED report states six major proposals to stem the loss of our environmental and
water resources:

- governments must make key agencies responsible for ensuring sustainable
development;

- governments should give the needed powers to its environmental regulating and
resource developmentagencies;

- UNEP’s Earthwatch program should be developed to identify and assess risks of
irreversible damage to natural systems and threats to survival;

- the public should be informed of the real risks and involve them in developing
solutions;

- International and national laws should be developed to ensure future generations
an adequate environment; and

- all bilateral and multilateral agencies and development banks should incorporate a
commitment to sustainable development in their planning and programming.

An important underlying assumption for the recommendations presented in this paper is
that environmental improvements and preservation are only possible in the Third World
in the context of improving the standard of living of the poorest people (See Box 3.3).

Integrated Rural Development

Integrated rural development (IRD) projects or programs are multi-sectoral by
definition. They usually comprise activities in agricultural development. The main
justification for IRD is to capitalize on the multiplier effects of mutually supportive
activities. IRD projects almost always contain numerous projects in the water sector
such as water resources development for irrigation or drinking, sanitation and solid
waste disposal. These projects have strong linkages to other sectors such as
agriculture, forestry, fisheries, health and education.

Groundwater development, wells and pumps are common components of rural
development programs. Where appropriate, the provision of surface water supplies may
contribute directly to the IRD program’s objectives, or indirectly by contributing to
health and welfare purposes. Few health projects in rural areas leave out water supply
as an element.

Larger lAD programs carried out on a regional basis often require river basin planning,
development and management in order to provide flood control, irrigation and industrial
water supplies as well as municipal supplies.
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GlobalTrends in Hwr~nSetIIwnents Bor 3.3

In 1800, some 50 million people - about
5 percent of the total population-
lived in urban areas throughout the
world. By 1985, more than 2 billion
people - about 42 percent of the total
population- lived in urban areas.

Urban population growth has also been
more rapid in many Third World nations
in recent decades because of rapid
economic, social and political changes
since 1950. These changes have gene-
rally led to a concentration of new
employment and educational
opportunities in urban areas. In turn,
these opportunities have stimulated
large-scale population movements from
rural areas and frequently from smaller
urban centers as well.

During 1950-85, the level of
urbanization (ie. the proportion of the
population living in urban areas)
increased in all regions of the world.
U.N. figures indicate that in Africa the
urban population increased from 15 to
32 percent of the totalpopulation.

In Asia, the level of urbanization
increased from 17 percent to 28
percent.

Health surveys in squatter communities
or other city districts with a high pro-
portion of low-income residents often
show higher infant mortality rates than
surveys made in rural areas, even if the
city average is lower than the rural
average. An example is the slums of

Haiti’s capital, Port-au-Prince, where
the infant mortality rate was 200
deaths per 1,000 live births, with
another 1000 deaths of children
between the ages of 1 and 2 years,
nearly three times the mortality rates
in rural areas. In Manila, the infant
mortality rate in the squatter
communities was three times that of
the city.

The pattern of a higher proportion of
urban then rural populations with
access to piped water and sanitation is
consistent across a wide spectrum of
countries and regions. However, some
care must be taken in interpreting
these data; access to piped water
includes people living within 100 meters
of a piped supply, not just those who
have running water.

In addition, piped water is not
guaranteed safe. The water supply in
many cities is contaminated, often from
sewage seeping into the pipes of the
water distribution system when water
pressure drops because of overloading
orpoor maintenance.

The statistics on access to toilets and
latrines can also be misleading. Many
poorly designed and maintained latrines
are a major cause of infection,
especially in high-density settlements
and where they are shared by many.
Even relatively sophisticated flush
toilets can be centers of infection
when, as is common in tenements or
cheap boarding houses, 30 or more
people share a facility.

Source: IIED/WRI (1987) “World Resources” p.26-30
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Htunan Resources Developmentand Educatict

Human resource development has always been recognized as a key fundamental to the
development of the Third World. For this reason Canada has, from the beginning of
its aid program, emphasized education and training. No other activity has as much
potential to help the people of developing countries to help themselves as assisting
them with the development of their human resources. The lack of effective
institutions and the lack of technical and managerial skills are major constraints
affecting the progress of these countries. These constraints cut across all sectors as a
common problem. To a very large degree the solutions are also common. In the first
place, many of the personnel can work effectively In many sectors. This applies, for
example, to managers, accountants, economists and support staff. It is a common
experience that personnel trained for service in one sector - say agriculture - end up
in another - say banking. Also, problems of training and development of skills are
common to all sectors and the programs undertaken to solve them are also common to
all sectors. There is, therefore, a need for external support agencies and developing
countries’ governments to work closely together In the human resources development
field so that progress can be made across all sectors. Furthermore, many issues, such
as environmental concerns, require the support of the general population and, so, the
education and awareness of the general public becomes important.

U~n~

The phenomenon of accelerating urbanization in developing countries is one of the
most difficult challenges facing development planners and practitioners worldwide.
Two-thirds of the population growth in developing countries from 1985 to 2000 is
expected to occur in the urban areas.

The United Nations’ projections of world populations from 1985 to 2025 (See Table 3-7
and Figure 3-1) indicate that the total world population will increase from 4.84 billion
(1985) to 8.18 billion (2025), a total increase of 3.34 billion people in 40 years. Of this
increase, 93 percent (over three billion) are estimated to be in the developing world,
including an additional 2.75 billion people who will be living in the urban developing
world. The rural population in the developing world is expected to increase from 2.5
billion in 1985 to a maximum of about three billion shortly after the turn of the
century, and then slowly decrease over the next 20 years. The urban population in the
developing world, however, will continue to increase from 1.16 billion in 1985 to a
projected population of four billion by the year 2025.

These figures indicate the growing need for urban, as well as rural services, that will
be required over the next several decades. it will require a global effort of all
communities, governments, aid agencies and NGOs to meet these needs - particularly
forwater and sanitation, as these needs are so basic to human life and dignity.

The challenges for the water and sanitation sector are similar to those in other sectors
such as housing, education, employment and health. The numbers of people arriving in
cities and living in the urban-fringe areas outstrips the capability of governments to
serve them in an organized and traditional way. Recently, there has been some
progress in communities organizing services for themselves - with limited assistance
from governments or aid agencies.
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Massive efforts by all segments of society will be required to supply water and
sanitation services for these large increases in world populations, particularly in urban
areas. The urban population growth in the developing world is projected to be 82
percent of the total increase in world population from 1985 to the year 2025.

Table 3-7
UN Projections of World Populations

(millions)

Year Urban
Developing

Rural
Countries

Total
World
Total

1985 1,164 2,505 3,669 4,842
1990 1,390 2,650 4,040 5,248
2000 1,959 2,892 4,851 6,127
2010 2,681 2,983 5,664 6,995
2020 3,496 2,933 6,429 7,806
2025 3,915 2,865 6,780 8,177

Source: UN (1985b).
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Figure 3-1
UN Projections of World Populations

Source: UN Publication ST/ESA/SER.R./58, New York, 1985.
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Chapter 4

CANADIAN EXPERIENCE AND CAPABLiTY IN WATER AND SANflAT1ON

4.1 BACKGROUND

Canada has an international reputation for clean water, clean cities and good
management of water resources. It may be overlooked that this was not always so.
Canada has made, and continues to make, significant progress in this area as the
following examples illustrate.

From 1903 to 1913, the typhoid death rate in Ontario was 24.4 per 100,000 people (44.2
in Toronto in 1910) which was three times the rate prevailing in Europe. Ottawa
suffered two major outbreaks between 1910 and 1913. As late as 1923, the town of
Cochrane, Ontario, suffered 800 typhoid cases in a population of 2,900. The marked
improvement in conditions of child mortality and the reduction of cases of typhoid by
the late 1 920s is attributable to improved provision of safe, clean water supplies and
environmental improvements by the proper disposal of liquid and solid wastes.

The major population centres in the province of Quebec are located on the shores of
the St. Lawrence River. These include Quebec City and Montreal. Until recently,
many Quebec towns and cities discharged untreated sewage into the St. Lawrence
River. This situation is about to change dramatically in the next few years as the
treatment plants and systems now under construction or in the planning stage come
into operation. Montreal recently completed a huge sewage treatment facility. The
last few years have seen the growth of a strong commitment by Quebec to implement
pollution controls. Planning and design studies have been done and construction is
underway on an $8 billion program which should result, by 1993, in all major centres
operating sewage treatment plants.

In the Prairie Provinces, a number of rivers rise in Alberta and subsequently flow
through Saskatchewan and Manitoba on their way to the sea. These rivers provide
water for domestic, agricultural and industrial uses on the prairies. Prior to 1948,
there were many inequities in the use and control of these waters. In that year, the
Prairie Provinces Water Board was formed, with the mandate to plan and regulate the
management of water between the provinces. This Board has functioned very
effectively in the area of water quantities since its creation and has more recently
concerned itself with water quality as well.

The three cases quoted above demonstrate Canadian experience in water sector
management which, until recently, was not greatly different from present-day
conditions in a number of developing countries. Canadian experience in improving
water and waste management is, therefore, recent and relevant and contains many
elements of technology and management that can be usefully transferred to developing
countries.
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The last 40 years have been marked by population growth, economic development, and
urbanization throughout the world. With this transition has come the desire for an
enhanced standard of living. Canada has sustained this pace of change and growth,
and its services have kept pace with the public desire for improvements in national
well-being. In particular, Canada’s management of water and wastes has been
remarkably successful in comparison with most developing countries. The reason for
Canada’s fortunate position is often attributed to its national wealth, but this is too
facile an answer. The fact that Canada’s urban services are well developed stems from
a close and effective working relationship between the population, governments and the
private sector. The governments’ role has been to define the regulations and service
standards, as well as making funding available to meet public health requirements and
to reflect the population’s desire for the additional convenience associated with
improving lifestyles. The private sector - engineers, architects, manufacturers and
construction companies - have been adept at economically translating both the
regulations and perceptions of improved well-being, into the hardware and services
required by the water and waste disposal industries.

This skillful working combination of organization, management and technical ability in
the public and private sectors’ expertise is the core of the evolutionary process of
improving water and sanitation services. lt is this combination in which Canada excels
and which it can effectively transfer to other nations, especially in the conduct of
large or small urban projects.

Canadian expenditures on sophisticated urban systems should not divert attention from
the fact that many rural homes and cottages in Canada are fully and adequately served
by properly sited and maintained wells, pit privies or septic tank systems. More
importantly, these expenditures should not conceal the fact that Canada moved to its
present position in stages, each step in the advance reflecting its growth in wealth.

Yet another dimension to the challenge faced by Canadians in the water and sanitation
sector has been to provide adequate services to the native communities in remote and
northern locations. Often these have presented very difficult and novel challenges
(permafrost, mobile populations). In some cases, the services are still inadequate and
appropriate solutions are still being sought. There is a clear parallel here to the
situation in developing countries where solutions need to be Innovative and tailored to
the individual case. Experience in Canada with the simpler systems is, therefore,
recent and ongoing and successfully demonstrates the competence to design, manage
water and waste services and meet basic public health requirements in an economical
manner.

In the area of water resources management, the story is a similar one. Canada is
blessed with a disproportionate share of the total fresh water available on the earth.
In the past, this rich blessing sometimes meant that water could be used with little or
no thought to its preservation and management. Cases of abuse, mismanagement and
pollution were many, with resultant effects on environmental conditions which
interfered (and in some cases continue to interfere) with fisheries, recreation, and
wildlife. However, over the years, a strong and effective capability has grown in this
country. This capability has been driven by public pressure and effective technical
inputs from government and private sector expertise which has been supported by a
strong and flourishing economy. Canada’s water resources management capability and
programs are now among the best in the world. This capability is rich and varied. On
the policy side, it includes numerous government and non-government agencies which
make contributions to the sector through research, studies and public education. On

I
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the program implementation side, a great deal of technical expertise and capability
exists In government departments as well as In private companIes.

Canada’s capability in the water and sanitation sector is strong and vibrant, based on
the Canadian experience of providing service and managing the resource. During the
last 30 years or so, this experience and capability has been developed and deepened by
involvement overseas, including work in many developing countries. Thousands of
Canadian individuals and dozens of Canadian consultants, construction and supply
companies have worked abroad on water-related projects in the Third World and have
successfully demonstrated the capability and relevance of the Canadian experience.
This involvement has been diverse: large companies working on multi-million dollar
projects in integrated water resources management; small companies on limited
assignments; individuals on contract to CIDA, other agencies, governments and NGOs
working at the grass roots level.

A number of Canadian private sector firms have developed a strong international
reputation for work in this sector. This group includes a number of consulting firms
which, over the years, have gone from small to larger projects. It also Includes a
number of firms specializing in construction management and procurement (See
Box 4.1).

At the grass roots level of promoting the requisite organization, management and
appropriate technology for smaller projects in rural areas of developing countries, the
evidence shows that Canadian private companies, as well as voluntary, non-government
organizations, have been very successful. The combination of managerial skill, a
working knowledge of appropriate solutions to water and sanitation problems, and
enthusiasm has demonstrated an enviable record of achievement. The long experience
and success of NGOs suggest that they will have an important role to play in larger
and urban projects, helping to resolve the human problems which are at the root of all
water and sanitation projects.

Solid waste management, as with water and sanitation services, is an area ripe for
managerial assistance from Canada because it commands a disproportionate fraction of
municipal taxes in developing countries. It often absorbs 20 to 40 percent of municipal
taxation (e.g. 37 percent in Abidjan), compared with approximately 10 percent in
Toronto. Without careful planning, further increases could readily introduce
unacceptable municipal fiscal stress or diminish other essential municipal services. For
example, the city of Karachi collects only one-third of its urban solid wastes. While it
seeks to improve the service by the addition of extra collection vehicles, the implicit
question is the rate at which municipal revenue can be reasonably increased to pay for
additional services. What is required is sensitive management by government, and
private sector firms, to ensure that improvements undertaken have support and
financing by the population. Canadians have demonstrated, both at home and abroad,
that they are up to this task and arewell able to provide the assistance required.
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The way forward seems clear. Canada has the special skills, knowledge and recent
experience in rapid development in the private and public sectors, and in voluntary
NGOs. These assets can greatly assist developing countries in the provision of
efficient water and sanitation management systems.

42 PERSONNEL ENGAGED IN THE WATER AND SANFrATION SECTOR

This section presents an overall picture of the estimated number of people working in
the sector, together with a brief commentary, including the source of information for
the estimates. Detailed descriptions of the capability and experience for the various
categories of personnel is provided in Section 4.3.

The human resources involved in the management of Canada’s water sector number over
100,000 and are located in three levels of government, crown corporations, private
companies, educational institutions and non-governmental organizations. To complicate
the definition of personnel servicing the water sector, these persons are located, in
part, in the agricultural, power, health sciences, fisheries and manufacturing sectors of

the economy, as well as in the environmental field.

I
I
I

WESTERN CANADIANCONSULTANTAPPLIES
DOMESTICEXPERIENCEINTERNAT1ON4OJIY

Bak4.1

In Alberta, the number of water and
sewer systemsgrew from about 20 at
the end of World War II to several
hundred within the next 30 years.
Consulting engineers who promoted,
designedand supervisedtheseschemes
had to understandpeoples’needs,work
with community groups and provide
facilities which were both effectiveand
which afforded appropriate technical
solutions.

this CIDA project led to the firm being
chosenby the Jamaican authorities for
other assignments, financed by
multilateral institutions.

StanleyAssociatesEngineeringLtd. was
formed in 1954. In the 1960’s, the firm
began to work internationally, initially
as a sub-consultant, and in 1968
Dr. Stanley undertook a direct
assignment in Malaysia for WHO.
Stanley’s first job for CIDA was in
Jamaica (1970-72) where the firm
worked on water supplies for four
towns. Thesuccessfulcompletionof

Stanley’s Asian experience began in
1968 on a pollution control study in the
Philippines financedby UNDP. Shortly
afterwards, the finn began working on
projects in Korea financed by the
World Bank and ADB. They have now
designedwater supply systemsto serve
over eight million persons in that
country alone, and have completed
projects in Vietnam, Malaysia, several
of the Caribbean Islands and in
AnglophoneAfrica. Today the firm has
about 500 staff and operates
successfully internationally, earning
about 20 percent of its revenuesfrom
foreign work. National and provincial
awards have been received for export
performance.



Table 4.1 provides, by sector of the economy and regions of the country, an estimate
of the equivalent personnel working In this sector in Canada. These personnel
estimates have been divided into three divisions - water supply and sanitation services,
water resources management and solid waste management.. No effort has been made
within the Table to define the various levels of expertise and types of professionals
and trades available.

One Important group of personnel which is not reflected in Table 4.1 are people
experienced in community motivation and education, Including personnel working for
non-government organizations. The capability and experience of NGOs is discussed in
Section 4.3. Unfortunately, data on personnel in these organizations are not readily
available.

According to the figures in Table 4.1, there are just over 100,000 people working in
the water and sanitation sector in Canada. The methods used to arrive at the
estimates varied from actual tabulation of personnel to deriving them by applying
factors to overall budget figures. The figures for Construction Services were derived
by applying factors for labour to the construction volume. Similarly, the figures for
Municipal governments were obtained by applying factors for personnel costs to the
Municipal budget figures for the three subsectors. Between them, these two categories
account for well over hatf of the total personnel. The next two large groups of
personnel are located in Manufacturing and Industrial Systems and between them
account for about 25 percent of total employment in the sector. These figures too
were derived, as opposed to counted. The remaining categories are all less than 5,000
for any category. It is interesting, but not unexpected, to note that the smaller
categories are comprised mostly of professional staff, whereas the larger categories
include professional, technical and labour in their composition.

In terms of the three subsectors, 69 percent are in water/sanitation, around 22 percent
in solid wastes and nine percent in water resources management. The relatively small
figure for water resources management is understandable when it is realized that the
operational aspects of this subsector are much smaller than those in water/sanitation
and solid wastes. It must be remembered that hydro plants, irrigation and water
transportation systems are excluded from this category.

4.2.1 Federal Government

More than 22 federal departments and agencies can be identified with a significant
interest in water. Environment Canada, Fisheries and Oceans, Indian Affairs and
Northern Development, Agriculture, Transport, Health and Welfare and the International
Joint Commission are the major ones. Information on the number of personnel and
their employment was gathered from “Currents of Change - The Report of the Enquiry
on Federal Water Policy”, 1985 and the Regional Directory of Environment Canada for
July 1987. Figures were interpreted with the assistance of a number of personal
contacts in various ministries.
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Table 4.1 : Estmated W&rr~’er of Personnel in the Water and Sanitation Sector

(J’

(See text of Section 4.2 for sources of Information of data)

Region/ Goverment Private Sector Training &

Sector Educational

Federal Prov~ncfaL MLmicipat Consultants Construction Manufacturing IndustriaL Institutions

Services Systems

TOTAL

ATLANTIC CANADA

Water/Sanitation 120 210 1,090 70 2,320 170 630 60

Water Resources 60 80 10 10 210 20 0 20

Solid Wastes 20 100 1,000 20 200 20 130 0

QUEBEC

Water/Sanitation 370 340 3,240 980 4,000 2,370 2,700 110
Water Resources 510 190 80 570 500 260 0 110

SoLid Wastes 180 60 1,500 60 1,200 1,400 900 10

QITARIO

Water/Sanitation 280 1,180 7.730 760 8,960 6,300 5,250 220

Water Resources 180 380 330 110 790 700 0 110

Solid Wastes 40 100 7,400 220 790 1,580 1,750 0

WESTERNCANADA

Water/Sanitation 170 460 5,780 860 7,840 3,170 2,250 190

Water Resources 590 1,210 40 550 1,120 350 0 180

Solid Wastes 60 200 1,420 320 1,000 80 750 30

4,650

410
1,490

14,110
2,220

5,310

30,680

2,600

11,880

20,720

4,040

3,860

TOTAL 2,580 4,510 29,620 4,530 28,930 16,420 14,360 1,020 101,970

ALL CANADA

Water/Sanitation 940 2,190 17,840 2,670 23,120 12,010 10,830 560

Water Resources 1,340 1,860 460 1,240 2,620 1,330 0 420

Solid Wastes 300 460 11,320 620 3,190 3,080 3,530 40

70,160

9,270

22,540

TOTAL 2,580 4,510 29,620 4,530 28,930 16,420 14,360 1,020 101,970

a — — —



Table 4.1 identifies federal personnel numbering 940 in water supply/sanitation, 1,340 in

water resources and 300 in solid wastes, fora national total of 2,580 persons.

In a further analysis federal services are concentrated by person-years as follows:

Water research (Environment, Fisheries & Oceans) 730
Water data collection (Environment, Fisheries & Oceans) 750
Water pollution control (Environment, Fisheries & Oceans) 630
Drinking water (Agriculture, Health and Welfare, Indian

Affairs and Northern Development) 10
Flood control (Environment, Transport) 160
International and interprovincial agreements (Environment,

External Affairs, International Joint Commission) 240
Administration of Northern Waters, (Indian Affairs) 60

TOTAL 2,580

An analysis of these person-years indicates that about 65 percent of staff can be
considered professionals and managers and the remainder technicians or clerical staff.

4.2.2 Provincial Governments

Because responsibility for health and for natural resources management and use falls
mainly into the provincial domain, provinces have a large interest and large staffs in
these areas. Although much of the detailed responsibility is delegated to the municipal
levels, provincial personnel staff in the water sector are estimated at 4,510. This is 75
percent greater than in the federal government. Of this total 2,190 are concerned
with water and sanitation services, 1,860 with water resources management and 460
with solid waste management. As at the federal level, the responsibility is shared by
many departments, the major ones being Health, Environment, Agriculture, Natural
Resources and Municipal Affairs. Expertise is distributed throughout all professions
and trades.

Several provinces, such as Ontario and Manitoba, actually operate regional water supply
and sewerage services as well, which inflates their employment under the “water and
sanitation” designation. Western Canadian provinces require a large proportion of their
personnel to manage their water resources due to the wide variations in supply.

Waste management personnel requirements are growing, mostly in a regulatory role,
although several provinces have now created crown corporations to deal with hazardous
waste management.

All provincial electric power commissions contain considerable staff relating to water
management. Expertise in water management also exists in conservation and irrigation
districts which, despite some local autonomy, come under provincial control.

Catalogue 72-007 of Statistics Canada contains data relating to provincial employment
under water sector functions. These data were supplemented by contacts within
provincial governments of several provinces to arrive at the figures in Table 4.1.
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4.2.3 Municipalities

Information on municipal employment was calculated from data supplied by Statistics
Canada under Catalogue 68-204. In many cases, these data had to be adjusted for the
three subsectors, based on estimates provided by individual managers working in various
municipal governments and associations such as the Ontario Waste Management
Association. The actual employment figures were calculated using factors applied to
local government expenditures in the various categories.

Municipalities provide by far the largest reservoir of practical management of water
supply and sanitation operations. Many municipal systems have excellent professional,
technical and laboratory capabilities and proficiency. More than one quarter of the
total expertise for the sector resides in the municipal employment, almost 30,000
persons, with the greater portion (85 percent) being trained technicians, operators,
bookkeepers, statisticians and clerical support and the remainder professionals.

The foregoing figure of 30,000 includes approximately 5,000 persons representing staff
of private contractors servicing the solid waste collection system of numerous
municipalities. Municipal capability is highly relevant to developing countries needs
because of the ability to transfer technology at the operating level for water supply
and sanitation services.

4.2.4 Consultants

The data presented in Table 4.1 for Consultants were obtained from a number of
sources. These included Statistics Canada 1982 reports, special reports prepared for
DRIE in 1982 and 1985, directories of consulting engineers and direct contact with a
number of engineering firms. Total employment in the private sector engineering field
is approximately 40,000, employed by around 2,250 firms. Approximately 12 to 15
percent of these personnel are estimated to work in the water and sanitation sector in
around 210 fIrms. Direct contact with firms has confirmed these ratios. Most of the
water and sanitation work is done by firms engaged in municipal engineering which
also includes roads and sidewalks, etc. The proportion of staff mix in firms was
reported in 1982 as being 33 percent professionals, 41 percent technicians, three
percent non-engineering professionals and 23 percent administration and clerical.

On the international scene, over 20 firms out of the 210 engaged in this sector have
carried out two or more projects overseas. Included are small companies and several
large firms, which are very active internationally. On a global basis, Canadian firms
rank fourth in the sector. Approximately eight percent of the earnings in the
consulting engineering field are in water and sanitation (See Box 4.2).
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C4NADL4.N EXPERTISE IN GROUNDWATER DE1~LOPMENT Box4.2

4.2.5 ConstructionServices

This group of services include general contractors engaged in building facilities,

building and operating solid waste management services, and the well drilling industry.

General construction employment numbers were derived from construction volume given
in Table 18, catalogue 64-201 of Statistics Canada. The Journal of Commerce 1985 was
also used, particularly to provide a breakdown into the type of construction activity.
The actual number of personnel reported in Table 4.1 was derived by applying factors
to the construction dollar volume for the various subsectors. Employment in the
private sector of the solid waste field was provided by the Ontario Waste Management
Association.

Hydrogeologists, specialists in
groundwater, are relatively rare in
Canada, numbering only a few hundred
in total. Hydrosult Inc. of Montreei is
a small firm which was established in
1980 to deal with groundwater and
other water resources projects. Its
first international assignment (1981)
was to serve as project monitor for
CIDA on a rural water project in
Colombia. Later the finn planned
hydrogeological investigations to be
carried out with CIDA support in
Indonesia as part of the Lower Solo
River Planning Study.

But some 90 percent of Hydrosult’s
business concerns projects outside
Canada, usually dealing with
hydrogeologicai aspects of projects in
developing countries. The United
Nations Development Programme first
used the firm to develop training
programs for water resources staff in
Arab countries (1984). Subsequently,
Hydrosult has prepared and evaluated
many other water projects for UNDP.
In 1988 the finn was chosen to review
water resourcesavailable for irrigation
projects in Ethiopia.

Hydrosult’s first feasibility report for a
rural water supply project was camed
out for CIDA in Niger in 1984. Other
assignmentsis the Sahel followed. In
1987/88 Hydrosult completed a
feasibility study for a rural water
supply and sanitation project in
Lesotho.

The United Nations Sahel Office has
chosen Hydrosult for two challenging
assignments in the Gambia: a
diagnostic study of well rehabilitation
and the developmentof a mathematical
modelfor groundwaterplanning.

In Canada, the firm provides
groundwater expertise for Hydro Quebec
andvariousmunicipalitiesin Quebec.

Starting with its early CIDA
assignments,Hydrosult is now using its
special expertise to help supply more
water formanydevelopingcountries.
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4.2.6 Manufacturing

Figures in Table 4.1 are estimates of the number of persons employed by companies
which manufacture pipes, mechanical equipment, treatment plants for water and sewage,
instrumentation systems, solid waste collection and disposal equipment, and equipment
for water resources projects such as gates, control valves, well drilling equipment and
pumps. Information to confirm the estimate of 16,420 people working in this area was
obtained from the Canadian Trade Index provided by the Canadian Manufacturers
Association - 1986. The split of personnel between water/sanitation and water
resources manufacturing is arbitrary, with 10 percent of the totals being allocated to
water resources manufacturing.

4.2.7 Industrial Systems

The group of personnel shown in Table 4.1 under industrial systems and numbering
14,360 includes persons working in the control, operation and maintenance of industrial
water and wastewater systems who are not included in other categories. These people
work mainly for industrial companies that use water which must be treated and
processed and subsequently discharged as wastewater. It must also be treated and
processed before being discharged back into water courses, or into municipal sewerage
systems. The estimates of personnel were obtained by adjusting figures for Ontario on
a national basis. See Section 4.3.7 for further comments.

42.8 Training and Educational Services

Personnel working in the water sector of training institutions are found mainly in the
various universities and colleges with full-time courses in this area, as well as a
number of government training institutions. These are discussed more fully in Section
4.3.8.

Table 4-1 shows that there are approximately 1,000 professional persons who have the
potential to give educational assistance in the water and sanitation sector for
developing countries. This figure was generated from “Educational Statistics for the
Seventies” published by Statistics Canada as Catalogue 81-569. Figures derived from
that source were pro-rated to determine professionals active in the water sector within
universities and community colleges. These figures were adjusted for the subsectors on
the basis of information provided by individuals working in a number of institutions.

4.3 EXPERIENCE AND CAPABILITY

The distribution of human resources in the water and sanitation sector in Canada is
given in Section 4.2. The purpose of this section is to amplify the capability and
experience of these personnel.

It must be kept in mind that Canadian capability and experience is extremely
multifaceted and varied, not only because Canada itself is diverse and varied but also
because over the last thirty years the experience of thousands of Canadians has been
gained abroad, including working in developing countries.

It is important to recognize that the majority of experience in Canada relates to
programs of greater sophistication and costs per capita than are appropriate or
affordable in the developing world. There is, therefore, a concern that Canadian
expertise will not adapt and gear itself to local conditions. However, Canadians are
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pragmatists and generally insist on physical and fiscal efficiency of the service and
temper the solutions, especially those of convenience, so they can be financially
supported.

The experience of Canadians working overseas has been extensive and has included:
service as individuals under contract to development agencies, local government
departments and educational institutions; service as volunteer or contract personnel to
NGOs; service as employees of large and small consulting companies; and service as
employees of manufacturing and/or construction firms. Canadians have worked in the
sector, in varying numbers, in practically every developing country. Similarly, the type
of work and location of projects has ranged from urban, modern systems to very basic,
rural systems. In most cases, once people have had overseas experience, they are
favorably inclined to make themselves available again - either for short or long-term
assignments.

One very important strength of the Canadian personnel resource base is its language
diversity. In addition to the two official languages, Canadians speak many others
because of extensive immigration to Canada from all parts of the world. These
multilingual characteristics make Canadians particularly versatile and well-suited for
work in developing countries.

In assessing Canadian resources for work in developing countries it is important to
recognize the role played by the public and private sector - both in Canada and in the
recipient country. In Canada, there has always been close cooperation between the
public service, the private sector and the population served. The role of the public
service has been strong and central in assessing needs, setting standards, and managing
the programs, including the financing. The private sector’s role has been to plan,
design and build the needed works. Because of the relative weaknesses of the public
sector in the Third World countries and the less effective communication and dialogue
all around, the roles in developing countries are not always the same. In particular,
consultants are often given far greater responsibility than they are in Canada. The
implication of this should be reflected in staffing for work in developing countries.
Consultants may need to integrate personnel with public sector experience in their
teams when bidding for jobs.

The following sections provide additional comments on the capability and experience of

Canadians by category.

4.3.1 Federal Government

The federal role requires competence in marine, lake and river basin water quality and
quantity modelling and resource management. It also requires the associated knowledge
of contributions of biological and chemical contamination from point and diffuse
sources, as well as a knowledge of a wide range of abatement techniques.

The Federal Government performs a major role in the management of toxic chemicals,
spills control, radioactive waste management, standards setting and in environmental
impact assessment. Much of the role of the Federal Government in the area of
environmental enhancement and protection is carried out through supporting research,
collecting and disseminating information, and advocating and supporting needed changes.

World class research and technology development in the area of wastewater treatment
and disposal is done at the Wastewater Technology Centre (WTC) of Environment
Canada in Burlington, Ontario. Also, the National Research Council of Canada has an
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Associate Committee on Hydrology (ACH) and, within this committee, a Subcommittee
on International Activities (ASIA) on which both CIDA and IDRC are represented.
These groups, and others, can provide support and assistance for CIDA’s projects in
water and sanitation in overseas countries.

The human and physical resources are concentrated in Environment Canada, but many
of the skilled people and the analytical capabilities are also to be found in the
Departments of Agriculture (e.g., agricultural pesticides, fertilizers and erosion products
in drinking water sources, as well as infrastructure financing In Western Canada
through the PFRA); Energy, Mines and Resources (e.g., geo-science of groundwater
resources; radioactive and metals contamination of drinking water~fuels derived from
urban wastes); Fisheries and Oceans (e.g., fish toxicity related to water quality
standards); and Health and Welfare (e.g., human health related to water quality
standards).

ExpertiseAvailable

- Water quantity and quality surveys - data acquisition, remote sensing, photo

interpretations etc.

- Hazardous chemical and toxic waste identification and management, including risk

assessment.

- Laboratory development and analysis programs.

- Water resource management, including drought proofing, flood control, habitat
management, flow regulations etc.

- Watershed planning, including modelling options.

- Ground water surveys and management programs.

- Preparing regulations and guidelines forenvironmental protection.

- Identification and undertaking of research needs.

- Training of professional and technical staff.

- Development of public awareness and participation programs.

4.3.2 Provincial Governments

The provinces exert great efforts in identifying, quantifying and analyzing the quantity
and quality of surface and ground waters, and in predicting the effects of water
demand and of waste discharges upon water resources. These tasks command a
substantial and highly-qualified staff, a strong analytical capability and well-equipped
laboratories to deal not only with biological contamination but also with traces of toxic
chemical substances.

Provincial water supply and sanitation management can be separated into two broad
categories. One category is associated with the regulation of individual systems,
typified by the rural dwelling equipped with a water well and a septic tank located on
the property, and often served by a modest community solid waste collection and
disposal system. The regulatory requirements for this category are usually simple and
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influenced more by basic public health considerations than by convenience. The
resources associated with these systems are important because, despite the relative lack
of sophistication, they have been successful in maintaining public health. The principles
employed seem to be appropriate for use in many developing nations.

The second category is associated with regulation of the community systems typified by
the services provided to urban dwellings. In Canada, the services provided to cities
include: a properly treated water supply, adequate for all domestic and fire-fighting
purposes; sewer systems that remove domestic liquid wastes and drainage water from
rainfall; treatment systems in most cities to cleanse waste water before discharge into
the environment; and a highly organized solid waste collection and disposal system.
The associated regulatory requirements and fiscal structures are elaborate and
commensurate, not only with a high degree of public health protection, but also with a
great deal of personal convenience. Costs are usually considerable.

Implicit in the provincial governments’ role are the needs for the services of technical
experts in the fields of medicine (e.g., public health risk analysis); law (e.g., legal
drafting, enforcement); finance and revenue (e.g., community debt management and
audits); engineering (e.g., design studies, construction, operations, maintenance,
training); hydrology geo-science (e.g., groundwater availability and protection);
chemistry (e.g. laboratory chemical analysis); and microbiology (e.g., laboratory
microbiological analysis). Skills and experience associated with these experts are
required at each stage of a project cycle: identification of need; feasibility studies;
financial analysis; legal framework; funding; design; construction; operations and
maintenance; training; and evaluation.

ExpertiseAvailable

- Identifying, quantifying and analyzing the quantity and quality of surface and

ground water.

- Laboratory development and analysis.

- Watershed planning and modelling.

- Storm water management.

- Small and private system design and operation.

- Water withdrawal and wastewater discharge licensing regulations, surveillance and
enforcement.

- Water supply and wastewater design standards and approval.

- Plant and system operation, maintenance and training (limited to some provinces).

- Solid waste management methodologies, disposal site selection and control.

- Technical and professional services in water-related issues - lawyers, engineers,
hydrogeologists, economists, sociologists, chemists, biologists, toxicologists,
operations research, etc.
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4.3.3 Municipal Governments

Provinces delegate a large measure of their authority over water and sanitation
management to the populous municipalities in Canada. Regulation at the local level is
by means of by-laws made under provincial enabling legislation. The degree of
delegation varies considerably from place to place but, in major cities, there is often
near-autonomy in water supply and sanitation services, drainage and in solid waste
management. Water resources management, though substantially represented, largely
remains with senior government For most of the services, the municipalities adhere to
standards and codes set by the provincial ministries concerned. This applies to water
supplies, sewerage, drainage and the solid waste disposal sites and systems.

Municipal water supply and sanitation management can be separated into two regulatory
categories, the regulation of individual water and waste management systems, and the
regulation of community systems. Population density and size are the main
determinants in deciding whether individual systems provide acceptable service, though
there are no hard and fast rules defining the boundary between individual and
community systems.

Municipalities provide by far the largest reservoir of practical management of water
supply and sanitation operations. Many have excellent professional and laboratory
capabilities and technical proficiency. The same comment applies to solid waste
management, where much of the outside operations are contracted out, but the control
and standards are the responsibility of the municipality.

Despite the growing emphasis on operation and maintenance (O&M) in developing
countries, Canadian government expertise, at all levels of government, is not readily
available to service that need. Therefore, a program must be developed that will
interest, and make available, government employees who can transfer this Canadian
knowledge and experience to developing communities to meet O&M and other water
management needs.

ExpertiseAvailable

- Management, accounting, personnel relations and finance as it relates to setting
rates, billing and collection, system management, record keeping, personnel
management, finance and debt servicing, computer systems, etc.

- Engineering planning, design and construction for water supply, wastewater I
collection and disposal, rainwater drainage and solid waste collection and disposal.

- Operations, maintenance and training in plant, system management and accounting. I
Regulatory and enforcement procedures for system operations.

Public involvement and education programs. I
1
I
I
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4.3.4 Private Consulting Services

All levels of government rely heavily on the professional services of engineers,
biologists, chemists, sociologists and geo-scientists, as well as economists, accountants
and lawyers contracted from private firms to provide the up-to-date skills in the
design and management of capital projects. Often they are contracted by governments
and often they are engaged through developers who organize the resources required to
carry out the planning and implementation of major projects.

Since the 1950’s, Canada has produced a number of world-class companies, especially in
the water and wastewater areas, and it seems dear that the present strong public
interest is causing a comparable increase of capability in solid waste management. In
fact, this process is already well started and new disposal techniques are being
developed here. For example, methods to optimize the recovery of useful amounts of
methane from urban waste are already under active investigation by the Ontario
Research Foundation for Environment Ontario and show promise for a “Canadian”
technology. Furthermore, private consultants are supplanting some of the roles
previously assumed by the public sector. For example, the preparation and presentation
to the public of socio-economic issues in environmental impact studies, the chemical
and microbiological analysis of water samples, and analysis of trace chemicals are some
of the tasks that are progressively moving into the private sector.

Some companies, including many of the larger ones, have a strong and growing
capability in surface and groundwater resource assessment and planning, both in terms
of quality and of quantity. Several of the larger ones have undertaken major water
resources projects around the world and are very highly regarded in this field. This
has been demonstrated in a number of countries such as Indonesia and Thailand. Some
very recent work on industrial and agricultural chemicals in groundwater and surface
water (e.g. the Niagara River) shows that Canada’s experience is of exceptional quality.

Consultants can be expected to furnish economic analyses and cost comparisons for
alternative methods of treating and distributing water~for collecting and disposing of
wastewater and stormwater~ and for disposing of solid wastes by landfill or
incineration. Some who are expert in assessing the flow expected from wells are also
attaining recognized expertise in predicting the movement of trace chemicals from
landfill sites. A comparable competence is evident In the prediction of the movement
of agricultural pesticides and fertilizers and of the consequences to surface and
groundwater resources.
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ExpertiseAvailable

Canadian consulting firms have a wide range of capability In many areas of this sector.
Their Canadian experience in this field is naturally much greater than their experience
in developing countries. Nevertheless, the latter has grown steadily over the last
thirty years. Expertise covers the following areas:

- Fiscal planning and rate establishment.

- Water resource planning and development.

o remote sensing
o water quantity measurement
o quality surveys
o multiple-use planning and design, Including benefit/cost analyses and

construction supervision.

- Ground water investigation and exploration.

- Planning, design and construction supervision of conventional urban water and

wastewater systems,

- Rural, northern and developing country water supply and sanitation schemes

- Solid waste management including recycle programs, collection system design,
landfilling, leachate control, energy from waste facilities and source reduction
programs.

- Project management and commissioning.

- Procurement and purchasing.

- Human resource development programs and institutional development programs.

- Rehabilitation programs, including unaccounted-for water surveys, leak detection

programs, sewer infiltration and inflow control, pipe relining, etc. I
- Environmental assessment, impact and planning.

4.3.5 Construction Services

A large construction industry has developed around water and wastewater services, and
a substantial industry has been developing since the 1970’s around the transportation
and disposal of solid wastes. Some appreciation of the value of work performed by the
construction sector may be gleaned from the estimate that the approximate replacement
value of community water and sewer services in Ontario alone stands at $40 billion for
an urban population of about 7.5 million people.

On the other hand, high costs have forced construction companies into fierce
competition from which only the better-managed companies have survived, and from
which a source of efficient construction managers are available for water and
sanitation projects in developing countries.
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Over the last dozen years or so, a number of Canadian firms have developed excellent
procurement and purchasing capabilities to supply international projects. Some of them
operate as engineering companies, while others operate as trading houses (See Box 4.3).

The well-drilling industry can also be grouped with the private construction area. This
is well represented across the country, though there is relatively more strength in
Western Canada and in Prince Edward Island where groundwater sources predominate.
However, this industry is largely made up of small companies that see private
contracting in developing countries as a high risk venture, beset by the hazards of
long delays before payment. Nevertheless, the industry senses that there is room for
optimism based on innovative approaches involving local joint venture partnerships.

The general experience of Canadian construction companies in international bidding is
that they are competitive in limited areas. In common with others of the private
sector,’ the desire to work in developing countries is often governed by the state of
business in Canada. In overseas markets, economics and employment preferences
usually dictate that skilled and unskilled labour should be found locally or supplied by
a joint-venture partner from a country such as China, India, or Korea, where labour
costs are suitably low.

SERVICECONTRACTSFORTi-fE WATERAND &WITAT1ONSECTOR

Contractors, consultantsand NGOs play
an important part in sector projects
funded by CIDA. A recent study of
106 typical service contracts for CIDA
support to more than 30 countries
revealed a total contract amount of
$107.9 million for water and sanitation
sectorservices.

BQk 43

The contract size ranges from a few
thousand dollars to over $10 million.
Most of the contracts are for
consultants with some large contracts
(over $4 million) for both NGO’s and
for contractors. The larger NGO
projects are done under a “countiy
focus” program which is fundedby the
Bilateral Branches. WUSC are
implementinga project for water supply

and sanitation in Darfur Province of
Sudan with a CIDA contribution of $4.5
million. Crippen International Limited
from Vancouver, B.C., won over $10
million in contracts for water resources
work in Sri Lanka and a recent (1987)
contract for $10.4 million for a water
resourcesproject in Indonesia. From
Montreal, Quebec, the Consortium SDS
Hydrogeo signed a contract (1985) for
over $3 million for village water
supplies in Niger. Callavino Inc., a
contractor from Windsor, Ontario,
received a contract (1984) for almost
$7.0 million for pipeline construction in
Cameroon. Several consultants from
Atlantic Canada, along with others from
Quebec and Ontario, have standing
offers for on-going consulting services
in thissector.
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E~ipertiseAvailabJe

Canadian construction and supply firms can offer~

- Excellent experience and capability in construction planning and management.
- Well drilling and groundwater production.
- Procurement and purchasing of materials and equipment for projects.
- Watermain and sewer construction techniques, especially rehabilitation.
- High quality construction contracting.

43.6 Manufacturing

Canada is a large and successful manufacturer of pipes, valves and fittings. Much of
the remaining mechanical equipment for Canadian water and wastewater services is
imported and distributed through agents, or manufactured by licensees or subsidiaries
of foreign companies. While there is no doubt that the capability exists to design and
manufacture from scratch, the development of the Canadian market has not warranted
an indigenous industry to produce the required range of pumps, conveyors, mixers, etc.
There are notable exceptions. Canada excels in small customized or prefabricated
treatment plants, ultra violet irradiators, some types of surface aerators and screw
pumps. Also, it should be observed that in a survey conducted in 1979, 70 percent of
manufacturing companies in the water and wastewater field indicated that the Canadian
content of their products exceeded 50 percent (according to the Pollution Control
Equipment Manufacturing Industry in Canada, 1979). Current major programs for
wastewater treatment and disposal in Quebec can be expected to result in some
concentration of manufacturing capabilities there for related equipment (See Box 4.4).

CANADLANSUPPUERSACTI’V~IN
WATERMID S4JiIITAT1ONPROJECTS

Many firms in Canada are involved in
sector projects supported by CIDA. A
recent review of procurement for 14
typical water and sanitation projects
indicated 806 separatecontracts with a
total valueof $27.9million.

Bak4.4

The contract size ranges from over $3
million to small purchase orders of
under $100, for materials, equipment
and transportation. Goods include such
things as pipes, valves, fittings, pumps,
motors and drives, mechanical and
electrical equipment and controls.
Typical recipient countries for major
water sector procurementhave included

Bangladesh, Indonesia, Ethiopia, Ghana,
Tanzania, Cameroon, Niger, Belize and
Honduras. Suppliers have included
companies such as Canron, TPS
Industries, Flygt Canada, Monarch
Industries, Wallace and Tiernan, Federal
Pioneer, Motorola Canada and various
vehicle suppliers. Included in these
purchases have been thousands of
Canadian handpumpsfor the rural areas
of developing countries, as well as
componentsfor water treatment plants
to serve the rapidly increasing
populations in the cities of the
developingnations.
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Pipes are generally the most expensive item in any water or sewerage system. From
past experience, plastic, steel, ductile iron and asbestos-cement pipes can be
competitively made in Canada for export to developing countries, but transportation
costs may place Canadian suppliers at a disadvantage in some regions. Concrete
pressure pipe has been manufactured locally in Africa under Canadian management.
This successful experience suggests that Canadian technology and management skills
can be advantageously applied in foreign joint ventures (See Box 4.5).

Canadian experience in equipping dams and large water diversion projects provides good
capacity and skills for supplying such equipment overseas. Items in this category
would include: spillway gates, trash racks, penstocks, large valves, etc.

It is worth observing that despite the large disparity between labour rates in Canada
and those in developing countries, some recent Canadian bids have not lagged far
behind successful competitors. This suggests that Canadian productivity, planning and
management are strong. These can be important both to technology transfer and to
successful joint ventures, in which Canadian management can be coupled profitably to
low local labour rates.

Canada’s manufacturing capabilities in the solid waste management field suggest the
same story. It seems likely that economics and the composition of urban solid waste
prevailing in developing countries will constrain most disposal to landfill rather than to
incineration. This means that Canada’s export interests should concentrate on
collection vehicles, centralized waste containers, specialty waste incinerators (e.g. for
hospital and pathological wastes) and, possibly, small waste grinders.

In addition to meeting price competition for equipment from other industrialized
countries, Canadian firms interested in selling to developing countries also have to
provide demonstrated competence to service the equipment sold.

CN’MDL4.NPIPEMAlIUFACTUREDFOREXPORT

Canron Inc. has won export orders for
water pipes in many countriesbecause
of the quality of their products and, by
being known through the supply of
their pipes to CIDA aid projects in the
developingcountries.

Box4.5

iron pipe was shipped from Quebec.
For a CIDA project in Tanzania a joint
venture was formed with Comestockto
produce 85,000 meters of cast-in-place
prestressedconcrete pipe for a water
trunkmain.

From plants in Quebec and Ontario
ductile iron pipe has been supplied to
CIDA projects in Belize and Woty
Coast. For a Pan American Health
Organizationprojectin Haiti, ductile

Recently, Canron has exported ductile
iron pipe and fittings from Hamilton,
Ontario, for potable water projects in
Barbados, Cameroon, St. Kitts and
Kenya.
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ExpertiseAvailable

- Local joint ventures in manufacture of pipes and equipment in which Canadians
provide the management and the know-how and the local partner maximizes low-
cost labour content.

- Direct export at competitive prices of certain specialty items, including ductile
iron pipes.

- Manufacture of small or customized treatment or process packages developed for
easy shipping and installation.

- Rehabilitation of water or sewage systems that have deteriorated, including water
and sewage treatment plants.

- Supply of pipes, fittings, valves, pumps, drives, treatment equipment and

componentsfor water supplyand sewerage systems.

- Drilling rigs for groundwater investigation and development.

- Handpumps for rural water projects.

- Supply and installation of water control equipment for dams, canals, and water
diversion structures, etc.

4.3.7 Industrial Systems

Studies have indicated that there is an average of ten equivalent persons committed to
water supply, waste water treatment and waste management for each industry directly
discharging to water courses in Ontario. That represents a total involvement of 3,000
persons. Environment Ontario confirms that this number is realistic. Experience in
Metropolitan Toronto indicates that, for industries discharging directly to municipal
sewers under new legislation, an average of one-third equivalent person per industry
would be employed, or 4,000 persons for all of Ontario.

Based on the relative withdrawal of water for industrial purposes in other provinces
compared with Ontario, and reported by the Inland Waters Directorate of Environment
Canada, comparable employment numbers would be 750 for the Atlantic Provinces, 3,600
for Quebec and 3,200 for Western Canada. Approximately 25 percent of this equivalent
employment would be employed in industrial waste management, as distinct from water
supply and waste treatment.

These personnel, of whom probably 25 percent represent professionals and managers,
are highly skilled in the design and operation of industrial water supply and waste
water treatment plants. Recently they have acquired considerable expertise in
hazardous waste management both in the work place and in disposal off-site.

Developing countries are avidly seeking new industry to improve their economic growth
and stability. Sometimes in the past, industry has expected to find less restrictive
pollution controls under such conditions. As developing countries increasingly strive
for sustainable development which is economically and environmentally sound, they are
moving to strengthen environmental measures and assure that improved conditions of
waste water management or solid waste disposal are reinstituted. This provides
increasing opportunities for using Canadian expertise in this sector.
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ExpertiseAvailable
Canadian industry is well positioned to provide personnel, either directly or through

other Canadian companies, to:

- Draft and oversee industrial waste treatment standards. -

- Give advice on centralized waste management programs for Industrial complexes.

- Directly train operating staff.

- Provide assistance in developing recycle and reclamation programs.

4.3.8 Training and Educational Services

Canadian resources in this area are available to developing countries in several ways:
Canadian institutions can accept students for training; Canadian experts are available
to provide technical assistance to institutions in developing countries; and Canadian
institutions can undertake training on contract arrangements to strengthen the
institutions in developing countries.

Training and education in water and wastewater services for technicians is available in
full-time courses at community colleges in Alberta (Northern Alberta Institute of
Technology), Ontario (Sault College and, planned for the near future, Sir Sandford
Fleming), and Quebec (Vaudreuil). A full-time course is also given at the Royal
Canadian Engineers training centre at Chilliwack, British Columbia (though this may be
restricted to military or federal government personnel).

The training facility at Vaudreuil not only offers a working treatment plant but it also
provides French language correspondence courses that could be of particular value to
developing Francophone countries. Environment Ontario’s training facility at Brampton
also has a full-scale working treatment plant and the coursework has been published in
a series of textbooks.

University courses and graduate studies in the water and sanitation sector are available
in most universities offering engineering programs. The emphasis varies considerably
between surface waters, ground waters, water resources, hydrology, hydrogeology,
microbiology and biochemistry. The emphasis also varies across faculties (engineering,
agriculture, physics, chemistry and biology) so that some care is required in making the
proper choice of a university to suit a particular need.

A number of universities offer specialized courses or programs for developing country
studies in the sector. One of these is the University of Ottawa which has recently
created the International Water Resources Centre. Another is the University of
Alberta where special courses in rural water and sanitation are offered. Ecole
Polytechnic in Montreal is strong in environmental engineering and has long provided
institutional support for the University of Thies in Senegal. The University of
Calgary, the University of Saskatchewan, and Simon Fraser University have arranged
special programs In the water area. Mount Royal College in Calgary is in the process
of establishing an international centre for water management in cooperation with
private industry and consulting.
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Practical, on-the-job training (attachments) in water supply and in the management of
wastewater and solid wastes is often made available by municipalities and by provincial
governments. Similarly, private consulting companies can also provide on-the-job
training for young professionals from developing countries. The movement towards
twinning of provincial, city and educational institutions seems to provide fertile ground
for promoting further training and technology transfer.

ExpertiseAvailable

Canadian educational institutions, governments and private companies are capable of
supporting training in the developing countries to provide:

- Business management courses directed to customer servicing, accounting and fiscal
management of utilities.

- Technical planning and design, including data acquisition and processing. This
includes all three components of the sector on a multidisciplinary basis, i.e.
engineering, public health, environment and social aspects.

- Operations and maintenance, theory and practice.
- Research and scientific developments.
- Management of training and educational institutions.

4~39 Non-Governmental Organizations

Canadian non-governmental organizations are very active in the field of international
development. Many of them exist for the sole purpose of engaging in this field and
have no other significant Canadian operations, while others operate programs in Canada
as well as overseas. Many NGOs are religious-based, while others are completely
secular. Some focus on education and training, while others are involved in areas such
as relief work, food production, skills development and water supplies and sanitation.
A common feature among all of them is that they are highly motivated with a
humanitarian interest to help the people of developing countries improve their living
conditions. Anglophone NGOs account for the largest number; however, there are a
large number of Francophone ones as well (See Box 4.6). I

I
I
I
I
I
I
I

ANNGOPARTNERIN DEVELOPMENT

World University Services of Canada
(WUSC), with the assistance of CIDA
is providing Canadian technical
assistanceand equipmentfor water and
sanitation projects in several developing
countries.

Box 4.6

Theseprojects focus on water supply,
sanitation, and hygiene education,
including training to upgrade local
skills in both rural communities and
urban squattersettlements.

In Peru, Swaziland and
WUSC water projects
long-term solutions
accessibility and health

Sudan, CIDA-
are providing

to water
care problems.

CIDA funding enablesWUSCto provide
safe clean water, better sanitation
facilities and improved health for the
more than 200,000 men, women and
children who will benefit from these
projects.
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The 1986 directory of Canadian non-governmental organizations entitled “l.D. Pro File”
published by the Canadian Council for International Cooperation, lists 316 organizations
engaged in international development. This grouping includes NGOs which receive
funds from CIDA’s NGO Division, as well as organizations like WUSC and CUSO which
are funded from CIDA’s ICDS Division as well as Bilateral. Of these, 31 are listed as
being involved in the water sector In developing countries at the present time. Most
of the organizations obtain a significant part of the funding for their projects from
CIDA. These organizations are involved in many hundreds of projects, many of which
are in the water and sanitation sector. Appendix E provides a list of NGOs which
have received assistance from CIDA for this sector in the past.

The major portion of the effort in the sector is attributable to four organizations
which have developed considerable capability and expertise as a result of having
undertaken major programs in water supply. These organizations include CARE Canada,
WUSC, CUSO, and UNICEF. Many NGOs operate their overseas projects directly by
having some of their own personnel in the recipient country to assist in implementation
and administration. The four NGOs referred to operate in this way. Many others,
usually the smaller ones, support their overseas operations by providing financing only,
without direct involvement. Often this financing is provided to a sister NGO in the
country concerned, which administers it.

Because NGOs work effectively at the grass roots level, they have generally been quite
resourceful in establishing rural, community-based water and sanitation systems. Since
they are non-governmental, there are generally fewer problems with subsidies and non-
payment of tariffs by beneficiaries than with government-sponsored schemes.
Furthermore, NGOs have been relatively more successful at developing community
organizations capable of mobilizing self-help resources and accepting operation and
maintenance responsibilities than have government-sponsored schemes. In essence, this
ability to organize community support at the grass roots level is the strength of the
NGOs.

Most NGOs do not have technical expertise as part of their normal full-time staff.
Personnel for projects overseas are engaged as required. This points to one weakness
sometimes encountered among NGOs, i.e. that they do not have strong home office
technical capability to support their field-based personnel. The four organizations
named previously have engaged in water and sanitation projects for many years and
have built up a measureof expertise both in the field as well as at headquarters.

Over the years, the methodology for introducing and implementing community-based
water and sanitation projects in rural areas of developing countries has been refined.
It has now become fairly standardized in that the main components of promotion,
community organization, self-help construction, hygiene education, operation and
maintenance are common to most NGO water programs. In fact, the bilateral and
multilateral agencies are also following this same methodology.

There has been very little cooperation between NGOs and the Canadian private sector,
such as consultants. This Is accounted for by the fact that most projects undertaken
by NGOS are rural and small scale, so there has not been a need for extensive
technical design and analysis work.
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The practical experience of NGOs provides a useful adjunct to cost-effective water and
sanitation sector programs. For example, they have learned how to profit from the
investment in new water supply systems by conducting health-education programs and
the building of latrines to reduce sources of human pathogens that could imperil clean
water. Several features of NGOs stand out:

- They make a substantial financial contribution to development aid from Canada by
the funds they raise directly from their members and the public;

- Some have practical local experience that is very effective;

- Some have deep insight Into the importance of health education arid social aspects
that can makethe difference between the successor failure of projects;

- They have tended to operate directly at the community level with little
government and little private sector involvement and

- They tend to concentrate their water and sanitation sector projects in rural areas
and avoid the large urban areas, although recently a number of pen-urban
projects have been undertaken by NGOs.

I

I
I
I
I
I
I

DESCRIPTION~ TWO TVPIC.4L NGOPARTNERS Box4.7

CARE’s projects are normally done on a
shared basis with the community,
wherebythe communitysupplies labour
and CARE supplies the materials.
Where technical designs are required,
the local government water agency is
oftenusedto providethem.

CARE Canada has 46 years experience
and has 17 staff in Canada and 41
abroad. At present, it has interests in
water supplies in Central end South
America, West Nrica and Indonesia.
Its work, which by choice has been
confined to rural areas, has invoWed a
considerable amount of local water
development. CARE Canada is well
aware of the costs and effectivenessof
several types of water supply systems.
It has concluded that all water supply
systems require a preceding health
education and organizational
developmentprogram, togetherwith the
building of latrines, before a clean
water supply program will work
effectively to improve health. A
typical precursor program will last a
year. Mother year of social work is
usually required after installation to
enstire that the system is working
smoothly.

Emmanuel International, an evangelical
church organization working in
international development, provides
villages and even single dwellings with
water supply systems in a manner
closely resembling that adopted by
CARE Canada. The differenceslie in
the smaller scale of the water systems
and a greater emphasis on personal
invoWementassociated with Emmanuel
International’s projects. However, both
stress the need for public health
education and technical simplicity as
vital to success.
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4.3.10 Professional and Institutional Associations

This section is intended to provide an introduction to the various Canadian professional
and institutional associations with an interest in the sector and to comment on their
membership, objectives, activities and possible role in international development. Some
of these are more international in their outlook and interests, while others are
interested primarily in the Canadian scene.

In general, these organizations provide a service to their membership, which consists of
individuals, firms or other organizations. Membership is normally voluntary.
Permanent or paid employment by the associations is usually very small, consisting of a
few administrative persons who act as a secretariat for the professional volunteers.
Because the membership is voluntary and their activities part-time, they are not listed
or counted separately in Table 4.1. Most volunteer members would be counted in that
category where they engage in full-time employment. i.e. firms, industry orgovernment.

In general also, these organizations do not undertake International development work
such as on a project-by-project basis as do consultants, contractors or NGOs. On an
occasional basis, they may undertake to sponsor international conferences which could
be funded by CIDA or other aid agencies. Their more usual role, however, is to
provide a forum to inform their members and the public about issues of concern; to act
as an informed pressure group to lobby government, industry and the public about
general issues. They also function as effective facilitators to assist outsiders as well
as members to get into contact with the appropriate persons in the professional area.
It is in these ways that the professional associations are able to assist CIDA officials
as well as consultants and contractors in developing and implementing programs. In
the following paragraphs a number of specific associations are briefly described.

Canadian WaterResourcesAssociation(CWM)

The Canadian Water Resources Association (CWRA) has a membership of approximately
1,000 from across the country, made up of representatives from universities,
governments, consultants, irrigation districts, conservation authorities, wildlife
organizations, drainage districts, suppliers and manufacturers and lay people. The
common bond is an interest in the proper management of Canada’s water resources.
Accordingly, the purposes of CWRA are to:

1. Stimulate public awareness and understanding of Canada’s water resources.

2. Encourage recognition by all governments of the high priority of water as a
resource, and towards that end, to encourage the formulation of appropriate water
policies.

3. Provide a forum for the exchange of information and opinion relating to the
management of Canada’s water resources.

4. Participate with appropriate agencies in international water resource activities.

Currently, realization of these objectives occurs largely through the staging of regional
and national seminars and conferences, by publication of the Canadian Water Resources
Journal and Water News, and by preparing and presenting briefs reflecting CWRA’s
position on water-related issues to Provincial and National Governments, Commissions
and Agencies. An example of this is the brief presented to the Pearse Inquiry on
Federal Water Policy.
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The organization has just completed a comprehensive, long-range plan aimed at
increasing its significance and a general awareness of CWRA by the public and by
government. While CWRA has in the past focussed on Canadian water management
issues, the long-range plan calls for a greater involvement at the international level
and to this end the Canadian Committee on Irrigation and Drainage (CANCID) is now
officially a permanent committee of CWRA. Other such amalgamations are distinct
future possibilities, notably the Canadian Committee of the International Water
Resources Association (IWRA).

CanadianNationalCommideeof theInternationalWaterRes~rcesAssociation
(CNC~WM)

The objectives of the Canadian National Committee of IWRA are to:

1. Stimulate public awareness and understanding of the management of international
water resources and their relationships to Canadian water resource management
activities.

2. Encourage recognition by all governments of the high priority of water as a
resource, and towards that end, to encourage the formulation of appropriate water
policies.

3. Provide a forum for the exchange of information and viewpoints relating to the
management of international water resources and the export of Canadian
expertise, technology and services.

4. Disseminate information on international water resources.

CNC-IWRA’s purpose is very similar to that of CWRA, except international in scope.
The 6th World Congress of IWRA, held in Ottawa, May 29 to June 3, 1988, had for its
theme “Water for International Development”.

Canadian Wafer and WastvwaterAssocialk,i (CWWA)

Membership of this national body comprises water utilities and regional associations of
water and wastewater utilities. There is also provision for associate membership and
subscribing membership by government agencies, professional associations, educational
institutions, corporations, suppliers, etc.

The objective of CWWA is to represent the interests of the members in dealing with
government, to facilitate the exchange of Information and to encourage the exchange
of information between the public and the water and wastewater industry.

Activities include:

- with and on behalf of municipalities, to determine municipal infrastructure
rehabilitation requirements and to develop remedial programs;

- with the federal Departments of the Environment and Health and Welfare, to
establish water quality guidelines and to review the Environmental Protection Act;

- to promote reciprocal certification, education and training programs throughout
Canada;
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- to identify research needs on such subjects as water and wastewater service costs
and prices;

- to develop working relationships with the Association’s international counterparts
that will benefit municipal, organizational and individual members; and

- with the Departments of the Environment and External Affairs and with CIDA, to
explore the trade opportunities available to Canada’s water-related environmental
industries.

During 1987, CWVVA helped coordinate a series of seminars in five cities across Canada
conducted by CIDA and the World Bank on new approaches in community water supply
and sanitation.

RegionalWalerand WastewaterAssociations

Six different, regionally-based water and wastewater associations operate to serve their

members. They are:

o Atlantic Canada Water and Wastewater Association
o Association Quebecoise des Techniques de L’eau (AQTE)
o Ontario Section of the American Water Works Association
o Pollution Control Association of Ontario
o Western Canada Water and Wastewater Association
o British Columbia Water and Wastewater Association

The membership of these associations comprises individuals working in the sector in
the particular regions. Membership includes engineers, technicians, students, operators
of systems and suppliers of equipment. Each association also includes a local section
of the American Water Works Association (AWWA) and/or the Water Pollution Control
Federation (WPCF), both of which are USA-based technical associations.

The objectives of these regional Canadian associations are to improve water
management by undertaking and supporting numerous educational-type activities
including holding seminars and conferences, publishing materials and engaging in public
awareness activities.

Of the groups listed, AOTE is by far the most highly developed and best organized.
They have a significant permanent staff, produce a high quality journal and hold
excellent trade shows.

Association des Entrepreneurs enServicesSanitairesdu QuebecInc.

Membership of this Quebec-based association includes 210 solid wastes collection and
disposal contractors.

Its objectives are to support its membership and improve and promote the best
technologies for collection and disposal of solid wastes. Its activities include the
holding of seminars and reviews and the preparation of standards on disposal of
wastewater, solid wastes and toxic wastes.
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4.3.11 Environmental Protection Organizations

A number of organizations concerned with enhancing and preserving the environment
operate in Canada. These are all public, voluntary organizations with diverse
professional and lay membership. The number of permanent employees is small,
numbering probably 100 or so for all the organizations listed below. Their purpose is
environmental enhancement and protection by engaging in a variety of activities. Some
are more research and professional oriented, while others work with the public and the
media to raise awareness and action in this field. Organizations active in this area
include:

o Pollution Probe Foundation
o Canadian Environmental Law Association
o Friends of the Earth
o The Sierra Club
o Canadian Environmental Law Research Foundation
o Probe International

The strongest of these at the present time is Pollution Probe with a staff equivalency
of some 56 persons.

Many of the groups have concerns which are international in nature and could support
CIDA’s efforts from a policy and public contact perspective, as well as providing
contacts with knowledgeable people if required.

4.4 CONCLUSIONS

This chapter has provided detailed information on the various Canadian capabilities in
this sector from which resources may be drawn to carry out projects and programs by
CIDA. A significant number of those Canadian resources are already experienced and
knowledgeable in developing country work as a result of 30 years of international
involvement, carrying out projects for CIDA, other international agencies and
developing country governments directly. These resources include consulting firms,
NGOs, government personnel, trading houses, equipment manufacturers and suppliers
and construction personnel.

Much of the relevant expertise exists in federal, provincial and municipal governments,
with people experienced in operation and maintenance of water and sanitation systems,
solid waste disposal, the adoption and administration of design standards, conducting
resource studies, surveys and research. Public sector agencies at all levels of
government have their own mandates to pursue so their expertise has been somewhat
difficult to access for projects in developing countries. Efforts by some federal
government departments and provinces to free up such expertise for overseas
assignments is encouraging, but major complications remain, particularly within
municipalities where most sector expertise exists.

Times and needs are changing in developing countries. In the past, the emphasis was
on building new systems. Emphasis is shifting to operations, maintenance,
administration and rehabilitation. These activities are often done in Canada by
government or municipal personnel rather than by consultants. Similarly, there is a
shift to projects which involve design/build and operation. For all of these, there will
increasingly be a need for integrated teams. For some projects, the ideal team will
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consist of consultants combined with NGOs and government personnel. For other
projects, the team may best comprise consultants, contractors and suppliers.

Another area of significant potential is in the training and human resource development
area, using Canadian institutions in twinning arrangements with counterpart
organizations in developing countries. This is a method of operation which has proven
to be highly effective in numerous cases and is likely to gain popularity.

In many aspects of this sector, Canadian resources in goods and services have proven
to be competitive internationally and highly regarded. When applied intelligently and
effectively, the introduction of Canadian goods and services (including training) during
aid programs has led to continuing and expanding markets.

As a final point, it should be emphasized that CIDA has, over the last 20 to 30 years,
undertaken work in this sector worth several billion dollars at current values. All of
this work was carried out using a mix of Canadian resources. For the most part, they
performed very well and are highly regarded by the recipient countries. These
resources are now much more experienced, and capable, than they were when the
process started. They are prepared to take on greater and more demanding tasks.
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ch~er5
WVENTORY OF CIDA PROJECTS

5.1 INTRODUC11ON

Canada has the capability to provide overseas development assistance throughout the
whole spectrum of the water sector. As already noted in Chapter 4, CIDA has
provided aid in land and water resourcesurveys, including aerial surveys,groundwater
and river basin surveys, water requirements studies and hydrological and meteorological
Inventories. Planning studies have been carried out to prepare master plans for water
supply and sanitation and solid waste disposal, as well as for river basin management.
Feasibility studies have been completed and designs and tender documents have been
prepared for multipurpose schemes, as well as forwater supply and sanitation projects.

Large and small projects have already been undertaken. They range from dams,
barrages, canals and water supply systems for multipurpose schemes, to the drilling of
wells for village water supply; from the construction of complete water treatment
plants with transmission and distribution pipelines, to the rehabilitation of existing
systems; from the provision of massive equipment for major water distribution
networks, to simple handpumps in rural areas. Assistance in sanitation projects has
included studies, sewer and latrine construction, solid waste disposal and incineration
facilities.

In addition, CIDA has contributed thousands of person/months of technical assistance
and training in all of these water development enterprises.

The Government of Canada’s official development assistance (ODA) for international aid
is channelled through numerous agencies and departments of government. The largest
of these is CIDA, but it is important to recognize that there are significant other
channels. Table 5-1 summarizes these contributions, by source of financing, over
several fiscal years.
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Table 5-1
Canadian ODA Disbursements by Soume of Finance and by Year (1983-88)

($ in millions)

Agency/Department Net

83/84

Amount ci Disbu

Mh~
84/85 85/86

rsements

86/87
E~matas

87/88

CIDA
IDRC
External Affairs and Other Dept’s
Department of Finance (2)
Other Sources (3)

1,459
70
48

179
56

1,691 1,637
85 91
49 54

208 352
64 40

2,000
100

61
284

75

2,110
106
67

342
35

Total ODA (Canada) 1,812 2,097 2,174 2,520 2,660

Percentage of ODA to GNP 0.45 0.49 0.46 0.50 0.50

Canadian GNP ($ billions) 398.7 428.4 468.8 502.3 532.0

1. Information in this Table is taken from CIDA Annual Reports 85/86 and
86/87 and Government estimates.

2. Department of Finance disbursements represent ODA to International
Financial Institutions such as the World Bank and regional development
banks.

3. Other sources include Petro Canada International Assistance Corporation,
International Centre for Ocean Development, Contributions by Provincial
Governments to NGOs, and Latin American loan repayments to the
Inter-American Development Bank.

The official Government position on total ODA as stated in the new strategy is as
follows:

“Canada’s official development assistance has reached .5 percent of Gross
National Product (GNP) and will be maintained at that level until 1990/9 1.
Then, it is the Government’s objective to raise the ODA/GNP ratio by
gradual increments, beginning in 199 1-92, to .6 percent by 1995 and to .7
percent by 2000.”

(CIDA, 1987c)
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This paper is concerned with CIDA’s activities in the water and sanitation sector.
However, it should be noted that funds, other than those disbursed through CIDA also
support this sector, in particular, the International Development and Research Centre
(IDRC). In addition, a significant proportion of the funds provided to the international
financial institutions by the Department of Finance Is spent by them in support of the
water sector.

Within CIDA, assistance in the water and sanitation sector to developing countries is
provided through seven of its branches. These branches are:

I) Multilateral Branch;
II) Asia Bilateral Branch;
Iii) Americas Bilateral Branch;
iv) Anglophone Africa Bilateral Branch;
v) Francophone Africa Bilateral Branch;
vi) Special Programs Branch; and
vii) Business Cooperation Branch.

Each branch delivers aid through different channels, such as international organizations
and the private sector. A brief description of each of these branches is given to
provide the reader with an overview of the methods used to deliver projects by each
branch.

MuIliIatw’oJ Branch. This branch of CIDA provides financial support to numerous
international institutions working in the field of development. The management,
control and spending of the funds Is the responsibility of those institutions. Included
in this group are the Regional Development Banks, United Nations organizations, (such
as UNDP and UNICEF), the World Bank, the Commonwealth Fund for Technical
Cooperation (CFTC) and the Programme Special de Developpement.

Bilateral Branches. There are four bilateral branches: Asia Branch, Americas Branch,
Anglophone Africa Branch and Francophone Africa Branch. These branches deliver
Canada’s government-to-government aid program on a project-by-project basis and
account for the largest share of CIDA’s program. Through these branches, the largest
contribution is made to the water and sanitation sector. Different from the
Multilateral Branch, the bilateral branches deliver assistance by way of planning and
implementation for specific projects which are agreed to by the recipient government
and byCIDA.

Special Programs Branch. The Special Programs Branch of CIDA is organized into a
number of divisions. The divisions active in support of the water sector are: The
Non-Governmental Organizations (NGO) Division; Institutional Cooperation and
Development Services (ICDS) Division, and the International Non-Governmental
Organizations (INGO) Division. Historically, the Special Programs Branch supported
Canadian NGOs, INGOs and institutions by making financial contributions only. The
organizations then used the money to undertake their own development projects in
Third World countries. However, a change in this process has been made recently
through country focus projects. That is, NGO5 are now carrying out bilateral projects
with CIDA’s assistance.

It Is Interesting to note that Canada, according to the OECD, provides more of its
ODAto NGOs than any other country except Switzerland.
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Usually, the CIDA funding is only part of the total funding; the remainder is
contributed by the Canadian organization itself and sometimes by a counterpart
organization in the recipient country. The recipient organization may be
nongovernmental or, sometimes, a government department or institution.

For CIDA, program and project funding by the Special Programs Branch is simpler than
by the Bilateral Branches. The usual effect of this lesser involvement by CIDA is that
funds can be approved more quickly by the Special Programs Branch than by the
Bilateral Branches. Individual projects within the Bilateral Branches, however, are
usually much larger than those supported by Special Programs Branch.

Business Coeperalion Branch. The program division of the Business Cooperation Branch
which disburses development assistance Is the Industrial Cooperation Division
(CIDA-INC). Until a few years ago, this division was a part of the Special Programs
Branch.

CIDA-INC operates by providing contributions to Canada’s private sector companies In
support of their activities in developing countries. In this program, Canadian
companies identify and develop projects and then apply to CIDA for assistance in
funding. CIDA’s contributions cover only part of the cost of activities undertaken.
The remainder of the costs are borne by the Canadian company and the recipient
country. Assistance provided by CIDA can cover a variety of activities, Including
business viability studies, technology transfer and project preparation studies. The
process is much simpler than that for bilaterally-funded projects and the time required
for CIDA to respond is much less, since CIDA contributes a portion of the funds, but
does not administer the project.

To give the reader an indication of the amount of work each branch carries out, Table
5-2 is a breakdown of the total disbursements by each branch.

Table 5-2
Disbursements by CII3A Branches ByYear(1983-88)

in millions)

Branch

83/84

Disbursements
Adual

84/85 85/86 86/87
Estimates

87/88

Multilateral
(total CIDA and others in ODA) 672 684 864 953 901

Bilateral
Asia 275 337 335 377 390
Anglophone Africa 147 195 160 218 202
Francophone Africa 138 196 176 199 202
Americas 97 128 116 153 164

Special Programs 155 152 202 238
Business Cooperation

Industrial Cooperation Div. (CIDA INC) 38 28 32 38

Notes From 85/86 and 86/87 CIDA Annual Reports and CIDA estimates.
Figures include food aid.
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Table 5-2 shows a short-term trend in bilateral disbursements for Anglophone and
Francophone Africa of about $200 million per year, just over $150 million per year for
the Americas and from $300 to $400 million per year for Asia. There is also a trend
to increase the contributions to the NGOs from the Special Programs Branch.

Cl~4Assistance in the Water and Sanitation Soct~

In this report, the water and sanitation sector refers to both water resources
management, and water supply and sanitation. In the report sections that follow,
detailed CIDA budgets for the water and sanitation sector are shown for the various
branches and are summarized in Table 5-3 for the last seven years (1980-87). The data
in Table 5-3 indicate that CIDA has made commitments totalling $465 million for water
and sanitation projects over the past seven years through Bilateral, Special Programs
and Business Cooperation Branches, an average of $66.5 million annually.

No budget figures for water and sanitation aid are available for the Multilateral
Branch, but it is estimated that five to seven percent of CIDA assistance plus other
non-food aid to international financial institutions would be used for water and
sanitation projects. Budgets for Bilateral Branch projects come from the list of
projects in Table D-1 of the Appendices which shows approved water and sanitation
projects from 1968 through 1987. Budgets rather than disbursements have been used
for most tables in this report since disbursements on a sectoral basis are only available
for the last four fiscal years. Budgets, however, are available for all approved water
and sanitation projects back to 1968, the year when CIDA was established. At the end
of this chapter, an estimate of future budgets and disbursements in the sector has been
made in accordance with available data.

Table 5-3
CIDA Budgets forWater and Sanitation Projects

by Branch and by Year (1980-87)
($ millions)

Branch 80/81 81/82 82/83 83/84 84/85 85/86 86/87
7 Year

Total
Percent
of Total

Bilateral
Asia 89
AnglophoneAfr. -

FrancophoneAfr. 2
Americas

19
17
33
~

3
1
6
.

62
8

13
.j~

-

12
25
12

1
-

2
~

44
21
5

1Q

218
59
86

~Z

46
13
18
1~

24 Z~ 1Q iQ~ 42 ~Q 422 22

Special Programs 2
Industrial Co-op. ...Q~

3
..Q~

8
Q~5~

13
.j

5
...Q~

2
j~

6
...~

39
6.5

8.5
1.5

Total 96.5 78.5 18.5 120 54.5 9.5 88 465.5 100.0

Source: Table D-1 in Appendix D.
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5.2 MULTILATERAL BRANCH SUPPORT FOR WATER AND SANITATION PROJECTS

In general, CIDA is not directly involved in the allocation of funds provided to
multilateral institutions. The responsibility for the allocation and administration of
funds belongs to the particular recipient institution, each of which has one Executive
Director appointed by Canada. Some of these institutions, such as the World Bank, the
Regional Development Banks, UNICEF and UNDP, are very active in the water and
sanitation sector.

There are some exceptions to the general pattern of CIDA support to the sector
through multilateral institutions. For example, CIDA made a specific contribution to
the World Bank project to develop •T~ning Materials for Low-Cost Water and
Sanitation”, which is now being used for training all over the world.

Data outlining the amount of Canadian funds spent directly on this sector by the
various multilateral agencies are not readily available and are, therefore, normally
excluded from the calculations of percentage of funds allocated by CIDA to this sector.
However, as a guide, from 1974 to 1985 the World Bank lending for water supply and
sanitation alone has been 5.2 percent of the total lending of the World Bank (IBRO and
IDA). Also for its first twenty years of operations (1966-1986), the Asian Development
Bank provided 8 percent of its total lending for water and sanitation projects.

Total Canadian disbursements (not including food aid) to the international financial
institutions were $1,263 million over the three fiscal years from 1983 to 1986. A
conservative estimate is that 5.0 percent of this funding has been allocated by the
multinational institutions for the water and sanitation sector in developing countries.
This would result in Canadian assistance averaging $21 million per year to this sector
through the multilateral institutions.

5.3 BILATERAL BRANCHES SUPPORT FOR WATER AND SAN 1~AT1ONPROJECTS

5.3.1 Introduction

Because of CIDA’s direct involvement in administering bilateral projects, the records
and information available on bilateral aid is generally quite good, as may be seen from
the contents of Appendix D. In Table D-1 of Appendix D is a summary of inputs and
outputs for all the bilateral water and sanitation sector projects approved by CIDA
from 1968 to December 1, 1987. This summary is broken down into projects funded by
the four Bilateral Branches. For each branch, the countries are arranged alphabetically
showing the CIDA project number and title, the period of the project, the CIDA
budget, the sub-sector, and, where available, the population served by the project. For
convenience the outputs for each project are summarized under three main headings:
studies and technical assistance, equipment and infrastructure, and training.

The complexity of the project approval process is shown in Figure B-2 of Appendix B,
which includes the decision tree for the development of major bilateral projects.

In the following sections is a financial overview, followed by an analysis of the
projects funded by each of the four Bilateral Branches.
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5.3.2 Financial Budgets for Bilateral Branches by Sub-Sector

The amounts budgeted for water and sanitation projects by the four Bilateral Branches
from 1968 to December 1, 1987 totalled about $700 million. A breakdown of these
bilateral budgets into the two main sub-sectors of water supply and sanitation, and
water resources is shown along with the number of projects for each branch in Table
5-4. These data indicate that roughly half of the $700 million was committed for 121
water supply and sanitation projects, with the other half for 36 water resource
management projects. Details on each project are found in Appendix D.

Table 54
Summaiyof Budgets of Approved Bilateral Projects in the Sector

by Sub-Sector and by Number of Projects, 1968-1987
(S in millions)

Water
Water Supply

& Sanitation
Resources

Management
20 Year

Total %o(Total

No. of No. of No. of No. of
Proj’s $ Proj’s $ Proj’s S Proj’s $

Asia 11 9.1 21 232.3 32 241.4 20 35
Anglophone Aft. 29 147.9 3 13.5 32 161.4 20 23
FrancophoneAfr. 25 89.3 3 88.2 28 177.5 18 25
Americas ...~ 109.2 ...2 10.8 ..~ 120.0 ..42 11

121 355.5 36 344.8 157 700.3 100 100

Source: Budget details in Table D-1 of Appendix D.

5.3.3 SectorBudgets by Year

Table 5-5 shows the water and sanitation budgets (from 1968) of the four Bilateral
Branches by year, broken down into the two main sub-sectors of “Water Resources
Management” and “Water Supply and Sanitation”. These figures are compiled from
projects listed In Table D-1 of Appendix 0. Budget figures are listed in the year of
approval since fiscal year disbursements for water and sanitation projects are not
available for most of the years shown. Where projects are completed and actual CIDA
disbursements are known, these are reported herein as budgets in the year of approval;
otherwise original CIDA commitments are used. Cancelled projects are not included.
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Table 5.5 : Approved Bilateral Water aed Sanitation Sector Bi~gets by Branch and by Year
(1968 - Deceiiber 1, 1987)

74/75

ER R

76/7?

URCE

75/76

E SO

77/78 78/79 79/80

S MANAGEME

2 4 1
5.00 10.48 0.06

80/81

MT

3
88.83

81/82 82/83 83/84 84/85 85/86 86/87 87/88 20-year
** TOTAL

—4

Branch
Year 71/72 72/73

*
73/74

WAT

Asia N of Proj. 1 -

milLion $ 0.98 -

-

-

1
1.31) -

1 2 3 - - 3 - 21
18.40 3.17 60.55 - - 43.50 - 232.26

An Africa N of Proj. 1 -

milLion S 2.70 -

-

-

-

-

- - 1 - - 1 3
- - 8.46 - - 2.20 13.45

Fr Africa N of Proj. -

miLLion $ - -

-

.

-

-

- 1 - - - - - 3
- 33.00 - - - - - - 88.21

Americas N of Proj. 4 1
miLlionS 2.72 2.81 - -

- . - 2 1 - - - 9

- - - 0.19 2.65 - - 10.83

TOTAL Nof Proj. 6 1
milLion S 6.41 2.81

0
0.00

1
0.06

3 2 2 5 2 0 3 1 36
88.83 51.40 3.17 60.74 11.11 0.02 43.50 2.20 344.75

WAT lOll

Asia #of Proj. - -

million $ - •

-

-

-

-

- 1 - 4 - 1 - 1 11
- 0.11 - 1.22 - 0.44 - 1.00 9.07

An Africa N of Proj. 1 1
million S 8.00 34.15

1
0.81

- 3 2 2 3 - 6 1 29
- 16.87 0.64 8.61 3.54 - 21.18 9.00 147.92

Fr Africa # of Proj. - -

millionS - -

-

-

1
2.60

1 - 2 2 5 2 3 2 25
1.96 - 5.50 12.71 24.70 2.26 5.03 2.07 89.33

Americas N of Proj. 16 1
mill ion $ 19.82 0.17

7
2.94

1
0.37

1 1 0 6 3 3 5 2 56
3.04 6.50 0.12 22.61 9.65 3.05 10.51 4.40 109.21

TOTAL N of Proj. 17 2
milL ion S 28.35 34.32

7
2.94

3
3.77

2 5 4 14 11 6 14 6 121
5.00 23.48 6.26 45.15 37.88 5.75 36.71 16.47 355.53

54.90

2.40

3

58.69

ER S

3

6.27

14.62

1.50

4
15.51

9
37.91

0
0.23

uPP

0.85

3
8.23

2
3.83

6
12.90

4
10.48

ITAT

0.02

2
3.63

3
22.25

2
5.44

8
31.35

GRAND TOTAL N of Proj. 23 6 7 12 6 3 7 12 4 5 7 6 19 13 6 17 7 157
mILL ion S 34.76 37.13 2.94 96.60 13.14 0.98 31.42 41.82 3.83 93.83 74.88 9.43 105.89 48.99 5.77 80.21 18.67 700.28

* 71/72 includes four years (1968-1972).

** fran April 1, 1987 toDeceirber 1, 1988.
Date Listed incLi.~es budgets fran aLL projects listed in Table 0-1 of Appendix 0.
Budgets also include evaluations and mission studies ameuiting to tess than one percent of total.



From the information in Table 5-5, the following four figures have been compiled
showing CIDA Bilateral Branch budgets (1972-1987):

Figure 5-1: Water and Sanitation Sector Budgets by Year of Approval
Figure 5-2: Trends for Bilateral Water and Sanitation Budgets
Figure 5-3: Trends in Bilateral Budgets for Water Resources Projects
Figure 5-4: Trends In Bilateral Budgets for Water Supply and Sanitation

Figure 5.1 shows the budgets of water and sanitation sector projects approved by
branches by year from 1972/73 to 1986/87. As can be seen, these budgets can vary
from over $90 million to almost zero in any one year. This reflects the relatively
small number of projects approved yearly and the wide variation in budgets for
individual projects. To determine a trend in these budgets, five-year moving averages
were prepared and are shown in Figure 5-2. These averages vary from a low of below
$20 million per year to a high of over $65 million per year. The average trend line
for total water and sanitation budgets over this 15-year period is rising from about $25
million per year to $60 million per year. However, the last two five-year periods
(1981-86 and 1982-87) show average total budgets of $50 million per year, somewhat
belowthe trend.

In Figures 5-3 and 5-4, the five-year moving averages are plotted separately for
bilateral water resource management budgets and bilateral water supply and sanitation
budgets. The water resource management budget trend more than doubled over the
15-year period from a low of about $11 million to an average of $27 million per year
for the years 1982-87. The average budget trend, as shown in Table 5-4, for water
supply and sanitation, is also increasing over the same period from about $15 million
per year to approximately $23 million per year. Recent trends (from 1980) show that
water resources management budgets have been decreasing, while water supply and
sanitation budgets have been increasing.

Fig. 5.1: Bilateral Water and Sanitation Sector Budgets byYear of Approval
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Fig. 5.2: Trends for Bilateral Water andSanitationSectorBudgets
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Fig. 5-3 : Trendsin Bilateral Budgets forWater Resources Management Project

I.aS
I.
a

*

a
•0,-~
as

50

a
•00

S
aS.
a
C

72—77 73—78 74—79 75—80 76—81 77—82 78—83 79—84 80—85 81—86 82—87

5—Fiscal Year Periods

Note: Trend line is 5-year moving average (per year)

90

80

70

60

50

40

30

20

10

0

Th

.~

ii:iii~i~i1tI1
72—77 73—78 74—79 75—80 76—81 77—82 78—83 79—84 80—85 81—86 82—87

50

40

30

20

10

0

.__

iiiu’:I 11
- 78 -



Fig. 5-4 : Trends in Bilateral Budgets forWater Supply and Sanitation Prolects
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It should be noted that all dollar figures shown are in current dollars. If allowances
were made for inflation, the rates of increase indicated for the funding of water sector
projects by the bilateral branches would be more modest.

5.3.4 Malysis of Water and Sanitation Sector Projects by Bilateral Branches

As already noted in Section 5.3.1, Table D-1 in the Appendices shows a summary of all
CIDA bilateral water and sanitation projects approved and funded by each of the four
Bilateral Branches from 1968 to December 1, 1987. The projects are broken down into
two main sub-sectors, namely water supply and sanitation (WS/S) and water resources
management (WRM). The approved budgets for each project are shown for funding of
Canadian experts, equipment, construction, training and project evaluation.

Also shown in Table 0-1 in summary form are the outputs under the headings of
studies, technical assistance, equipment procurement and training. Since most projects
have more than one main component, an analysis was done of the projects within each
main sub-sector to determine the components of water sector projects that have been
approved for funding by the Bilateral Branches. Although subjective, the following five
tables give an indication of the type of aid components that have been approved in the
four bilateral regions. The components chosen for analysis are implementation,
institutional development (including training), procurement, studies and evaluation.
Table 5-6 shows a summary of project components for all bilateral water and sanitation
projects approved from 1968 to 1987. This Table shows that just over 50 percent of
the budgets were for equipment procurement, 30 percent for implementation, 12 percent
for studies and about four percent for institutional development and training. Fifteen
evaluations were done of which fourteen were for water supply and sanitation projects
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at an average cost of about $100,000 each. As noted previously, about one half the
total funding shown is for water resources projects and one half for water and
sanitation.

Equipment procurement, shown in Table 5-6, is 60 percent of water and sanitation
budgets whereas water resources shows 48 percent for procurement. Although water
resources projects are fewer in number and higher in cost per project than those for
water supply and sanitation, 35 percent is spent on implementation, compared to 24
percent for water supply and sanitation. Amounts budgeted for training and studies
are similar percentages for both main water sub-sectors, i.e. about four percent for
institutional development and 12 percent for studies respectively.

In the following sections and in Tables 5-7 to 5-10, a closer look is taken at the
outputs of the waterand sanitation sector by the four Bilateral Branches.

Table 5-6
Components in Bilateral Water and Sanitation Projects

(1968-Dec. 1987)
(S millions)

Water Supply & Water Resource 20 Year Total
Sanitation Management

No.of No.cf Noof
Project Sub- Budget % Sub- Budget % Sub- Budget %
Component Proj’s $ $ Proj’s $ $ Proj’s S S

Implementation 48 84.5 24 10 121.0 35 58 205.5 30

Institutional 0ev.
& Training 45 15.2 5 15 12.0 4 60 27.2 4

Procurement 82 214.8 60 18 165.3 48 100 380.1 54

Studies and
CIDA Missions 43 39.5 11 31 46.5 13 74 86.0 12

Evaluation 14 1.5 <1 1 - - 15 1.5 <1

Total 232 355.5 100 75 34.4.8 100 307 700.3 100

Source: Table 0-1 in Appendix D plus evaluation and mission reports.

Sub-projects may consist of one or more of the five project components as listed above
for any one CIDA Bilateral project.
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A~a&anch

The Asia Branch budgets of $241 million for water sector projects are 35 percent of
the total $700 million shown in Table 5-6. From Table 5-7 it can be seen that a large
percentage (96%) of the Asia water sector budget was for water resources projects and
only four percent was used for water supply and sanitation. The bulk of the money
went to Sn Lanka, Indonesia, Bangladesh and Afghanistan, with very limited amounts
(under $1.0 million each) to India and Pakistan (see Table 5-11). These latter two
countries along with other parts of south-east Asia have some of the worst health
conditions and the highest numbers of people to be served with water supply and
sanitation facilities. Water resources training in at least 14 projects included many
fellowships, scholarships, seminars and on-the-job training for a total funding of about
five percent of the total budgets shown.

The largest project is the Maduru Oya Reservoir in Sn Lanka which included a very
large rock-filled dam, irrigation works and settlements for over 20,000 families.
Indonesia has had a number of large water resources projects, some of which are on-
going, with many long-term experts from Canada in the fields of hydrology, well
drilling, canal construction, supervision and training. Two of these Indonesian projects
are known as the Lower Solo River Development and the Lombok High Level Diversion.
For summary details of the projects included in Table 5-7 see Table 0-1 in the
Appendices.

Ang~honeAMca Branch

Most of the water sector budgets for the Anglophone Africa Branch have been for
funding in water supply and sanitation (almost $148 million) or 92 percent of the total,
with only $13.5 million for water resources (Table 5-8). This is the exact opposite of
the Asia Branch where budgets for water resources predominated. Of the $148 million,
about 81 percent was for equipment procurement and 43 percent for project
implementation. Institutional development and training in both main sub-sectors is
about six percent. Most of the funding for water resources was for studies (86
percent), with nine percent for studies in the water supply and sanitation budgets.
The main concentration of funding is in four countries: Ghana, Tanzania, Ethiopia and
Swaziland.

One of the major long-term projects has been for water supply in Ghana’s Upper
Region, where thousands of wells with pumps have been constructed in rural areas.
Experience revealed that operation and maintenance training were key activities within
the projects for long-term, safe water supply. More details on this and other projects
are in Chapter 7.

Another important project was a water treatment system for Oar es Salaam in Tanzania
which Included a treatment plant, reservoir, water supply pipelines and on-the-job
training.

As for Asia, a listing of projects by country, with summary information, is shown in
Table 0-1 of the Appendices under Anglophone Africa Branch.
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Table 5-7
Analysis of Asia Branch Water and Sanitation Projects

(1968- Dec. 1987) (Sin miHions)

Water Supply & Water Resource Total
Sanitation Management

No.ci No.ci
Project Sub- Budget % Sub- Budget % Sub- Budget %
Component Proj’s S S Proj’s S S Proj’s $ S

Implementation 2 5.2 57 9 120.0 51 11 125.2 52
Institutional 0ev.

& Training 4 0.5 6 14 11.0 5 18 11.5 5
Procurement 4 2.3 25 9 81.4 35 13 83.7 34
Studies and

CIDA Missions 3 1.0 11 13 19.9 9 16 20.9 9
Evaluation 1 0.1 1 - - - 1 0.1 0

Total 14 9.1 100 45 232.3 100 59 241.4 100

Table 5-8
Analysis of Anglophone Africa Branch Water and Sanitation Projects

(1968- Dec. 1987) (Sin millions)

Water Supply& Water Resource Total
Sanitation Management

No.of No.of No.of
Project Sub- Budget % Sub- Budget % Sub- Budget %
Component Proj’s S S Proj’s S S Proj’s 5 S

Implementation 19 43.4 30 - - - 19 43.4 28
Institutional Dev.

& Training 18 9.4 6 1 1.0 7 19 10.4 6
Procurement 21 80.9 55 3 1.0 7 24 81.9 51
Studies and

CIDA Missions 6 13.2 9 4 11.5 86 10 24.7 15
Evaluation 5 1.0 0 - - - 5 1.0 0

Total 69 147.9 100 8 13.5 100 77 161.4 100

Source: Table 0-1 in Appendix 0 pIus evaluation and mission reports.

- 82 -



Table 5-9
Analysis of Francophone Africa Branch Water and Sanitation Projects

(1968- Dec. 1987) ~ in millions)

Water Supply & Water Resource Total
San~on Management

No.o( Noof No.of
Project Sub- Budget % Sub- Budget % Sub- Budget %
Component Proj’s S S Proj’s $ $ Proj’s 5 S

Implementation 12 17.0 19 - - - 12 17.0 10
Institutional Dev.

&Training 3 1.6 2 - - - 3 1.6 1
Procurement 19 64.0 72 2 81.9 93 21 145.8 82
Studies and

CIDA Missions 9 6.6 7 3 6.3 7 12 13.0 7
Evaluation 2 0.1 0 1 0.0 0 3 0.1 -

Total 45 89.3 100 6 88.2 100 51 177.5 100

Table 5-10
Analysisof Americas Branch Water and Sanitation Projects

(1968 - Dec. 1987) (5 in millions)

Water Supply & Water Resource Total
Sanitation Management

No.of No.o( No.of
Project Sub- Budget % Sub- Budget % Sub- Budget %
Component Proj’s $ S Proj’s $ $ Proj’s 5 5

Implementation 15 18.9 17 1 1.0 11 16 19.9 17
Institutional Dev.

& Training 20 3.7 3 - - - 20 3.7 3
Procurement 38 67.6 63 4 1.0 10 42 68.6 57
Studies and

ClDAMissions 25 18.7 16 11 8.8 79 36 27.5 23
Evaluation 6 0.3 1 - - - 6 0.3 ci

Total 104 109.2 100 16 10.8 100 120 120.0 100

Source: Table 0-1 in Appendix D plus evaluation and mission reports.
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FrancophoneAfrica Branch

Francophone Africa has almost an even split between approved budgets for water
resources and for water supply and sanitation, as shown in Table 5-9. Procurement is
very high for both main sub-sectors, averaging about 82 percent or $146 million of
total sector budgets. Although budgets are similar, the number of projects is six for
water resources versus 45 for water supply and sanitation. Institutional development
and training is very low at one percent of funding, according to the interpretation of
the summary information. Studies average seven percent of funding for both sub-
sectors.

Almost 90 percent of the budgets were for six countries: Tunisia, Morocco, Cameroon,
Niger, Cote d’Ivoire, Mali and the OMVS regional project, with 31 percent of the funds
for one project in Tunisia. The Tunisia project is the large Sidi Saad dam for flood
control and irrigation where CIDA provided machinery, equipment and on-the-job
training. Another project is a solid waste treatment facility to produce compost from
the wastes of the City of Fez in Morocco. In Mali, materials and equipment have been
provided for new wells and for the rehabilitation of existing wefls. For a list of the
projects that form the basis of the analysis in Table 5-9, see Table 0-1 in the
Appendices under Francophone Africa Branch.

The Americas Branch has budgeted $120 million for the water and sanitation sector
since 1968, as shown in Table 5-10. This is 17 percent of the total of $700 million for
all Branches. Over 90 percent of Americas Branch funding is for many small water
supply and sanitation projects in the Caribbean Islands, in Central America and for a
few projects in several countries of South America. Under water supply and
sanitation, procurement is shown at over 60 percent. Most of the funding for water
resources is for studies (almost 80 percent), while studies for water supply and
sanitation used 16 percent of this sub-sector’s budget. Three percent of the total was
spent on institutional development and training for a total of about $4 million over 20
years. A total of 22 countries received aid, with over one-third going to two
countries, Belize and Barbados.

Evaluation, as with all the Branches, is a small budget item for water and sanitation
projects. For the Americas, six evaluations were done at an average cost of $50,000
each. A $30 million project for water supply and sewerage systems for Belize City is
the largest of the projects listed in Table 0-1 of the Appendices. Most other projects
are mainly for water supply, with only a few having a sanitation or sewerage
component. For most of the medium to large bilateral projects, procurement of
Canadian materials and equipment is often a major part of the budget.

Bilateral Water and Sanitation Projects by Countiy

Table 5-11 shows water sector budgets for recipient countries for each Bilateral Branch
for the fiscal years from 1968/69 to 1986/87. This shows that 53 countries received
aid in the water sector over the 20-year period noted. The aid is not evenly
distributed, but tends to be concentrated in certain countries due to the large size of
one or more projects in that country. The countries are listed for each Bilateral
Branch in accordance with the aid budget for each country, starting from the largest
aid recipient to the smallest, to show the magnitude of aid for water and sanitation
projects in each country.
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It is interesting to note that seven countries out of 54 received over 60 percent of the
aid funding over this 20-year period. These seven countries and the aid received for
waterand sanitation projects are as follows:

Sri Lanka $140 million
Indonesia $ 74 million
Ghana $56 million
Tunisia $55 million
Tanzania $47 million
* OMVS $33 million
Belize $30 million

* See Table 0-1 in Appendix Dfor details.

These seven countries averaged $62 million in aid funding each, while the remaining 47
countries averaged about $5.5 million each, or less than 10 percent of the top seven
countries.

Si~esofBilateralWater and Sanitation Projects

CIDA Bilateral Branches supported two projects with CIDA funding of over $50 million
each. These were large dams in Tunisia and Sri Lanka. Most projects, however, are
small- to medium-sized. A great majority of the projects had their budget lower than
$5 million. Of all the bilateral water and sanitation projects during 1968-1987, only
fifteen projects had a budget over $10 million - six of them in Asia, two in the
Americas, three in Anglophone Africa and four in Francophone Africa. Nevertheless,
these 15 projects represent nearly half of the total funding in this sector. (Refer to
Table 0-1).

PopulationServedby Bilateral Wat& and SanitationPmjects

It is difficult to determine the exact number of people benefitting from CIDA’s
bilateral water and sanitation projects. However, rough estimates of populations served
in the sector are presented by region in Table 5-12. This table includes data which is
shown by project In Table 0-1 of Appendix D. It is recognized that the figures are
only estimates as ft is not possible to accurately estimate the precise number of people
served in a country by feasibility studies, training, institutional development, large
water resource projects, etc. It should be noted that these population figures are for
water and sanitation projects in bilateral programs only. Many other people are served
by multilateral projects, by NGOs, etc. Therefore the number of people who have
benefitted from water and sanitation projects funded by CIDA is well in excess of the
indicated total population of 25.7 million, which roughly equals the population of
Canada.
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TabLe 5-il
CIDA BiLateraL Water aid Sanitation Buc~ets by Branch and by Couitry (1968-1987)

Asia

Cotritry Disbur.

($‘OOO)

Americas

Co4sltry Disbir.

($‘OOO)

AngL.

Coultry

Africa

Disbur.

($‘OOO)

Franco.

Cotritry

Africa

Disbur.

($‘OOO)

Sri Lar~a 140.239 BeLize 30,154 Ghana 56,474 Ttailsia 54,925

Indonesia 74,097 Barbados 12,274 Tanzania 47,022 Morocco 17,500
Bar~Ladesh 16,527 Nicaragua 9,083 Ethicçia 24,052 C~i~roon 15,109
Afghanistan 8,003 Domlnica 6,955 SwaziLand 13,424 Niger 13,549
India 984 Honduras 6,762 Kenya 7,336 Cote d’Ivoire 12,794
Pakistan 957 St. Lucia 6,045 Nigeria 4,764 MaLi 11,957

South Vietrwn 523 GuatemaLa

Haiti

St. Kitts/Nevis

Grenada

Janmica

Ecuador

St. Vincent
Guyana

Moneerrat

Peru

AnguiLLe

EL SaLvador
AntiLLes Reg.

LeewardJWirs~ard
Antigua/Barbtda

5,460

5,300
5,127

4,965

4,381

4,068

3,716

3,188

2,528
1,629
1,421

1,218
928

740

184

Sadoc

Egypt

MaLawi

Hauritius

Uganda

Sudan

Lesotho

2,200
1,700

1,597

850

663

655

166

Togo

Burkina Faso

Rwanda

Zaire

Ganbia

9,739
4,207

3,480

1,467
81

~4VS

(RegionaL)

33,000

No. of cowitries 7 22 13 12

Region totaL

bic~et 241,329 116,123 161,377 177,806

(S ‘000) (S ‘000) (S ‘000) (S ‘000)

% budget
by region 34.7% 16.6% 23.~ 25.5%

Average coultry

budget 534,476 55,278 512,414 514,817

(S ‘000) (5 ‘000) (5 ‘000) (5 ‘000)

Source : TabLe D-1 of Appendix D.

Evaluations and mission studies of Less than one percent of totaL are not incLuded.
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Table 5-12
Estimated Population Served by Bilateral Water and Sanitation Projects, 1968-1987

Region
20 Year

Total

Asia 6.2
Anglophone Africa 14.3
Francophone Africa 3.0
Americas .22
Total 25.7

Source: Table 0-1 of Appendix D.

5.4 SPECIAL PROGRAMS BRANCH

Three divisions in the Special Programs Branch are involved in the water sector.
These are the Non-Governmental Organizations (NGOs), Industrial Cooperation
Development and Services (ICDS) and the International Non-Governmental Organizations
(INGOs). Table 5-13 indicates that some $36 million has been provided for water
sector projects of this Branch over the past seven years, an average of $5.1 million
per year.

As can be seen from Table 5-13, some 97 percent of Branch funding for the water
sector is through the NGOs. Historically, most of this aid in the past has been for
water supply, but in recent programs more attention is being paid to sanitation, women
in development, institution building, environment and training. NGOs are not normally
involved in water resources projects since these projects are highly technical in nature
and usually require major funding from one or more agencies.

Most of the average of 75 NGO projects per year are small in size, with CIDA support
averaging $72,000 per project. These funds are used for single wells for one village to
medium size water supply and sanitation systems for towns and cities. Many of the
projects are water supply by gravity from spring sources or by shallow wells with
handpumps. Recently more and more sanitation work is included, such as pit latrines
in the villages or sewer connections in larger communities.
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CARE (Canada) 13.5
UNICEF (Canada) 4.6
CCODP* 1.3
Rotary InternatIonal 1.3
Canadian ORT** 1.0

* Canadian Catholic Organization forDevelopment and Peace
** Canadian Organization for Rehabilitation Through Training

Of the total amount of contributions by the Special Programs Branch to NGOs, 11
percent is for projects in the water and sanitation sector. Approximately 40 NGOs
have received funds from CIDA for water and sanitation projects over the last seven
years. Contributions by CIDA to NGOs usually average about 40 percent of the total
value of the projects. Therefore these funds act as a catalyst to encourage other
donors to provide aid to the developing countries. Figure 5.5 illustrates the Special
Programs budgets per year for the last seven years. More details of project
contributions to NGOs in the water sector are shown in Appendix E.

Fig. 5.5: Special Programs BudgQts forWater and Sanitation SectorProjects

Over the last seven years, only five NGOs have had total contributions of over one
million dollars from the Special Programs Branch for water and sanitation projects.
These are:
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Table 5-13 shows that ICDS are not involved in the water and sanitation sector on a
regular basis. Recent funding by year is shown in Appendix E. Over the last few
years, ICDS recipient organizations have been CUSO, WUSC and the University of
British Columbia. Similar to NGO contributions, the ICDS contributions are usually
about one half the total value of the project,, but in some cases, the contribution can
be ten percent or less.

The INGO Division has been involved in this sector only since 1983/84. Although this
funding is small compared to the NGO Division, over ten percent of the INGO budget
is used for funding water and sanitation projects. These funds are for institutes,
foundations and training in countries such as Niger, Sri Lanka and Indonesia. Further
details on CIDA contributions through the INGO Division are shown in Appendix E.

In summary, over the past seven years the Special Programs Branch has funded 541
projects at a total cost of $35.5 million, or an average of 77 projects per year at an
average annual cost totalling $5.1 million. Approximately 40 NGOs have received 97
percent of this funding in an amount of $34.4 million over the seven year period, or an
average of $4.9 million peryear.
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Table5-13
CIDA Special Programs Branch Water and Sanitation Budget

by Year and by Region
(5000’s)

6 Year
Region Div. 80/81 81/82 82/83 83/84 84/85 85/86 86/87 Total

Sector Total

No. of Projects
NGO
ICDS
INGO
Total

2,013 3,565 7,771 9,272 5,025 1,645 6,264

86 43 65
4 - 1
2 2 1

92 45 67

35,555

521
12
8

541

NGO data compiled from NGO Division records. Figures are rounded.

CIDA NGO funding shown above represents, on average, 37 percent of the total cost of
the completed NGO projects. Other funds come from the NGOs themselves, other
agencies, recipient governments or recipient communities.

NGO funding for the seven years shown is $34.4 million or 97 percent of the total
shown for the Special Programs Branch.

Asia NGO
ICDS
INGO
Total

257
-

-

257

1,648
-

-

1,648

1,780
15

-

1,795

1,896
-

90
1,986

761
-

12
773

358
-

8
366

685
-

52
737

7,383
15

162
7,560

Americas
NGO
ICDS
INGO
Total

315
-

-

315

866
-

-

866

2,288
464

-

2,752

3,520
35

-

3,555

3,050
12

-

3,062

373
-

-

373

2,014
41
52

2,107

12,426
552
52

13,030

Ang. Africa
NGO
ICDS
INGO
Total

1,304
3
-

1,307

872
-

-

872

2,412
8
-

2,420

2,605
-

89
2,694

849
69

1
919

75
-

10
75

1,043
-

52
1,095

9,850
80

152
10,082

Fr. Africa
NGO
ICDS
INGO
Total

134

-

-

134

179
-

-

179

804
-

-

804

927
23
87

1,037

268
2
1

271

121
-

10
131

2,273
-

52
2,325

4,706
25

152
4,883

56 52 105

1 - 4

56 52 109

114
2
3

119
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5.5 BUSINESS COOPERATION BRANCH: INDUSTRIAL COOPERATiON DMSION (CIDA
INC.)

Approved projects funded by CIDA INC are to encourage Canadian firms in their
endeavors in developing countries, leading to joint ventures, transfer of technology or
business collaboration with local firms. This program is responsive to and depends on
initiatives from the private sector.

Although the average funding per project is just under $100,000, most of the projects
are smaller, but a few, particulaily in the water resources field, are larger. Table 5-14
shows budgets as well as the number of projects by region for the last seven years,
for the two main sub-sectors of water supply and sanitation, and water resources.
CIDA INC supported 63 projects with a budget of $6.3 million for an average of $0.9
million per year. Of this total, 57 projects had a CIDA contribution of $4.8 million for
water supply and sanitation projects. Most of these projects were studies to promote
Canadian goods and services for both aid and trade. Based on a $250,000 study in
Tunisia supported by CIDA INC. a Canadian consultant received contracts for over five
million dollars in the water resources field. In another case, water supply studies in
Ethiopia led to large aid contracts in rural water supply and sanitation for the
southern region of the country. From Table 5-14 and Figure 5-6 a trend can be seen
for increased support to Canadian companies for studies and equipment promotion in
developing countries. More details on CIDA INC projects can be found in Appendix F.

Fig. 5.6: CIDA INC Budgets forWater and Sanitation Sector Projects
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Table 5-14
CIDA INC Projects and Budgets for the Water and Sanitation Sector (1980-1987)

(5000’s)

Water Supply & Sanitation

7 Year

82/83 83/84 84/85 85/86 86/87 TOTALS

1/13 1/100 2/374 2/293 5/682 13/1709

1/177 3/247 -I- -I- 1/296 8/890

1/15 2/101 2/302 14/887

5/330 2/245 3/253 22/1286

8/719 6/639 11/1533 57/4772

7 Year
REGION/YEAR 80/81 84/85 85/86 86/87 TOTALS

Asia nil nil 3/920 nil 4/1016

Anglophone nil nil nil nil nil
Africa

Francophone 1/248 nil nil nil nil nil 1/275 2/523
Africa

Americas nil nil nil nil nil nil nil nil

TOTALS (WA) 1/248 - 1/96 - - 3/920 1/275 6/1 539

Source: Information from CIDA INC.

Budgets equal disbursements (approx) since most projects are of 1-2 year duration
and final payments closely match original budgets.

2. 1/248 = No. of Projects/Budget ($000’s).

REGION/YEAR 80/81

1/8

1/10

2/110

1/10

5/138

Asia

Anglophone
Africa

Francophone
Africa

Americas

TOTALS (WS/S)

81/82

1/239

2/160

2/20

1/19

6/438

1/10 4/329

3/120 7/309

6/320 15/985

Water Resources

81/82 82183 83184

nil 1/96 nil

nil nil nil
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5.6 OThER WATER-RELATED PROJECTS

in addition to water resources projects and water and sanitation projects, CIDA also
provides funding for other water-related projects which are not included in previous
chapters or sections of this paper. Two areas where CIDA funding of water-related
projects is considerable are energy and agriculture. Most of the support is provided
through Bilateral Branches. In the past 20 years (1968-1987) some $1,000 million has
been budgeted forwater-related projects in thesetwo other sectors.

Many hydro-electric power projects have been supported in the energy sector. CIDA
has agreed to fund some $630 million for such projects: roughly $450 million towards
planning and Implementation of civil works (particularly dams) and about $180 million
for powerhouse designs and equipment (particularly turbines and generators).
Approximately $63 million, or 10 percent of the total, was for various studies and
technical assistance. Most of the support for water-related energy projects has been
in Asia. Two major planning projects are particularly interesting. One is for the
Three Gorges multipurpose project (flood control, power and navigation) in China and
the other includes national water resources planning for power and irrigation in Nepal.

The agriculture sector in CIDA includes irrigated agriculture which, of course, depends
on water. In addition to the water resources management projects already reviewed
under the water and sanitation sector, CIDA’s Bilateral programs include funding of
almost $400 million for irrigation and drainage projects. Most of these projects and
associated costs are forAsia.

Canada also provides indirect support for water and sanitation programs through other
channels not previously discussed:

a) Food and commodity aid can result in the sale of these items in developing
countries and the associated generation of local funds. These local funds are
sometimes used, in turn, to help finance water and sanitation projects.

b) Mission-administered funds, controlled by the Ambassador or High Commissioner,
often support small-scale projects in the water and sanitation sector.

No data Is available on the magnitude of funding provided by these channels. Their
net impact would probably be minor, however, on the overall level of CIDA support in
the water and sanitation sector.

5.7 SUMMARY OF TOTAL CIDA SUPPORT FOR ThE WATER AND SANITATiON SECTOR

5.7.1 Approved Budgets for Sector

Budgets for Bilateral Branch projects in this sector have averaged $60 million per year
over the last seven years - 1980/81 to 1986/87 (see Table 5.3). In a similar period
Special Programs and CIDA INC have averaged over $5 million per year and about $1
million per year respectively, giving a total average budget from these Branches of
some $66 million per year for water and sanitation projects. Although sector data for
the Multilateral Branch is not available, it has been estimated (see Section 5.2) that in
recent years a minimum of $21 million per year would be funded by the international
financial institutions for this sector from funds received from CIDA. Therefore the
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total budget support by CIDA for the water and sanitation sector would average

approximately $87 million per year during recent years.

5.7.2 Disbursements for the Sector

Actual CIDA disbursements for projects in the water and sanitation sector are known
for the last four years - 1983/84 to 1986/87 - for the four Bilateral Branches. These
are $33.7 million, $26.5 million, $29.1 million and $30.4 million respectively, for an
average of $30 million per year. Recorded disbursements for the water and sanitation
sector over the past years, therefore, represent about 3.3 percent of total
disbursements from Bilateral programs (excluding food aid).

Present forecasts for CIDA bilateral disbursements in the sector for the next three
years - .1987/88 to 1989/90 - are as follows: $29.0 million, $38.6 million and $45.2
million. These Bilateral Branch disbursement figures are lower than budget figures
indicated earlier, reflecting a lag between planned and actual disbursements. Another
possible reason for disbursements being lower than budget figures could be differences
between how planned projects were classified and how actual disbursements have been
recorded within CIDA.

From the CIDA bilateral disbursement forecast in the sector for 1990/91, $50 million
has been determined as a reasonable estimate. Using these figures, Table 5-15 was
developed to give an indication of probable total CIDA disbursements for water and
sanitation projects over the last four years and for the next four years - an eight year
period from 1983 to 1991.

Table 5-15 indicates that annual disbursements by Bilateral Branches for water and
sanitation are expected to rise from a present average of $30 million per year to $50
million or more by the early 1990’s. Funding for the sector from Special Programs and
from CIDA INC is expected to increase by about 50 percent by 1990/91, to about $8
million and $3 million per annum respectively. Total CIDA disbursements for the water
and sanitation sector, therefore, are estimated to rise from a present level of about
$60 million per year to over $90 million per year In the early 1990’s. The present
level of disbursements of some $60 million annually for the water and sanitation sector
represents some 2.7 percent of Canada’s total ODA over the past four years.

Estimated disbursements for sector projects over the eight years 1983/84 to 1990/91 are
shown graphically on Figure 5.7.

I
I
I
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Table 5-15
Estimated Total CIDA Disbursements for the
Water and Sanitation Sector (1983- 1991)

(S ~u’imillions)

Branch 83/84
Past

84/85 85/86 86/87 87/88
Futum

88/89 89/90 90/91
Total

Multilateral 21 21 21 21 24 26 28 32 194

Bilateral 34 27 29 30 29 39 45 50 283

Special Programs 6 6 6 6 7 7 8 8 54

Industrial Cooperation 1 1 1 2 2 2 3 3 15

Total 62 55 57 59 62 74 84 93 546

Est. Averages/Year 58.25 78.25 68.25

Source: Previous sections and CIDA printouts of actual and forecast
disbursements for the water and sanitation sector (Feb. 1988).

bilateral

For the three years (84/85 to 87) actual total bilateral disbursements
averaged $0.9 billion per year forall sectors without food aid.

For the three years (87/88 to 90) forecast total bilateral disbursements show
an average of $1.1 billion per year without food aid.

Note: These data exclude substantial disbursements on water projects in the
agriculture and energy sectors. Some of these projects included significant
components in the water resources management area.
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Figure 5.7
Estimated Total CIDA Disbursements for the Water and Sanitation Sector (1983-1991)

(5 millions)
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Chapter 6

AcrIvmEs OF OTHER DONORS IN ThE SECTOR

6.1 INTERNATIONAL IN~ATIVESIN ThE SECTOR

The United Nations has taken a leadership role in sector coordination with the holding
of four major UN Conferences which touched on aspects of water sector programs:

- Human Environment: Stockholm, 1972;
- Human Settlements: Vancouver, 1976;
- Water~Mar del Plata, 1977;
- Desertification: Nairobi, 1977;

Each conference has influenced policies and practices on the water sector’s
development. An important turning point came with the UN World Water Conference
at Mar del Plata, 1977. More than 1500 participants attended, representing 116
governments and many international organizations. Canada sent a large delegation,
including representatives from the federal and provincial governments. The Conference
Secretariat produced two overview documents: “Resources and Needs: Assessment of
the World Water Situation” and “Present and Future Activities of the United Nations
System in Water Resources Development”. The Conference approved a final Action Plan
with two parts: a series of recommendations covering all the essential components of
water development, and twelve recommendations on a range of subjects.

The main purpose of the World Water Conference was to promote a level of
preparedness, regionally and internationally, which would help the world avoid a water
crisis of global dimensions by the end of the present century. An attempt to assess
the achievement of that Conference was made ten years later during the Interregional
Symposium on Improved Efficiency in the Management of Water Resources, at the UN
Headquarters in New York in January 1987. It seems that the specific achievements of
the 1977 Conference, with respect to water resources management, are impossible to
quantify, although some progress has been made on the implementation of some parts
of the Mar del Plata Action Plan (Biswas, 1987).

6.1.1 Water Supplyand Sanitation

The principal outcome of the World Water Conference has been the current
International Drinking Water Supply and Sanitation Decade (IDWSSD, 1981-90) for
which the UN established an inter-agency Steering Committee for Co-operative Action.
The most active members of this Decade Steering Committee are UNICEF, UNDP, WHO,
and the World Bank. The Committee is the focal point for information exchange on
members’ activities. Sub-committees are active in the areas of human resource
development, information exchange, project formulation, public information and women’s
roles in the IDWSSD.
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At the country level, UNDP resident representatives act as focal points for IDWSSD
activities. As a result, there has been a substantial increase in inter-agency
coordination and inter-sectoral co-operation. The IDWSSD has also resulted in
increased co-operation among bilateral donors. Six inter-agency meetings have been
held in the past three years, with important benefits to the sector. They are as
follows:

- European Donor Consultation, Federal Republicof Germany, Oct., 1984;
- Development Assistance Committee (DAC/OECD) Consultations, France, May 1985;
- Asia Regional External Support Consultation, Philippines, Oct., 1985;
- Americas Regional External Support Consultation, USA. April, 1986.
- Africa Regional External Support Consultation, Cote D’Ivoire, Nov. 1986.
- International Drinking Water Supply and Sanitation Consultation, Switzerland,

Oct., 1987.

These meetings have had a substantIal Impact in advancing water supply and sanitation
sector development, especially in achieving consensus between external support agencies
(ESAs) and most developing countries on the major policy issues.

For example, the African Regional meeting drew up what has become known as the
Abidjan Statement which clearly spells out policy direction for water supply and
sanitation. This policy is highlighted in Box 3.2.

The four most active UN agencies in water supply and sanitation are UNICEF, World
Bank, WHO and UNDP. UNICEF is currently allocating over US $50 (Cdn $65) million
a year to projects aimed at child survival and development. In particular, UNICEF has
recently accelerated its efforts to integrate water supply and sanitation with other
health measures, such as health education, growth monitoring, oral rehydration therapy,
breast feeding and immunization. It now has activities in 35 countries of sub-Saharan
Africa, 9 countries of the Middle East and North Africa, more than 20 countries of the
Americas and 16 countries of Asia and the Pacific. It has a total of 151 staff devoted
to the water supply and sanitation sector.

Apart from its major lending activity in this sector, the World Bank initiated its Low
Cost Water Supply and Sanitation (Decade) Program in 1978. Since that time, it has
provided technical assistance to about twenty countries and currently has a staff of
about 50 international and local professionals worldwide. Up to mid-1987, its work was
divided into six projects, namely:

- Rural Water Supply Handpumps Project -

- Low Cost Sanitation Project
- Resource Recovery Project
- International Training Network
- Project Preparation Units, Asia
- Sector Development Teams, Africa

The UNDP/World Bank have taken a leading role in developing and testing new
approaches, including technologies which poor people can afford and sustain, coupled
with effective delivery systems. Although the programs initially focused on technology
development, they are now reoriented to the development and demonstration of
effective deliverysystems, information dissemination and human resources development.
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The Program receives its core financial support from the UNOP, which up to mid-year
1987, had provided just over US $30 (Cdn $39) million. Other support comes from
bilateral agencies such as CIDA, GTZ, NORAD, SDC and others. Thus far, CIDA has
contributed US $2.1 (Cdn $2.7) million, primarily for health impact studies,
investigations into institutional strengthening requirements and handpump development.

Of particular interest is the International Training Network (ITN). In 1982, CIDA
funded the preparation of training materials for low-cost water supply and sanitation
through the Multilateral Branch. These are now being disseminated through the ITN,
which addresses the training needs of professionals and technicians in planning and
implementing appropriate technology projects using multi-disciplinary approaches. Its
dissemination project consists of strengthening Network Training Centres (currently
operating in India, Zimbabwe, Kenya, and Indonesia), enabling them to upgrade their
own curricula and support training in low-cost water supply and sanitation in other
training institutions. The ITN is becoming instrumental in supporting efforts of
developing countries to develop more and better qualified trainers, more appropriate
training methods and more adequate training facilities.

In summary, the UNDP/Wortd Bank Decade Program has:

o Made handpumps a viable choice for rural water supply projects by solving the
technological problems that had plagued their use. This was followed by the
development of a guide to their selection for various conditions, and by beginning
the demonstration of community management of handpump systems, combined with
local manufacturing of handpumps and spare parts.

o Made on-site sanitation acceptable by improving latrine designs and solving
problems of odour and insects, and by successfully demonstrating models for
delivery of sanitation in Botswana, India, Lesotho, and Zimbabwe.

o Developed an extensive set of information and training materials on low-cost
water supply and sanitation. These are now being distributed, and a network of
training centers in developing countries put in place. These and other materials
are used to increase awareness and build local capabilities to plan and deliver
low-cost services.

o Played a major coordinating role among the external support agencies and
supported changes in donor policies toward investments in the sector.

o Successfully promoted government policy shifts toward adoption of low-cost water
supply and sanitation systems and toward community management and financing of
services (UNDP/World Bank 1987).

WHO has been active in documenting and creating a data base for Decade progress. It
has recently established the Country External Support Information system (CESI) which
gathers, collates and disseminates information on externally supported projects within
the water supply and sanitation sector. CESI is intended to be actively updated, with
information exchanged between key ministries in the developing countries, ESAS, UN
agencies and their affiliates.

Its other work in this sector is in the field of environmental health and human
resources development. WHO’s annual expenditure in this sector averages US $20
million, It has 70 sanitary engineers in the field and 10 in Geneva.
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The UNDP itself provides funding (US $20 to 25 million/year) for the development of

novel program approaches and Decade coordination.

6.1.2 Water Resources Management

Whereas international ESAs have been very active, separately and cooperatively, in
dealing with water supply and sanitation programs, there has been less activity, and
the collaboration has been of a more general nature, on the matter of water resources
management. In part, this reflects the diversity of uses for water, as water resources
are developed for use in many different sectors - agriculture, energy, transport,
industry, etc. Inter-sectoral collaboration is difficult within any given country and
even more difficult between international agencies concerned with water resources.

No single agency within the United Nations system exists to deal primarily with water
resources. However, many agencies have programs and projects which deal with
various aspects of water management, including:

- The World Meteorological Organization (WMO) actively assists countries on
questions of meteorology and hydrology, on the collection and analysis of
information on rainfall and water resources.

- The Food and Agriculture Organization (FAO) is concerned with water resources
from the perspectives of irrigation, fisheries and forestry.

- The United Nations Educational, Scientific and Cultural Organization (UNESCO)
which deals with some training aspects of water resources management.

- The United Nations Environment Program (UNEP) has programs related to the
preservation of water quality, particularly on a regional basis, focussing for
example on the Caribbean and Mediterranean Seas.

- Habitat, The United Nations Centre for Human Settlements (UNCHS) undertakes
activities in the field of infrastructure: research, information dissemination,
training and demonstration projects.

- The United Nations Department of Technical Cooperation and Development
(UNDTCD) has a staff of 20 hydrogeologists and works primarily in the field of
water resources, especially in Africa. It contributes US $10 million annually.

- The World Health Organization (WHO) and The United Nations Children’s Fund
(UNICEF), as previously mentioned, are both quite active in water supply and
sanitation programs, but are little concerned with other aspects of water
resources management.

Development banks and the bilateral development agencies actively support specific
water projects In various sectors - energy, agriculture, transport, etc. - but few
maintain a broad perspective on all aspects of water resources management. The World
Bank, for example, has no part of its organization which focuses broadly on the water
sector. When a multipurpose water project is developed, that bank deals with it mainly
through the primary sector concerned. For example, a project providing benefits for
energy, river transport, irrigation and city water supply, would be analyzed and
managed by an ad hoc group led by the sector most concerned. I

I
I- 100



In the absence of strong leadership by any single International agency in the water
field, most international cooperation on general (rather than specific) topics proceeds
on an ad hoc basis. This pragmatic approach reflects the institutional complexities in
most countries, Canada included, concerning the management of water resources.

One international agency which Is actively involved in matters of water resources
management is the United Nations Development Program (UNDP), again on a case-by-
case basis rather that as a general policy. In many developing countries the UNDP is
actively supporting a variety of projects and programs which deal with various specific
water resources problems. One good example is a recent initiative of UNDP’s Regional
Bureau for Africa, concerning a hydrological assessment of water resources in sub-
Saharan Africa. The project purpose is to evaluate the status of all existing
hydrological data networks and collection systems. The proposed study will also make
recommendations for filling important information gaps, for upgrading the quality of
data collection and for the general enhancement of the capability to measure, retrieve,
process and publish hydrological data and Information In sub-Saharan countries. The
ultimate aim is to assist countries In the creation and/or improvement of a sound
hydrometric base, for the purpose of planning and evaluating water resource
development programs and projects.

Funding for this study is expected to be provided mainly by the UNDP and the World
Bank. Project execution will apparently be shared by the World Bank and UNDTCD,
with WMO assistance concerning hydrometeorology.

62 FINANCIAL RESOURCE MOBILIZATiON

6.2.1 International Agencies

The 1980 cost estimate to reach Decade goals (expressed in 1978 prices), was US$ 600
billion (World Bank, 1980). However, with the acceptance of low-cost technologies, it
is now estimated these goals can be achieved with an expenditure of US$ 180 billion
(based on 1987 prices).

UNICEF estimates that it domestic inputs were raised to 80 percent (which is
optimistic) of total funding, through low-cost technologies and strong community
contributions, then some US $18 billion/year would be required for a 10-year period
beginning in 1990. ft is also estimated that 62 percent of requirements will be in Asia
and only 12 percent in sub-Sahara Africa (UNICEF, 1987).

UN funding has been an important catalyst in increased flows of resources from
bilateral donors and development banks. These are listed in Table 6.1. The total UN
funds allocated to water-related activities (including hydropower and irrigation)
between 1973 and 1985 were US$ 1,337 million or an average of US$ 103 (Cdn.$ 147)
million annually. The total allocation to the water supply and sanitation sector
between 1973 and 1985 was US $707 (Cdn $919) million. Water-related activities
include hydropower, irrigation, environmental conservation and multi-purpose projects.
The latter two were allocated US $22 (Cdn $29) million and US $65 (Cdn $85) million
respectively.
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Allocations to the water supply and sanitation sector rose from US $7.7 (Cdn $10)
million in 1973 to US $104 (Cdn $135) million in 1983, but declined to US $84 (Cdn
$109) million in 1985. UNICEF’s funding has been the major influence over these
trends, particularly the rapid rise in the early years of the IDWSSD and also the
subsequent decline. It is noted that UNDP’s contributions have continued to rise
throughout the Decade. It is also interesting to note that of the total water sector,
water supply and sanitation were given a high priority starting at 24 percent of the
total in 1973, rising to 61 percent in 1979, and levelling out at an average of some 55
percent since then.

Table 6.2 lists the funding levels for water supply and sanitation of the major external
support agencies, and compares them to CIDA’s assistance in this sector. AJthough the
data from other ESA’s were gathered from a variety of sources (and accuracy may
vary), they do reveal some interesting facts and trends. The World Bank is by far the
largest ESA for this sector. Its lending program for water supply and sanitation has
risen from a low during this decade of US $441 million In 1982 to US $969 million in
1987. Other major donors are Germany and Japan. The EEC Is also a major donor,
contributing in the order of US$60 million/yr. USAID has undergone major reductions
in support to this sector, responding to cutbacks in its overall aid program during the
eighties. During the mid-eighties, donors either maintained funding levels or
substantially reduced them. This trend is now being reversed by the World Bank and
Japan who have increased their support over the last two years. Financial support to
the sector by CIDA puts Canada in the same league as supporters such as NORAD and
the Saudi Fund. Information on CIDA programs of sector support is provided in
greaterdetail in Chapter 5. I
The total (global) amount of external funds contributed to water supply and sanitation
in Third World countries rose rapidly during the seventies but levelled off during 1980-
81 at- about US $2.1 (Cdn $2.7) billion, coinciding with the stagnation of foreign aid
and the world recession. Loans from the World and Regional Banks constituted some
50 percent, bilateral donors 37 percent, UN agencies 7 percent and NGOs 6 percent of
the total (UN, 1985c). Funding by the international banks has remained relatively
steady during the first half of the eighties, but there has been a perceptible shift
towards higher interest rates. Loans have tended to be taken increasingly by the
larger and more affluent countries of Asia and Latin America. The vast majority have
been for water supply, primarily in urban areas (90 percent) where the resource base
enhances cost recovery.

The trend towards funding urban water supply by the larger international banks has
been partially offset by the bilateral donor agencies, which have been increasingly
orienting their support towards the rural areas of the poorer developing countries and
towards Africa, in particular. Approximately 90 percent of bilateral assistance still
goes to water supply, rather than sanitation and hygiene education, although there are
indications that this is changing (the trend being led by Germany).

Another trend taking place is the strengthening of external assistance to institutional
development and non-capital components of projects such as human resources
development, hygiene education, community participation and especially operation and
maintenance. This is evidenced in the more recent bilateral donor policy statements
and the general agreement on policy directions, an example of which is the earlier
quoted Abidjan Statement (Box 3.2).
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WS&S - Water SuppLy and Sanitation

UNICEF - United Nations ChiLdren’s Fund

UNDP - United Nations DeveLopTlent Prograirre

COF - CapitaL Devetopnent Fund

WFP - WorLd Food Progranine

TabLe 6.1 : United Nations Disbursements for Water-ReLated Projects

1973.1985* in milLions of U.S. DoLLars

* Source : UN Secretariat, Dept. of IntL. Economic and SociaL Affairs (1986)

“Inproved Efficiency in Management of FinanciaL Resources: ICPFUISYMP/2, Noventer.

Agency

73 74 75 76

Year

77 78 79 80 81 82 83 84 85

TotaL

%of

WS&S

%of

TotaL

Sector

WATER SUPPLY & SANITATION (WS&S)

UNICEF 2.79 8.20 10.86 12.77 18.57 18.36 54.11 50.58 45.32 61.70 67.43 63.33 42.14 456.16 64.5% 34.1%

UNDP 4.90 5.63 9.63 7.21 7.05 7.28 9.22 13.84 14.67 18.69 21.93 22.17 27.22 169.44 24.0% 12.7%

~DF - - 0.02 1.41 2.89 2.28 1.65 2.68 8.30 3.83 9.37 7.62 5.81 45.86 6.5% 3.4%

WFP - - - 1.81 1.81 1.99 1.36 1.71 1.36 2.71 5.73 7.67 9.30 35.45 5.0% 2.7%

TOTAL WS&S 7.69 13.83 20.51 23.20 30.32 29.91 66.34 68.81 69.65 86.93 104.46 100.79 84.47 706.91 100.0% 52.9%

OTHER WATER-RELATED

ACTIVITIES 24.03 23.60 29.47 31.79 28.45 32.23 42.63 48.68 56.50 68.66 70.17 74.37 99.65 630.23 47.1%

GRAND TOTAL 31.72 37.43 49.98 54.99 58.77 62.14 108.97 117.49 126.15 155.59 174.63 175.16 184.12 1,337.14 100.0%



Table6.2
Trends in Funding forWater Supplyand Sanitation

by Principal External Support Agencies
US$ Millions

Agency 1984 1985 1986

CIDA1 55 10 88
KM and GTZ (Germany)2 190 202 154

USAID (USA)2 405 98
DECF & JICA (Japan) grants2 56 81
DECF & JICA (Japan) loans2 151 171
NORAD (Norway)2 23 120
SIDA (Sweden)~ - -

Saudi Fund2 34 41

25
76

153
1

26
11

African Development Bank, loans4 52 114 1072
Other Regional Banks, (ADB, CDB,

1DB), loans5 192 194 191
World Bank, loans6 641 781 605
UNICEF7 63 42 52

Notes:

1. Budgets for new projects in bilateral programs.
Details in Table D.1, in Appendix D.

2. Data obtained from CECI[WHO.
3. Data obtained from SIDA.
4. Estimated in 1986 based on data reported by individual AfDB project officers.
5. Estimated on the basis of 5% of total lending programs.
6. Data from the World Bank annual reports.
7. Data from Table 6.1.

During the first half of the IDWSSD, Belgium, Denmark, Italy, Norway, Switzerland and
USA reported increased allocations in support of water supply and sanitation. These
were led by Germany which increased its already substantial support by 67 percent
between 1981 and 1964. The percentage of bilateral overseas development assistance
allocated to water supply and sanitation ranges from 2.7 to 15 and averages about 6
percent (UN, 1 985c).

Canada’s disbursements to this sector, including water resources management, during
the past four years represents less than four percent of Canada’s overall development
assistance, shown in Chapter 5.

I
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The WHO/BMZ European Donor Consultation of 1984 in Konigswinter, Federal Republic
of Germany, provided a useful forum for exchange of information between external
support agencies and is the basis of the following notes on the principal activities of
the bilateral and multilateral agencies active in water supply and sanitation (Lieser at
a!., 1985).

In Implementing its sector strategy paper policies the Federal Republic of
Germany emphasises the integration of water, sanitation and health components of
projects, protection of natural resources, use of appropriate technologies,
operation and maintenance, cost recovery and community participation.

Some SF 25 ($22 Cdn) million were contributed to water and sanitation projects
by Switzerland during 1983, almost all being for rural water supplies. The Swiss
Development Corporation sector policies correspond almost exactly to those of
Germany.

The Danish International Development Agency (DANIDA) channels some 15 percent
of its ODA funds for mainly rural water supply projects in 20 countries.
Emphasis is again on community participation, appropriate technology and
assumption of responsibility for operation and maintenance of installed systems by
the beneficiary communities themselves.

The Overseas Development Administration of the UK also emphasises the
importance of adequate operation and maintenance through cost recovery
mechanisms. The UK has successfully instituted twinning arrangements between
its water authorities and those of the developing countries in support of
institutional development. The UK has recently published a new water sector
appraisal manual which underscores the importance of hygiene education and the
adaptation and use of local technologies.

The Norwegian Agency for International Development (NORAD) concentrates its
aid in the poorest countries (5 in Africa, 4 in Asia) and contributed some US$ 40
($53 Cdn) million to the water supply and sanitation sector in 1984. NORAD also
focusses its assistance on the priority problems of the sector~ institutional
development, cost recovery and the need for greater involvement of the
community, especially by women.

From 1965 to 1984 the Swedish International Development Agency (SIDA)
contributed a total of some SEK 1,250 ($258 Cdn) million to rural water supply
programs in developing countries. Again emphasis was on community involvement,
appropriate technology, sanitation, hygiene, institutional development, water
resources management, human resources development, standardization and sector
policy development. SIDA concentrates on rural water supplies in five countries:
Botswana, Ethiopia, India, Kenya and Tanzania.

The U.S. Agency for International Developmenrs (USAID) activities are
decentralized, coming under its housing and disaster assistance programs, long
term drought prevention systems, and support to NGO’s. USAID supports the
Water and Sanitation for Health (WASH) program which has been actively pursuing
appropriate technology development. USAID’s activities emphasise institutional
development, ~softwareNelements in projects, rural water and sanitation and
recurrent cost recovery by the beneficiaries.

- 105 -



The European Economic Community increased its committment to the sector over
the first half of this decade by 18%. Between 1981 and 1985 its total
contributions amounted to ECU 200 ($300 Cdn) million, averaging $75 Cdn million
per year. Its financing of NGO-implemented projects amounted to ECU 30 ($45
Cdn) million per year in 1985.

6.2.2 Developing Country BudgetAllocations

Budget data for water resources management as defined herein is not available in any
published form and therefore cannot by analyzed. However, data on water supply and
sanitation expenditure by developing countries is due primarily to the increased focus
and strong trend towards international support for water supply and sanitation
following the World Water Conference in 1977. The proportions of national budgets
being allocated to the water supply and sanitation sector have remained relatively
stable since the beginning of the Decade. Most countries report allocations within the
range of I to 6 percent of national budgets, although some (including Malawi, Uganda
and Zambia) report percentages higher than 10 percent. Significant increases have
been made, since the beginning of the Decade, in India, the Philippines, Nepal, Sri
Lanka and Sudan.

In general, external bilateral financing has been directed to the poorer countries,
indicating that this sector is viewed as one responding to the basic needs of the lower
income groups. The lower the per capita income and the higher the dependency on
foreign assistance, the higher the external support given for this sector. In Latin
America and Asia, some 40 percent of sectoral investment in new works projects is
financed by external sources (primarily loans). In Africa, this percentage often exceeds
80 percent and in some cases sector development relies almost exclusively on external
funding (UN Secretariat, 1986). In these cases, economic recession, debt repayment
and declining public sector investment has forced this sector into almost total
dependency on external sources. Fig. 6.1 illustrates the distribution of external support
as percentages of total financing within the water supply and sanitation sector,
according to region. The extreme situation of ten African countries (out of the 21
reporting to WHO) is readily apparent in that they depend almost entirely on external
financing for sector development. There are, however, many others located north of
the Sahara whose dependency is less than 40 percent. it is noted that half of the
external assistance comes in the form of loans, much of them at near commercial rates.
In many cases (especially in Latin America and Asia) the term dependency is not
relevant. In summary, nearly half of the total 62 countries reporting indicated that
external funding constitutes over 60 percent of total funding for water supply and
sanitation.
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FIgure 6.1
Edema Siçpost as Percentage of Total Water &çply and Sanitation Financing

~Zj ~

% of Total Financin
Asia L Americ a

Source: UN Secretariat (1986)

Table 6.3 lists the median percentage values of sector investment from external
sources. The highest is in Africa which in 1985 was 75 percent. If present trends
continue, external funding will probably account for some 40 percent of developing
country water supply and sanitation Investment in 1990 (IDWSSD, 1987).

Table 6.3
Proportion of Sedor Investment from External Sources

Percentage From External Sources
Median Values for External Investment
1980 1983 1985

Region 96

Africa 48.5 83.0 75.0
Americas 24.9 40.0 33.5
South East Asia 49.0 47.0 61.0
Eastern Mediterranean - 45.0 17.5
Western Pacific 73.0 62.5 51.5

Source: IDWSSD (1987) Table 6.8.
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There is reason to believe that a similar condition applies to other components of the
water resources sector as well (UN SecretarIat, 1986). For the poorest of countries
this condition will likely deteriorate, rather than improve, in coming years.

6.3 EXTERNAL SUPPORT AGENCY POUCIES FOR WATER SUPPLY AND SANITATION

For reasons previously mentioned and because of the multiplicity of uses of water
resources, few operational policies of external support agencies can be discerned
concerning the general fabric of water resources management. On the other hand,
most ESAs have now written and published policy statements pertaining to water
supply and sanitation. These have been influenced by first hand experience in sector
programs and by collaboration between ESAs, especially the series of inter-agency
consultative meetings mentioned above. In reviewing other donors’ policies, it may be
useful to focus first on two leading external agencies (Germany and UNICEF) and then
on the most recent donor consultation (Interlaken, Switzerland in October, 1987) where
a general consensus was reached on sector policy.

The Federal Republic of Germany is one of the most active ESAs in the water sector.
(Table 6.2) Its Ministry for Economic Cooperation has set down criteria for project
selection and design. Some of the highlights are as follows (BMZ, 1984): I

- The principal objective of water supply projects is to ensure the supply
of sufficient amounts of hygienically safe drinking water for basic
human needs (drinking, cooking, washing) for all strata of the
population.

- In general, only those projects where the target group of the poorer I
population strata represents the major part of the beneficiaries should
be promoted.

- Project preparation should lead to an integrated plan of all the
measures necessary for the supply of water, as well as the disposal of
sewage, faeces and solid waste.

- Project design should provide for staged improvements, so that the
population can benefit immediately from low-cost initial measures and is
given an incentive to actively support the respective next step of the
improvement sequence.

- Operation and maintenance should be taken over by local workers
trained for the job.

- As water resources are limited almost everywhere, the preservation of
these resources must be given top priority when planning, constructing
and operating watersupply projects.

Drinking water projects must include all necessary project components,
i.e. the water catchment works, treatment facilities (if necessary) and
conveyance to the consumers, as well as preparation of systematic
maintenance and the necessary hygiene education.

I
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- The principle of aiming at maximum simplicity In the design of water
supply projects is of particular Importance in rural areas. This is not
only for cost-savings but also to avoid difficulties In ensuring adequate
operation and maintenance of the facilities. This implies an awareness
of local conditions in the construction of simple dug or drilled wells-
equipped with easy-to-maintain handpumps, rain water cisterns, or
spring watercatchments with gravity lines Into supply areas.

- For every water supply project, the plannIng should Include provisions
for suitable disposal facilities for wastewater, (possibly also rain water)
and for faeces, as well as for the necessary finances.

- In the interest of environmental protection, as well as housing and
drinking water hygiene, solid waste disposal requirements should be
taken into account as an Integral part of the planning for any sanitary
engineering project and should cover all strata of the population and
settlements In the project. Similarly, storm water disposal projects
must take into account adequate disposal of solid waste, even if no
drinking water and sanitation measures are planned or carried out
simultaneously.

- Latrine programs, as developed by the World Bank/UNOP, are
particularly suitable for promotion, as they are typical low-cost
solutions adapted to local conditions and can provide opportunities for
users’ participation in construction, operation and maintenance.

- Hygiene education campaigns, institution-building support activities and
training of technical staff must be included in line with local
requirements as integral parts of all water supply and sanitation
projects.

- The participation of the people in the planning, construction, operation
and maintenance of water supply and sanitation projects is designed to
ensure, in the long run, their acceptance of the new facilities and to
contribute towards decisively improving the efficiency and prolonging
the life of these facilities.

- As a matter of principle, cost-recovery charges should be aimed at for
water supply, as well as for sewerage/sanitation. At least, actual
effective income must cover all running expenses (operating and
maintenance costs, small replacement expenditures) of the project
and/or of the executing agency.

UNICEF’s program focuses on the survival, health and well-being of children and, by
implication, their mothers and the rest of the community. As children are hardest hit
by poor hygienic conditions, UNICEF’s program in water and sanitation rose to be its
largest and most visible activity during the early eighties. Its policies have evolved
over the past decade from a strong procurement orientation to project implementation
in its fullest sense, both for and with governments. More recently, there has been a
strong policy direction linking water and sanitation projects with other child related
sectors, including health, education, food and nutrition and social welfare. The policies
noted above in the German aid program also pertain, in general, to UNICEF.
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Representatives of some thirty ESAs (including CIDA and IDRC) met in October, 1987
at the International Drinking Water Supply and Sanitation Consultation, in Interlaken,
Switzerland. This meeting represented a turning point in this sector. It established a
general consensus on policy and set directions for the remaining years of the IDWSSD
and to the year 2000. The report of the Interlaken consultation (WHO/SDC, 1987)
summarized the constraints affecting water and sanitation developments under six main
headings. Recommendations were made to External Support Agencies such as CIDA
under each topic, as follows:

In~on& C~nges

1. Increase resources for public awareness campaigns and hygiene education.

2. Encourage decentralization and/or pnvatization of water supply and sanitation
institutions, or certain functions of these institutions, and promote collaboration
with rural development ministries on integrated programs.

3. Involve benefitting communities In project identification, planning, design,
implementation, operation and maintenance.

4. Establish harmonized strategies to be adopted by all agencies active in particular
countries or regions.

5. Provide support for institutions’ management and staff training (as well as for
education in community participation and hygiene awareness) through technical
cooperation. TCDC should be encouraged.

6. Expand R&D programs and encourage local manufacture. Press for standardized
engineering design criteria relating to appropriate water supply and sanitation
technologies.

Cost ~ 1
1. Emphasize in all dialogues with recipient country governments, the crucial

importance of cost recovery in sustainable and replicable programs.

2. Encourage the establishmentof strongly progressive, cross-subsidizing tariffs.

3. Support public awareness campaigns which stress the benefits of water supply and
sanitation services and so promote willingness to pay.

4. Promote and support urban project designs based on full cost recovery from
affordable technologies. Back sector agencies in strategies to achieve self-
sufficiency and financial autonomy. I

5. Use early community participation in rural areas to establish commitments to
contribute cash, labour and materials for construction, operation and maintenance
of appropriately designed facilities. I

6. Extend support where necessary into the operation and maintenance phase of
projects, but always with the long-term aim of establishing community
responsibility for recurrent costs.
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B~edD

1. Ensure that hygiene education campaigns emphasizing the complementarity of
water supply and sanitation are included in sector programs receiving donor
support.

2. Bring to the attention of program planners and designers the sources of
information on low-cost and socially acceptable sanitation technologies.

3. Raise the proportion of technical cooperation and funding support given to
integrated projects, and to the expansion of national water supply agencies’
capacities, to enable them to copewith liquid and solid waste disposal activities.

4. Re-emphasize the key Decade concept of precedence for the underserved urban
and rural populations, and encourage recipient countries to balance investments
accordingly.

Ope.’ation,Meintenej,ceandRehabilitation

1. Ensure that project or program proposals take account of operation and
maintenance needs, and that financial and human resources are available.

2. Compare proposed investments in new projects with alternatives for rehabilitation
of existing systems which are disused or underperforming.

3. Assist sector agencies in developing countries to establish policies and
institutional structures which provide for adequate operation and maintenance of
existing and proposed new facilities.

4. Extend program support, where necessary, beyond completion of construction, to
help equip agencies and communities for their O&M tasks.

Communitylrwolvement

1. In providing program support, ensure that the balance of “software” and
“hardware” is correct, and that training of community workers is part of the
package.

2. Use hygiene education programs to motivate community members to participate in
all project phases, with special emphasis on the role of women. Bring the
benefits of water supply and sanitation investments into health education messages
promoted through other sector agencies.

3. Provide technical cooperation to establish - where possible - the support system
necessary for community management of completed installations to function
effectively.

4. Ensure that project proposals have considered and properly reflected the views of
the community on technology choice, service level, affordability, and operation
and maintenance commitments.
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Coodinabonand Cooperation E
1. Promote cooperative efforts among sector agencies in developing countries,

through UNDP and other aid coordination meetings.

2. Encourage integration of water supply and sanitation projects and programs with
plans in other sectors.

3. Coordinate with other external support agencies policies of standardization for
particular countries or regions. Avoid unnecessary proliferation of equipment
types resulting from tied aid, and support the introduction of technologies
appropriate for the specific situation of the country concerned.

4. Provide timely and accurate information for WHO’s monitoring of project plans
and progress, and use the proposed CESI system as a basis for sector planning. I

5. Continue participation in global and regional discussions among groups of external
support agencies, to use agreed sector strategies, publicize the findings to as wide
an audience as possible, and convince the working level in each organization to
acknowledge the new concepts and approaches.

The above recommendations to ESAs summarize current thinking and policy direction I
with respect to the water and sanitation sector.

6.4 INTERAGENCY COLLABORA11ON FOR WATER SUPPLY AND SANITATION

64.1 Consultative Mechanisms I
Having the background of the previous five donor consultations (1984-6, Section 6.1.1),
the objective of the 1987 Interlaken Consultation was to carry forward coordinated
strategies and resource mobilization activities to the end of the IDWSSD and beyond.
It was also proposed that a Collaborative Council be established to coordinate
accelerated and expanded sector activities through to the year 2000. The Council
would include representatives from UN Agencies, multilateral and bilateral funding
agencies and NGOs involved in the IDWSSD. Measures would be sought to involve
developing country representatives in the Council’s activities. The Council itself would
meet infrequently, but collaborative efforts would proceed through a Working Group.

The intention of the Collaborative Council proposal is to formalize arrangements
already underway on an ad hoc basis to coordinate sector policies and programs by
ESAS. A new organization is not envisaged, nor are extra resources required to
support the concept.

Using the existing UNDP/World Bank (described in Section 6.1.1) program as a focus,
the Council’s activities would expand beyond water supply, sanitation and hygiene
education, to encompass other environmental issues, such as wastewater reuse, solid
wastes management, drainage and hazardous wastes management. The aim would be to
help developing countries formulate sector strategies which capitalize on past
experiences and the results of research and development work, by incorporating them

into full-scale projects.
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The proposed Collaborative Council was seen as being at the heart of a future
framework whose objectives would be to:

(a) Maintain Decade impetus beyond 1990 and accelerate the provision of water supply
and sanitation services to all, with special emphasis on the unserved rural and
pen-urban poor.

(b) Expand the scope of activities to ensure these services are provided on an
environmentally sound and sustainable basis.

(c) Improve the effectiveness of individual activities through Increased coordination
and collaboration.

In order to achieve these objectives, it was proposed that the Council would:

(a) Serve as a transfer point of information and act as a catalyst for coordinated
action;

(b) Monitor, evaluate, distill and disseminate sector experience and promote relevant
human resource development efforts;

(c) Promote/assist country sector strategy development and resource mobilization;

(d) Review/comment on work programs, projects and proposals of ESAs to alert
proponents to opportunities for collaboration and to experience gained elsewhere.
Disseminate results of those activities to all interested sector agencies; and

(e) Promote broadening of the scope of water supply and sanitation to include sector
activities protecting/improving the environment, such as water conservation and
reuse, drainage, and solid and toxic waste management.

In its work, the Council would be supported by a Working Group consisting of
representatives from the bilaterals, NGOs, the Regional Banks, the World Bank, the
Arab Funds, UNICEF, UNDP and WHO. The Working Group would work through task
groups and advisory panels. The UNDPIWB program, complemented by WHO and ESAs
as appropriate, would function as the Technical Support Group (TSG). The TSG would
develop proposals, identify funding and carry out work programs in support of the
Consultive Council (Kalbermatten, 1987).

The Council’s proposed work program would consist of a series of projects suitable for
funding by individual ESAS such as CIDA.

The UNDP/World Bank Decade Program presents many opportunities for inter-agency
collaboration in this sector, some of which have already been taken by CIDA.
Examples are to be found in CIDA/World Bank efforts in handpump testing and training
in low-cost water supply and sanitation. In particular, it was CIDA’s initial support
for the preparation of training modules (multilateral funding) which has now evolved
into the UNDP[World Bank International Training Network, a program which has
subsequently been supported by several other bilateral and multilateral donors.
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6.4.2 Joint Financing

The international banks are currently adopting policies aimed at general sector rather
than project support. Unfortunately, sector loans require strong institutions, whereas -
this sector’s principal constraint Is the lack of Institutional capacity to take on large
projects. There will be an increasing need for institutional development in the future.
Institutional development programs are well suited to bilateral funding, especially -
through human resources development. This gives rise to co-and-parallel financing
opportunities, which call for stronger links and collaboration between the banks and
bilateral donor agencies.

Several countries with the greatest debts are undergoing structural readjustment to
reduce national deficits while bolstering their economies. Although money is injected
into the economy by the international banks, In the form of low interest loans,
structural adjustment also often means that currencies are devalued, the government I
civil service streamlined and food subsidies reduced. The poor are often hardest hit.
Improving living conditions in low-income communities under these conditions is one
way of reducing the impact of this structural readjustment on the poor. It is also a
means of generating employment, fostering self-help programs and strengthening
government institutions through institutional development. The water and sanitation
sector can provide opportunities to reduce the burden of structural readjustment on the
poor by joint financing arrangements with the international banks. I
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Chapter 7

I~YLESSONSLEARNED FROM EXPERIENCE IN THE SECTOR

This chapter Is a synthesis of the experiences of CIDA and other external support
agencies working in water sector projects in developing countries. To date, only 11
end-of-project and 17 mid-project evaluations have been made by CIDA. These vary in
quality and content; consequently inter-project comparisons are not possible. There are
several “in-house” end-of-project reviews, but these are brief and deal with
administrative matters rather than impacts or effectiveness. They were of little use in
this analysis. The first lesson to be learned is that CIDA should systematically
evaluate all waterprojects to gain useful insights for future projects.

This chapter is based on discussions with CIDA staff and what could be gleaned from
the evaluations. Some lessons learned from projects are Incorporated in this text in
~boxesU

In view of the many lessons learned in water supply and sanitation by both ESAS and
recipient countries over the past decade priority is given to that subsector. Lessons in
water resources management are mentioned in the following sections, but specifically
focused on in Section 7.3.

7.1 MEETING BASIC WATER AND SANITATION NEEDS OF PROJECT BENEFICWUES

Development projects should be assessed in terms of their impacts upon the people to
be served.

In most countries (Canada included), the first areas to receive water and sewerage
infrastructure were the residential and central downtown areas of the larger cities.
These areas are the most accessible, influential and able to pay for services. In 1985,
75 percent of urban populations in developing countries were served with water
supplies. But urban statistics do not reveal the plight of those in the squatter
settlements which comprise a high percentage of the unserved urban population.
Figure 7-1 shows the percentages of the population already served in developing
countries for both rural and urban areas.
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Table 7.1
Percentages olPopulation In Developing Countries

Seived by Water and Sanitation

1975 1985
Rural Urhan Rural Urban

Water Supply 19 74 42 75
Sanitation 11 51 15 59

Source: IDWSSD (1987), Table A.3.2. Data exclude China.

Governments have been slow to provide services in squatter settlements, due in large
measure to questions of land tenure and cost recovery. Also, implementing agencies
which act as public utilities are learning that their conventional methods of
implementation are often inappropriate in squatter settlements.

A similar situation is found in the rural areas. Here the situation is compounded by
the inaccessibility of most communities and the absolute necessity of relying on the
communities themselves for systems’ maintenance.

Coverage is worse for sanitation, especially in the urban squatter settlements where
conditions are extremely bad - a consequence of sanitation not having political priority.
The rhetoric in support of sanitation is seldom matched by action.

CIDA has focused on low-income groups as its target for development assistance. This
is entirely appropriate, since unsanitary conditions affect the low-income communities
most. The most vuI~erabIeare the poor. The highest morbidity and mortality rates
are found in the lowest income groups.

7.1.1 Rural Communities

Deficiencies in water resources management, the need for water and sanitation
infrastructure in the rural areas, and the large numbers of people remaining to be
served, indicate that the rural areas and the low-income groups inhabiting them will
remain a primary target for this sector in the decades to come.

In their attempts to service the rural areas, water and sanitation agencies are
becoming increasingly aware that institutions and methods first developed for the
wealthier areas of the cities are inappropriate to the rural poor. The rural inhabitant
is unable to afford conventional urban technologies and the centralized agency is
unable to maintain them. These are hard lessons. In retrospect, they may appear
straightforward, but they have taken over a decade to learn.

Questions relating to the design of appropriate technology have largely been answered,
but the problem of ensuring long-term operation and maintenance by the low-income
community remains. Active community participation has malor implications for the
majority of water sector agencies. Such agencies are not accustomed to decentralized

decision-making at the community level. Neither do they have the personnel necessary I
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to carry it out. Understandably, non-engineering agencies, such as departments of
community development and non-government agencies, have been most successful in
developing community-based projects (Malawi, Lesotho). Unfortunately, NGO-based
projects are limited In size and seldom achieve national program status. The challenge
is to Incorporate proven successful Implementation methods Into national rural water
supply and sanitation programs. This ImplIes fundamental changes in orientation,
attitudes, staffing and organization of most sector agencies. The task is not
Impossible. There are good examples to follow, but there will have to be increased
emphasis on institutional (particularly human resources) development.

More people can be served if low-cost technologies are used and standards are set to
meet basic needs. These needs can be met by the provision of 25 to 50 litres of clean
unpolluted water within 500 metres of the home in rural areas. Basic service levels
imply that point sources (in preference to house connections) suffice. Basic sanitation
needs are met by privately-owned (and where necessary public) latrines near the home.
These can either be dry (vented), or pour-flushed, but need not be connected to
underground sewerage. it is now well-established that improvements In hygiene are
essential if full health benefits are to be realized from Improved water supply and
sanitation services. Hygiene education ‘is an important component of the water and
sanitation NpackageU.

People should have the highest level of water supply and sanitation services that they
wanI~,can afford and have the capacity to sustain. Experience has shown, however,
that subsidies should apply only to basic levels of service. The beneficiaries
themselves should be encouraged to adopt higher levels, but to pay for the additional
costs. This is the only way by which resources can be effectively expended to ensure
their equitable distribution.

7.1.2 The Urban Poor

Living conditions found in the slums of very large cities, such as Mexico, Calcutta, and
Abidjan are among the most unsanitary in the world. The situation has reached
alarming proportions in most Asian countries and in some in Latin America. The
pressures of rapid urbanization are already being felt in Africa and will continue for
many years to come. In Sub-Saharan Africa, for example, the urban population is
growing at more than 6 percent per annum. The demand for infrastructural services
cannot be met by the meager resources of these countries.

In the squatter settlements, water is commonly provided by standpipes and sanitation
by latrines, but open defecation is prevalent. Water must come from centralized urban
supplies, thereby making the individual dependent on municipal resources. Sanitation
can be decentralized by using on-site services where population densities and soil
conditions permit. Municipalities seldom plan for the needs of the burgeoning squatter
settlements, which themselves are unplanned. When these areas are included in the
overall urban water distribution and sewage collection networks, major new works are
required. These commonly include new reservoirs, supply pipelines, sewage collectors
and treatment plants. Municipal departments are geared to meet these demands and
Canadian resources are suited to assist them (ref. Chapter 4).
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However, as in rural areas, municipal departments are finding that the use of only
engineering and contracting methods are seldom suitable for the provision of services
in squatter settlements. Combined technical and community development approaches are
required to enable lower income groups to contribute to their own services, with
technical and financial support from the municipality. An example of the success of
this combined approach is In Uma, Peru (see Box 7.1).

Lessons on reaching the poor with self-sustaining services can be learned from India’s
latrine conversion program, which has spread to nearly all of its States. A local
organization, Sulabh Suchalaya, has established itself as an intermediary between the
household and the municipality, It promotes the conversion of the latrine/conservancy
system to pour-flush toilets. By handling the paperwork required for application of
loans from the municipality, it facilitates the usually frustrating process of getting
financial support. In this decade, it has installed over 100,000 toilets.

Water SLq~yandSewwageSy&’wnsin Pwu

Since the early eighties CIDA, with the
World University Services of Canada,
has beensupporting water end sewage
infrastructure systems in under-
privileged areas of Lima. This program
has recently been expanded to the
Micro-Region of Pucha, Departmentof
Ancash, and includes activities in the
waste, agricultural and forestry sectors.

The long-term objective of the project
is to assist Peru in meeting the basic
needs of the most under-privileged
people and to facilitate socio-economic
developmentin order to improve their
quality of life. The short-term object-
ive was to install potable water sys-
tems, and to improve sanitary condi-
tions.

Water supply and sewerage systems
have been completed in 41 Pueblo
Jovenes in Lima, providing 6,425 lot
connectionsand servicing a population
of 41,700. In Mcash Department, 18
water systemshave beencompleted,

Bac7.1

providing 1,215 lot connections which
service 6,075 persons. Training has
been given in soil conservation,
forestiyandgardening.

Three small nurseries have been
started, and work has started on five
irrigation systems.

Sinceno major problemswere encoun-
tered and objectives were met, the
extension of this program to two more
Pueblo Jovenesin Lima, Peru will pro-
bablytakeplace.

The successof this project has been

the result of continuous C!DA support,
experienced field staff provided by
WUSC, and excellent cooperation at all
local government levels and by the
people receiving the services. Two
qualified Peruvian engineers, working
full-time with the WUSC staff, have
played an important role in keeping
thisprojecttechnicallyon track.

I
I
I
I
I
I
I
I
I
I
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7.1.3 Womenand Children

In both urban and rural low-income communities, women, and the children they care
for, are the hardest hit by unsanitary conditions and lack of basic water and sanitation
facilities or infrastructure. By making potable water accessible to the home in most of
the projects it supports, CIDA has improved the lives of millions of women, (e.g.
Ghana, Malawi, Ethiopia, Thailand, Guatemala, Kenya, to name but a few). The day-to-
day drudgery and labour is drastIcally reduced, so time can be spent with children, on
Income generation, on education, or even on leisure pursuits. Sanitation facilities also
provide the poorest with privacy and enable them to protect the health of the family.
Women from the lower income communities should continue to be an explicit target for
CIDA’s assistance in this sector.

7.1.4 R~ugeeSituations

Canada has made substantial contributions to the emergency relief of refugees from
natural dIsasters and warfare. Although these have addressed the Immediate needs,
there are longer term needs. Next to food and shelter, water supplies and sanitation
are essential to the maintenance of health within these dense settlements.
Unfortunately, government and external support agencies tend to look upon refugee
settlements as purely temporary, whereas in reality, the majority of these settlements
soon become permanent. Governments are seldom willing to allocate funds to upgrading
or legitimizing” refugee settlements. As a result, external assistance is required to
provide basic minimum services.

CIDA emergency relief programs should be multi-year commitments, ensuring that
longer term infrastructure requirements are met.

7.1.5 Structural Mjustrnent

Many of the poorest countries are currently undergoing structural adjustment programs,
encouraged by the international lending agencies. Such programs are necessary to re-
establish a climate of growth and to assure effective management of foreign aid.
However, the Initial impacts hit the poorest hardest. Recommendations have been made
by the Standing Committee on External Affairs and International Trade (SCEAIT) that
bilateral programs should invest in social and human resources development,
concomitant to macro-economic adjustment, so that the burden of policy reform falls
least heavily on the poor. Self-help water and sanitation projects can alleviate the
burden by providing services for the improvement of health and productivity and by
strengthening organizational and technical capacities of low-income communities for
self-help development.

72 MANAGING, CONSERViNG AND PROTECT1NG WATER RESOURCES

The water resources management projects undertaken by CIDA have been summarized in
Chapter 5. Over the past decade, CIDA has undertaken some 36 projects in water
resources management (Table 5-4). These projects have been concentrated in Asia and
the Americas. Most have only offered technical assistance such as hydrology studies,
institution building and training. However, the five largest of these projects accounted
for some 57 percent of CIDA financing in this sub-sector because they resulted in the
implementation of major water resources systems.
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One clear lesson learned from CIDA’s experience, and that of other International
agencies, is that large and expensive infrastructure for water projects should not be
financed until definite plans exist to finance, construct and operate the entire system.
Otherwise, the benefits expected to justify the investments cannot materialize. In the
case of the Manantali Dam on the Bafing River tributary to the Senegal River in Mali,
for example, major investments have been made for the dam before the complementary
investments on electric power and irrigation have been approved. Therefore, the
benefits from the completed dam will be minimal in the near term. Significant benefits
can only be achieved after major additional Investments are made. A similar situation
exists in the Maduru Oya project In Sri Lanka, where the benefits of major
investments are being delayed by ethnic strife and financial constraints (see Box 7.2).

Another general lesson learned is that projects which help to train staff and develop
local institutions have substantial, long-term benefits, that are very significant but
difficult, or impossible, to quantify. I
Water resource planning must take careful account of land use changes and related
socio-economic development, since these activities directly affect water resources. One
of the most vivid examples of these inter-relationships occurs in the Sahel. The
recent rapid increase in the number of water wells, partly in response to drought
conditions, may in fact have aggravated the problems resulting from the drought.
Additional water supplies have resulted in more sedentary living patterns for people in
the region, and in large livestock concentrations and overgrazing. This stripping of
the vegetation has, in turn, led to the desertification of formerly marginal lands (lIED
& WRI, 1986). However, good planning was the foundation for the successful Barrage
de Sidi-Saad in Tunisia (see Box 7.3).

Another lesson which has been painfully learned in many parts of the world, is that
groundwater, a renewable resource if properly managed, can be over-exploited and
mined, if its development is not well-planned and controlled. Such groundwater mining
can result in subsidence of the ground above, resulting in structural problems as
experienced in Mexico City and Bangkok. Over-exploitation of groundwater in coastal
areas can cause the aquifer to become saline when penetrated by seawater. This is an
extremely serious problem in southern Pakistan and many other countries.

Even when subsidence and saline water intrusions are not immediate problems, the I
mining of the aquifer lowers the water table, forcing the abandonment of many existing
wells. These usually serve the least affluent people in the community, who may be
unable to afford the cost of deepening their wells. I
Such groundwater mining Is not always entirely a negative phenomenon, since it can
sometimes reduce water wastage by uncontrolled spring flows (as in the “qanats” of the
Middle East). However, the costs and benefits of various strategies for groundwater
management need to be carefully considered, before large scale well development
proceeds. I

I
I
I
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TheMaduruOyaProject- SriLanka BOK 7.2

Since 1977, when the governmentof Sri
Lanka decidedto proceedwith the Ac-
celerated Mahaweli Development
Scheme, more than $3 billion has been
spent on this’ ambitious program. It
has been designed to re-settle more
than 125,000 farming families on newly-
irrigated lands in the dry zone parts of
the Mahaweli basin, as well as to
ensure food self-efficiency for this
nationof 15 million people.

Canada’s total contribution towards the
Mahaweli Developmenthas been more
than $100 million for studies, designs,
and construction of the Madura Oya
dam, reservoir and canal headworks.
This project~ the first component of
the Schemeto be completed,and one
of Canada’s largest developmentassist-
ance contributions, will control water
releases for irrigation of about 50,000
hectares. Investigation of this project
commencedin the early 1900’s. Cana-
dian engineershavebeeninvolved in all
developmentphasesfor over 24 years
and the work was finally completed in
1985.

One of the earliest construction pro-
blemsencounteredwas the discoveryof
an ancient land and irrigation system
under the surface when site clearing
commenced. Archeological invest-
igations determinedthat some of these
works were about 1600 years old and
were of an extremely advanced tech-
nical quality. So that these examples
of very early irrigation works could be
preserved, the Madura Oya dam was
moved upstream from its originally
plannedlocation.

Sri Lanka had not previously engaged
in such large-scale civil engineering
works and it is not surprising that
many problems were encountered.
Thesewere mostly delays causedby a
myriad of supply, financing, contracting
and schedulingdifficulties. In spite of
oil such setbacks, the Canadian con-
struction consortium completed the
main project on scheduleand went on
to construct additional headworks faci-
lities undera succeedingcontract.

Under the category of lessonslearned,
it is fair to note that, with the maid-
mum co-ordination and goodwill of all
parties involved, large-scale develop-
ment programs can be acceleratedand
even finished on time. ft is never-
thelesspertinent to conclude that while
the major upstream works have been
completed, the downstream facilities,
which will enable the benefits of these
works to materialize, have been sub-
stantially delayed. Canal construction
on the Left Bank is now well advanced
and settlementis in progress. On the
Right Bank, delays have been caused
initially by financing difficulties and
more recently by both ethnic strife and
the need to mobilize a new financial
package to support the downstream
construction program. At the time of
writing, it is hoped that all such diffi-
culties are being resolved,and that the
first settlers will be able to start
moving onto the improved lands in
1991.

Committing the funds and constructing
the major works has clearly proved to
be much easierthan placing the settlers
andrealizingthebenefitson schedule.
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Purely structural solutions to water resources problems are often uneconomic. In
earlier times, the traditional response to controlling damage from floods was to build
reservoirs to reduce flood flows and/or to build dykes to protect areas from flooding.
These expensive solutions have sometimes proved to be less economic than a combined
program of structural and non-structural measures, including flood flow predictions and
flood plain zoning to minimize potential losses.

Projects to increase the supply of water for irrigation, industry or people, are usually
engineering or structural solutions. They have often been found to be more expensive
than non-structural measures used to make more efficient use of available water
supplies. Major capital expenditures for new sources for urban water systems, which
lose 30 percent or more of the available water through leakage, can often be deferred,
or even avoided, by concentrating on leakage reduction programs. Similarly, irrigation
systems can often be made more efficient, by changing water application techniques or
by reducing water losses at lower costs, rather than by augmenting the watersupply.

Demand management techniques, which rely on a combination of measures (reflecting I
actual costs in water pricing and including public education), have been found to be
effective at meeting basic water requirements. The lesson here Is that water system
planners need to specify the basic objectives of each project carefully, and then seek
the least costly method of meeting these objectives, by considering a wide range of

structural and non-structural options.

I
I
I
I

-122- 1

BarragedeSkfi-Saad,Tunisia Box72

with this water resources control
project.

In 1969 floods killed more than 500 of
the 300,000 people who were living in
the valley at Oued Zeround. As a re-
sult of this, the Sidi-Saad Dam was
proposed. The three-fold purpose of
the dam was to control all flooding,
protect the people and property in the
valley and to promote developmentin
the area. The new dam was started in
1978 and met all three objectives, as
noted above, on time and within
budget. Therewerenomajor problems

The important lessons learned were that
good detailed planning, combinedwith
regular monitoring, provided successful
implementation and control of the
finished product. Appropriate training
and good technology transfer to well-
selected candidates was also
undertaken, to ensure long-term
benefitsto therecipientcountiy.



7.3 STRENGTHENING SECTOR WIS11TU11ONS

7.3.1 Institutional and Human Resources Developmerd

Recent UN consultative meetings between developing countries and external assistance
agencies have identified the principal requirements for rapid sector development as:

- institutional strengthening;
- cost recovery;
- integration of sanitation and hygiene with water supply;
- strengthening operation, maintenance and rehabilitation; and
- community participation.

All five relate in one way or another to Institutional development. Unless sectoral
institutions are strong and offer relevant programs, they will never be able to conduct
effective development programs, no matter how much capital assistance is placed at
their disposal. Institutions are made of the people who staff them. Human resources
development must become a major, if not the central component of Canada’s assistance
in this sector.

Over the past forty years, institutions working in the water resources management and
water supply and sanitation sub-sectors were modelled after those in industrialized
countries. Technologies were transferred directly, sometimes with little adaptation to
local conditions. In the cities, there was little need to Interact with the consumer.
Installations were made, services provided and revenues ostensibly collected. Now that
the majority of urban dwellers have services, these same institutions are turning to
those in even greater need - the low income inhabitants of the peri-urban areas and
the rural poor. But these are far less accessible, greater in number and more difficult
to serve. Many agencies are becoming painfully aware that the institutions which were
created in response to urban centre needs are not appropriate to the rural and urban
poor. These centralized agencies have little capacity to provide the continuing
outreach necessary to operate and maintain the facilities they install.

Success in providing self-sustaining services in low income communities can only be
achieved by effective outreach and by using resources from within the community
itself. This cannot be accomplished by centralized institutions taking a
contractor/construction approach to project implementation.

Decentralization which transfers responsibility and authority to the field has figured
predominantly as a common element in successful projects (see Box 7.4). This means
that although policy and programming take place at the centre, project decisions should
be made In the field in close collaboration with the community, if not by the
community itself. Such decentralization can mean a major shift in policy and
operations for many of the institutions working in this sector. Many such agencies are
run and staffed by engineers and technical specialists without the necessary community
development skills which decentralization requires. So the question is not only one of
the quantity of personnel but also of the quality and relevance of skills.
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With decentralization and community participation in projects come HRD requirements
for two other groups involved in project implementation: field personnel and the
community itself. I
Successful community-based programs in Africa and Latin America have highlighted the
crucial importance of training field staff. Working at the forefront of project
implementation, the project supervisor/promoter must be both technician and community
development worker. This requires specialized training, which is normally carried out
in the field through formal course work and in-service apprenticeship. Thus a new
cadre has been created who Iiaises between the community and government department.
A trained staff which understands both the technical and social aspects of projects is
essential to the success of participatory projects.

The benefits of water supply and sanitation projects may be convenience, increased
productivity and health in the medium term, but in community-based programs these
are often superceded by more fundamental achievements in self-help development.
There are spin-off benefits derived from the organizational capacities and human
resource development brought to the community by the project. Management,
development and technical skills are not only important to the success of the individual
project, they also instill the confidence and competence in the community which are

essential for the community’s self-sustaining development in the long term.

I
I
I
I
I

Korea,TheSaemailUndongMoveinent~M EqierimentinDecentjralization
BoxTA

In the early seventies,the Ministry of
Home Affairs distributed free con-
struction materials to selected villages
for construction of public infra-
structures. No other instructions as to
what kind of infrastructure were given.
The villages chose and implemented
their own projects. All other costs
were borne by the villages themselves.
Some chose roads, irrigation systems
and commagnate halls, but many chose
to build piped water systems. There
wereproblemsof qualitycontrol, but

progressand the degreeof participation
was astonishing. Encouragedby suc-
cess, the movement was extended
through most of the country. By the
early eighties, over 35,000 villages had
built a piped water scheme. By having
to pay for most of the costs, the com-
munities kept them down to an average
of USS 80 per household - another
example of the benefits of decentra-
lization, by devolving authority to the
community.
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Comm.~ini~yPwtic4~~tionin Canada Box7.5

For decades, the private sector has been very active in providing and maintaining
services in the Third World. In some countries, it has been far more effective than
government. Yet, projects are routinely designed without the support of the private
sector, thereby ignoring its considerable resources which are available for sector
development. In Pakistan, for example, a recent CIDA/Worid Bank joint sector review
observed that the private sector had provided over half of the rural water services
(primarily through handpumps) and all of rural sanitation facilities. Long term plans
are being made for the strengthening of the private sector, so that its considerable
resources can be used in the national government’s rural water supply program.

The weak institutional capacities of agencies implementing water sector projects in the
developing world is a major constraint to Canadian-assisted projects. Institutional
development, or strengthening, commonly appears in the lists of CIDA’s project
objectives. However the resources put to strengthening project institutions, and the
approaches made, frequently fall short of requirements. Attempts were made at
strengthening institutions in almost all the CIDA-supported implementation-type
projects for which post-project evaluations and end-of-project reports are available.
However, the number of CIDA bilateral projects which specifically addressed
institutional development is only 1 to 4 percent of the total, as indicated in Chapter 5.

Major inputs were made in Ethiopia (Rural Water Supply Stage I) where a water
resources planning, utilization and operations capability was developed in the project
area (Awassa Region). This required a major long-term involvement of Canadian
personnel in establishing administrative and operational procedures and practices in the
newly-formed regional office.

In Swaziland (Rural Water Supply Phase II) Canadian personnel were required to assist
the newly-formed water board to establish its management, engineering and
construction capabilities. Institutional development was strongly supported by human
resources development, both in Canada and Swaziland, through the training of
technologists and engineers. One important element in institutional strengthening has
been in-service support and training of sector agency staff by Canadian personnel.

By the end of the SecondWorld War,
most towns and villages in Western
Canada dependedon community wells
and latrines. In Alberta, the number of
communitysystemsgrew from 20 to 400
during the 1940’s and 50’s. Theprivate
sector took the initiative and visited
communities, approached women’s
groups and local politicians to market
recent advances in water supply sys-
tems. Consultantswould provide low-
cost cursory feasibility studies,
investigate means of financing and
makepresentationsat publicmeetings.

Low-cost designswere worked out with
the community. When projects were
completed, the local people had a
significant stake in maintaining them.
In later years, the provincial govern-
ment began financing and then making
grants for projects. There was then
little incentive to save money. Costs
increased and local involvement was
minimized.

(D. Stanley, 1988, Personal Communi-
cation).
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Where there have been weak linkages between local and Canadian personnel, or where
training was not formally defined as a Canadian input, institutional strengthening has
not proven successful. The single most important lesson learned has been that
institutional strengthening must be based on human resources development.

Where inputs and linkages have been weak and not central to the institution,
institutional strengthening has been limited to the duration of the project and
dependent on external Inputs. An example of this was the Kenyan project (Rural
Water Supply) where Canadian expertise was provided for the upgrading of the Ministry
of Water Development’s (MOWD) operation and maintenance capability, both through
management and structural changes. However, the project was not central to MOWD
operations and quickly became dependent on Canadian staff. Fourteen town facilities
were successfully operated and maintained while the Canadians were present. However,
some two years later the rehabilitated systems were again falling into disrepair, due to
lack of maintenance and funds. I
Although institutional development is identified as an important bottleneck in this
sector, few CIDA-supported projects have managed to tackle the problem effectively.
The temptation to ignore or patch up institutional deficiencies is often too great.
Projects are begun which will initially provide services to large populations, but risk
failure in the long term, due to fundamental institutional weaknesses. Where
institutional weakness is identified, projects should be designed to overcome them and
also to provide the services for which they were intended. Institutional strengthening
must be central to the institution’s need and commitment to it must be long term.

Project Institutions should be carefully analyzed and their absorptive capacities
realistically assessed before capital investments are made. In most cases, institutional
strengthening will be required, at least in the first project. Every aspect of
Institutional development requires some form of training. Human resources
development, therefore, must become a principal component of CIDA’s assistance in this
sector in the future.

7.3.2 Planning

Planning Is a byword in development. As in other sectors, lack of planning has
exacted its toll on the water sector. In many countries, inadequate institutional and
organizational planning at the national level has resulted in duplication of services and
jurisdictional squabbles. Lack of planning has been the principal cause in the failure
of many sector institutions to cope with the demands for infrastructure.

The more successful projects for low-income populations have had to respond to the
exigencies of the communities in which they operate, that is, at a pace appropriate to
the community. Very slow rates of start-up may result from this approach. In the
end, however, much higher rates of expansion are achieved, as the multiplier effect and
extensive resources of the community are brought into play. Project planning will
have to reflect these factors and be flexible in setting objectives and deadlines (see

Box 7.6).

I
I
I
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In this respect, lessons have been learned In Canadian-supported projects such as the
Malawi Rural Water Supply which have had to go through three stages of growth:
demonstration, consolidation and expansion. Demonstration of the most successful
approach Is made through pilot projects. It Is then consolidated through
standardization of criteria and documentation of field techniques. Only after
institutional strengthening, focused on training, is the program expanded to full scale.
The value of such approaches to program development has been amply demonstrated in
the field and should be Incorporated into the planning and preparation of future
projects.

Domestic water supply is only one of many uses of water. However, because of public
health concerns and high consumer demand, it is of top priority in the sector. Too
often, water is supplied without full knowledge of the extent and location of the water
resources, as well as conflicts with other uses. Many water supply and sanitation
schemes flounder through lack of proper assessment of the quantity and quality of the
water resource. Heavy irrigation uses have starved the water supply facility, or
polluted the groundwater with fertilizer and pesticides. Supplies have frequently been

Cole d’Ii’vire CanadianPartici~pati~in the
National~~WageWater&~ Pmgram

Box7.6

The principal objective was to streng-
then Cote d’lvoire’s institutional struct-
ure in the water sector. The program,
which lasted from 1976 to 1983, provi-
ded both technical assistance and
equipment to build up the capabilities
in engineering, well construction, health
and sanitation educationand water qua-
lity control.

- well pollution was reduced from 95
percentto 6percent.

Someof the conclusionsfrom this pro-
jectareasfollows:

The project produced the following
results:

1. The necessityto shorten the pro-
ject planning period in order to
respond, in real time, to the needs
expressedbythepopulation.

rate of failure in well drilling was
cut down from 60 percentin 1975
to 2 percentat the endof the pro-
gram;

2. The importance of a good formal
design for a training program
beforeit starts.

- 22 managers,techniciansand engi-
neers were trained to take over the
developmentofsector’sactivities;

3. The need to take into account, for
all projects, the absorptive capacity
not only of the country’s insti-
tutions, but also of the people
served.

- number of water points increased
from 686 a year (1976) to 1013 a
year(1979);

- pump failure was reduced from 40
percentto 7percent;

4. The local people musthavethe ne-
cessary ways and means to take
complete control of their rural
water supply program with their
own expertise.
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developed without regard to the ultimate demands. Immigration sometimes increases
demands beyond the available supply and results in the creation of inadequate service
or even a drought condition (an example being Somalia). This causes major
transmigrations of people In search of new supplies and living areas.

Planning must address environmental issues more efficiently than in the past. During
the seventies, many developing countries, either implicitly or explicitly, adopted a
policy of industrialization first, and environmental protection later. Consequently, they
now face massive clean-up programs, requiring major investments in industrial wastes
control, wastewater collection and treatment, and the effective implementation of
environmental management policies. China’s major industrial centres, such as Uaoning
and Beijing-Tuanjin, must now Invest billions of dollars In water resources protection
measures, if current levels of growth are to be maintained. It is clear that
environmental issues must be considered and accommodated to a far greater degree in
planning and programming, if development Is to be sustained. I

7.3.3 Operation and Maintenance

A crucial issue in institutional development is the long-term capacity of the I
implementing agency and beneficiary community to operate and maintain the facilities
effectively.

The need for adequate long-term operation and maintenance (O&M) is well recognised
in CIDA-supported projects, but the question of how to achieve it has plagued project
planners and managers. It is now concluded that establishing an effective O&M system
goes well beyond training agency personnel for O&M. It involves setting up a
completely self-sustaining system. Not uncommonly, implementing agencies devote
almost all their resources to new construction. This is reinforced by bilateral support
agencies’ wishes to fund new construction, and a reluctance to support continuing
O&M. The inevitable outcome is projects which provide only training for O&M, but
are otherwise wholly construction projects. Training for O&M was given in CIDA-
supported projects in Belize (City Water and Sewerage Construction), Tanzania (Dar es
Salaam Water Supply), and Ethiopia (Rural Water Supply). In all three cases, training
alone was found to be inadequate. In Kenya (Rural Water Supply), the entire project
was aimed at rehabilitation and operations and maintenance. Training was a major
element. However, as previously mentioned, the project was not central to the
Ministry of Water Development’s operations. The government was not sufficiently
convinced of the importance of devoting substantial resources to O&M. Consequently,
the rehabilitated systems began falling Into disrepair, soon after the Canadian personnel
departed.

There is now sufficient evidence (Ghana Upper Region Program, the Togo Rural Water
Supply Project, and in Burkina Faso), to conclude that the principal responsibility for
O&M of at least rural systems must be taken by the beneficiaries. This implies that
the community must be involved in all stages of project implementation In a meaningful
way, so that a sense of ownership and responsibility is instilled. In turn, this means
that substantially different approaches to at least rural water and sanitation projects
must be taken — approaches that regard the beneficiaries as partners in project
development and not mere recipients of technologies. These approaches are now being

developed and proven in the CIDA-supported Ghanlan and Togolese projects.

I
I
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Micro-RealizationPrograms,Bw*ina Few Box7.7

7.3.4 Coat Recovery

It is often said that the poor cannot afford water supply and sanitation. It is true
that most cannot afford the capital cost of conventional service levels such as water
supply into the household, and sewerage. Lowering the cost and service level, while
still achieving the principal health and labour-saving objectives, can make services
affordable. The question is frequently one of willingness to afford and not ability to
pay. In fact, many poor people pay water haulers to supply polluted water for their
minimum needs and commit a substantial part of their meager budgets for such poor
service.

Where a household identifies fully with the need for improved services, and is
convinced of their long-term reliability, the potential for cost recovery is far greater
than where government (the provider) cannot ensure reliable service. There are
certain factors which can ameliorate cost recovery. They include:

1. Providing the beneficiary with real opportunities to become involved in the
decisions as to the levels of service, their costs, the way they are implemented in
the community, and the form of participation he or she makes in the project;

Micro-realization programs/projectsare
multi-sector, with a strong emphasison
community participation. They are
socio-economic-technical in nature and
can include projects in water, health,
education, crafts, agriculture, irrigation
and fisheries. Traditional techniques
are utilized, augmentedby newtechno-
logy that canbe understoodand applied
by a rural community. To promote
economic growth and social change,
CIDA has supported this type of pro-
gram in Burkina Faso and Niger (1983),
in Mali and Zaire (1985), and more
recentlyin CameroonandHaiti.

In the water sector, projects were
mainly new well excavation, well reha-
bilitation, and handpump installations,
all organized by a Village Water Com-
mittee. The projects included the
training of these committeesand also
of six operations and maintenance
(O&M) crews for the upkeep of the
wells. These micro-projects have met
the real needs of the villagers them-
selvesand also of the local government
authorities. It is interesting to note
that the O&M crews have been kept
verybusy.

In Burkina Faso 16 micro-projects,
costing $4.0 million, were defined and
funded by CIDA. Theseprojects con-
sisted of the following: water (9),
health (3), training (7), energy (3),
animal husbandry, commerce (3), co-
operative development(2), and forestry
(1).

One lesson learned from the Burkina
Faso Water project is that operation
and maintenancemust form pail of the
planning process for rural water supply
and sanitation systems. Provision also
must be made for not only community
participation, but also for formal and
on-the-job training to ensure long-term
solutions for the health, water and
sanitation problems facing rural
communities.
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2. Establishing a financial system which responds to the needs and norms of the I

community. These will vary country to country, and even within regions in
particular countries. There are, however, always accepted methods to be
identified, whereby people pay for services received; and I

3. Developing a relationship between the community and the Implementing agency
based on trust and confidence.

Cost recovery is intimately linked to the financial strength of the implementing agency.
There are two institutional models common to this sector which contrast sharply:

1. In the subsic~rmodel the responsible agency is almost entirely dependent on
government financing. In attempting to meet targets with a weak tariff base, the
subsidised agency falls into debt. The deeper the debt, the more dependent on
government subsidy it becomes. Loss of autonomy Is the price paid for bail-out.
The agency becomes increasingly subject to political priorities and interventions.
It becomes caught in a downward spiral of not being able to collect adequate
revenue, attract high-calibre staff or provide efficient service. Ultimately the
agency loses the confidence of the consumer and the government itseIF~

2. The autonomous utility model is able to establish fair tariffs and cost recovery
schemes and is either wholly independent of government or is para-statal. Tariffs
are set by a utilities board, whose hearings are open to the public. Salary scales
are set to attract high-calibre personnel. The utility is capable of forward
planning by a stable financial resource base. Subsidy requirements are small or
non-existent. The utility is able to provide the level and reliability of service for
which the consumer Is willing to pay. This model, incidently, is common to most
Canadian communities and helps to explain the relatively high quality of sector
services.

Governments commonly view subsidies as an efficient means of redistributing wealth.
There are many reasons why, in this sector, this is not good policy. Firstly, subsidies
tend to bias the choice of technology towards selection of higher, more capital
intensive, conventional technologies. Secondly, subsidies remove the basic incentive for
operational efficiency. Thirdly, subsidies inevitably lead to agency and consumer
dependency on government.

There is a wide range of cost-recovery options. At one end of the spectrum is the I
village council operating the water supply system and charging consumers for all
operating, maintenance and expansion costs. At the other end is the country’s central
water agency and the large, semi-autonomous utility operating in the larger cities and
recovering all capital and recurrent expenditures. Cost recovery is the foundation of
viable institutions in this sector. In all cases, from village through to city centre, the
level of service must ultimately depend, to a great extent, on the ability and
willingness of the community to pay. Only by the consumer paying for all or a major
part of the services can the actual demand for them be established and responded to.
Contributing to, or paying for services, is one means of enabling the consumer to have
a say as to what level and how services are provided. By enabling the user to
contribute, one enhances a ~bottom~upNplanning process which more accurately reflects
the needs and responds to the resource base of the community. It also makes the
implementing agency accountable to the consumer, thereby increasing operational
efficiency.

I
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There are numerous projects in both rural and urban areas, where operation and
maintenance costs are met fully by the beneficiary communities. This has the two-fold
advantage of (1) relieving the implementing agency of the continuing costs of operation
and maintenance and (2) providing strong incentives for the body responsible for
operation and maintenance (whether agency or the community Itself) to provide a
satisfactory service to the paying beneficiaries. In short, it makes it accountable to
the user.

Review of post-project evaluations and reports has Indicated that cost recovery and
financial sustainability have received very low priority In CIDA projects. They are very
weak, or non-existent, In all projects reviewed.

On the other hand, recent experience in a CIDA-supported project in Dominica has
demonstrated financial sustainability to be dependent upon a combination of strong
institutional policies in the area of tariffs, collection of receivables and improvements
In productivity. Together with adequate financial management and control, these
policies allow the organization to manage its own revenues and expenses. The
Dominica Water Authority is now proceeding on a financially viable footing and is
reporting profits.

7A CHARACTERISTICS OF SUCCESSFUL PROJECTS

7.4.1 Service Levels and Appropriate Technology

Appropriate technology is technology which is appropriate to the needs and resources
of the people to be served. High levels of technology can be appropriate in some
circumstances, and intermediate or lower levels in other cases.

There are outstanding needs for conventional approaches and designs for reservoirs,
transmission mains and treatment plants. This is particularly true in urban areas,
where large and dense populations are to be served. Experience has demonstrated,
however, that most low-income populations cannot afford the capital cost of water
supply by house connections or of piped sewerage schemes. The guiding principle is
that people should have the highest level of water supply and sanitation services that
theywant, can afford, and have the capacity to sustain.

During the mid-seventies, $DRC and the World Bank initiated research programs into
low-cost technologies for water supply and sanitation. Reviews of technologies which
were already in use in developing countries were made and relevant technologies
identified, adapted and field tested. The IDRC and World Bank programs have
progressed to the point that the low-cost technologies are being used in full-scale
projects in many countries. The principle of using low-cost technologies in this sector
is accepted by nearly all countries. Progress has not been easy. One of the most
difficult hurdles has been convincing engineers and policy makers (in both developing
countries and the ESAs) that the lower-cost technologies are technically efficient and
are maintainable in the long-term. CIDA has been instrumental in supporting efforts
to prepare and disseminate training materials on the low-cost technologies. Three
excellent films on this topic have been produced by Canada’s National Film Board,
supported by CIDA.
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CIDA has consistently increased the use of appropriate low-cost technology in its
projects over the past decade. The consequences of using conventional technologies in
low income areas have become apparent. The Belize Water and Sewerage Construction
Project is a case in point. Cost recovery is Impossible when the capital cost of
installation of conventional sewerage per household is higher than some of the houses
themselves.

The progressive application of appropriate technology has not been easy. Reducing I
costs through decentralized infrastructure, or lowering service levels, invariably implies
changes in the way the technologies are Introduced. CIDA has carried out extensive
trials on handpumps in Ghana (see Box 7.8). These tests drew heavily on program
resources, but eventually resufted in the installation of appropriate handpump
configurations. The need for hygiene education and better operations and maintenance
systems resulted in two associated projects (Water Utilization Project and the
Maintenance/Stabilization Project). Their evolution continues today. The current
phase of the Ghanaian Upper Region Project is drawing on the experiences gained in
these projects and is adapting implementation strategies to be even more community
and local government based. These projects have provided a valuable opportunity to
learn lessons from experiences gained in the field.

Appropriate low-cost technologies have demonstrated cost-effectiveness and technical
viability. However, their successful long-term operation requires parallel inputs of
village sensitization, education, participation and assumption of responsibility for part,
or all, of the operation and maintenance requirements.

The viability of handpumps is now proven, particularly when the user group is
responsible for the operation and maintenance of the pump. Where perennial surface
waters are available at higher elevations, gravity-piped schemes requiring no pumps or
mechanized systems are proving successful (CIDA Malawi, Dominica, Nepal). Where
such sources are not available, but rainfall is adequate, rainwater roof catchment is
used (Thailand and Indonesia).

Sanitation technologies include the ventilated improved pit (VIP) latrine (in Africa) and
the pour-flush toilet (in Asia). Communal sanitation systems have been built and are
functional where institutional support for their maintenance is effective (Northern India
and Accra, Ghana). They are, however, prone to failure and their widespread use is
questionable. Where water supplies have been upgraded to house connection service,
the wastewater produced often surpasses the capacity of the soil within the compound
or household lot to absorb it. Excess wastewater then lies on the surface or runs
away through open drains intended for storm water, with the consequent pollution of
the settlement and downstream water resources. Examples of this condition abound in
cities throughout the developing world (Pakistan, Philippines, Kenya, Brazil).
Industrialized countries have been able to afford conventional sewers, but this is
seldom an affordable option for low-income communities in the developing world.
Success has been achieved in a few cases through intermediate technologies for
wastewater collection such as shallow sewers and small bore sewers. However, these

still need further development and demonstration.

I
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Rural Water&çply and Healthin Ghana’sNorth
LessonsFromtheUpperRegionWaterSupplyProgiam

Box 7.8

CIDA has been supporting rural water
developmentin Ghana’s Upper Region
for over fifteen years. This program
consists of a numberof projects which
have resulted in the installation of over
2,500 boreholes fitted with handpumps.
The program provided numerouslessons
which demonstratedthat improving the
health of rural residents through impro-
ved water supplies is a complicated
process. Phase I, started in 1973, in-
cluded the drilling of 1,200 wells fitted
with handpumps. It also included the
extension of three rural town distri-
bution systems, design of 40 othersand
hydrologic-hydrogeologic investigations.
Population stabilization was also in
Phase l’s objectives. The first change
came in 1975 when it was recognized
that if the handpumpswere to be kept
operational, it would be necessaryto
provide a heavy input of unanticipated
training formaintenancepersonnel.

In 1976 Phase II began with the ob-
jective of siting and constructing an
additional 1,300 boreholes. It was clear
that simply providing boreholes did not
result in improved health, so a new
project entitled the Water Utilization
Project was commenced. Its purpose
was to maximize health benefits to the
people through training in hygiene,
health and water use. This training
was undertaken using the traditional
tj~peof governmentextension workers
from the Water and Sewage Corpora-
tion. In 1984, a major evaluation found
that operationally the program was
doing quite well with over 80 percent
of the pumpsin operationand providing
suppliesofgoodqualitywater.

On the health impact side, however, the
evaluation found the health and water-
use training ineffective. Improved
water use for health was proving to be
more difficult than drilling the wells
and keepingthe pumpsworking. A new
strategy was devised. It consistedof:
addressinghealth problemsidentified by
villagers, employing village-based
health workers to use interactive train-
ing techniquesrather than didactic lec-
tures, and pilot testing of materials and
methodologies. Pilot projects were
undertaken in 1986 and by 1987 the
project was able to reach 20,000people.
Many innovative techniques are being
successfullyused, including song and
dance,theatreandpuppetry.

The project has also had its financial
crises. As in many countries, the
governmentsubsidizedwater supply to
such a large extent that, by 1985, it
could no longer manageand abruptly
removedall subsidies. At the time, vil-
lagers were paying almost nothing.
New tariff schemeshad to be quickly
devisedand applied. Surprisingly, col-
lections are now running over 90 per-
cent and are able to cover the full cost
of operation and maintenanceand even
someofthecapitalcosts.

With the project’s evolving objectives
and strategies, its Canadian staffing has
changed markedly. Initially the staff
of 15 drillers, hydrologists and
engineersrespondedto the first phase’s
well drilling program. The current
strategiesfocusing on user involvement,
cost recoveryand hygieneeducationare
reflected in current staffing of four
educators, an evaluator, an accountant
andan engineer.
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7.4.2 Involving the Community

More efficient use must be made of resources that already exist and past investments
must be protected through improved maintenance schemes. Vastly increased numbers of
people must be reached. This implies targeting the lower income populations through
low-cost technologies and placing greater reliance on participation by and contributions
from the community. I
At the family level, for example, the women of the household are intimately involved
and most often responsible for supplying water and maintaining hygiene. Yet, they are
commonly left out of water supply project planning. To raise their awareness level,
women should be Involved even at the early planning stage. Women of low-income
communities commonly lack knowledge of how their needs can be met, or lack
awareness of the costs and benefits of alternative approaches. In the example of the
Baldia sanitation project in Pakistan, it is the mothers in the households who exert
pressure to get sanitation, and it is the female home school teachers who inform them
of how to go about getting toilets for their homes. Even low income families in the
squatter settlements of Karachi are willing to buy sanitation units if they feel they
need and can obtain them.

Community participation is central to this discussion. Unfortunately, it is too often
seen as a panacea — often misinterpreted and misapplied. It requires the meaningful
participation of the community at all stages. How the community is introduced to the
process of participation is extremely important. How it Is brought into the
participatory process determines how involved it becomes in making decisions within
the project. It also determines a community’s willingness to assume responsibility for
continued operation, maintenance and cost recovery. In a handpump project, for
example (Ghana Upper Region Project), it took a considerable time to establish trust
and mutual respect between the community and the implementing agency, to build
community self-confidence, to sensitize the community to basic hygiene, to have the
community assume an active rather than passive role in the project, to train community
members in the technical and management aspects of the project, and to instill a
feeling of responsibility for the eventual success and ownership of the project. This
was not wasted time. It was essential to the long-term success of the project.
Similar success in involvng the community is reported from Guatemala (see Box 7.9).

Very few CIDA bilateral projects, working in low-income communities, have involved
community participation in a meaningful way. This has been a result of priorities and
methods of implementation established by the recipient governments and supported by
CIDA. With the notable exception of the smaller NGO projects, most CIDA-supported
projects have been design, procurement and construction oriented. As such, there has
been little opportunity for involving the community in a participatory approach to
project implementation.

Attempts were made in the Swaziland rural water supply project to ensure village
participation, at least in establishing the demand for water supply and in providing
labour for construction of the facilities. However, it is in the Ghana Upper Region
Water program (see Box 7.8) that the greatest advances are being made, and benefits
accrued through community involvement.

I
1
I-134



Guatemala - Rwal WaterSupplySystems Box 7.9

The CIDA-supported project for rural water supply in Togo also provides a good
example of how community involvement can improve project implementation. There,
village sensitization and education takes place through a standardised program carried
out by project officers. This takes three months to accomplish. At the end of this
period, the need for water supply is established, a village committee (comprising at
least 50 percent women) is formed and the community made aware of the health and
economic aspects of water supply. This effort at sensitization and education has been
found essential for the effective implementation of the program and subsequent
maintenance of its handpumps. Although it may be true that CIDA’s interest in
community participation in water supply projects has only recently been put into effect
in its projects, it is also true that nearly all other donors in this sector are at the
same stage of development. The experience being gained is positive and demonstrates
the importance of community participation in water and sanitation projects in low-
income communities.

7.4.3 Involving Women in Sector Projects

There is now a greater awareness at the policy-making level of the importance of
women as active agents in this sector. Moreover, there is increasing evidence that the
involvement of women can contribute significantly to reaching the project objectives of
improved water quantity and quality, improved hygiene behaviour, and long-term
operations and maintenance. The following are five key lessons which have been
learned about women’s involvement at each stage of the project cycle in several
projects worldwide:

1. Planning: Many reports from the field demonstrate that there are a number of
obstacles which often inhibit women’s participation in project planning. These
obstacles include, for example: (i) limited time; (ii) exclusion from public life;
(iii) low self-image; (iv) fear to speak out in public meetings; (v) inability to
speak the national language; and (vii) resistance from their husbands.

-les) played a key role and was
strengthened throughtheproject.

An earthquakestruck regions of Guate-
mala in February 1976. Months later,
CIDA approved a project to assist in
the construction and improvement of
water supplies in the affected rural
areas and to help the local agency to
develop a national plan for rural water
systems. By 1985, when the project
was completed,CIDA had provided$5.4
million and the project objectives had
been surpassed. A total of 81 water
systems were improved, ser#’ing more
than 105,000rural residents. The exe-
cuting agency UNEPAR (Unidad Ejecu-
bra deProgramadeAcueductosAura

An important lesson learned with
UNEPAR was that the involvement of
rural communitiesin the implementation
and administration of the project con-
tributed greatly to its success.
Furthermore, the extensiveuse of local
personnel and other local materials
helped to minimize costs. CIDA’s con-
tribution amounted to $51 per person
served. Large sums are not always
required to supply the basic water
needs of target populations in rural
areas.
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Several strategies to encourage women’s participation in planning have evolved in
recent years. One such strategy is the use of participatory methodologies (such
as games, stories, drama, photos) to achieve women’s effective input of ideas and
opinions. In light of the needs and lack of experience in this area,
UNDP/PROWWESS has developed a participatory training strategy which trains
community promoters in these participatory techniques.

2. Construction: Community contributions to construction consist mainly of unskilled I
labour for site clearing, digging, and transport. Women have been involved as
voluntary labourers, construction workers paid in food or cash, or as motivators
for voluntary labour. The ability of women to participate in construction will
depend mainly on past experiences in manual labour tasks and the particular
socio-cultural environment.

In regions where women are accustomed to doing most of the agricultural work,
they have also provided most of the self-help in water projects. There are
examples from Lesotho, Kenya, Ethiopia, Cameroon, Zambia, and Papau New
Guinea. In the Upper Region of Ghana and in Mauritania, strong Muslim
influences have not deterred women from participating in the construction of
water projects.

Certain socio-political conditions have allowed for greater contributions by some I
women in construction. For example, in Lesotho, where many of the men work as
migrant labourers in South Africa, women do most of the construction work in
water projects, as well as play the dominant roles on watercommittees. I

3. Operationsand Maintenance: There is now a greater recognition of women for
preventative maintenance tasks. Preventative maintenance and simple repairs can
be carried out by either men or women. Training of women caretakers as part of
ongoing government programs has commenced in several countries, notably in
Africa: Malawi, Mali, Sierra Leone, Tanzania, Kenya, and Ethiopia.

The first quantitative evaluation of men and women as Individual caretakers was
carried out for UNICEF in Bangladesh in two separate handpump programs. This
study confirmed the equal technical capability of both men and women in simple
operations and maintenance tasks, and indicated, as well, that better hygiene is
maintained by women.

4. Managemert The longest and most extensive experiences of womens’ I
participation in local management committees for water and sanitation are
probably in Central and Latin America.

Quantitative data from Mexico and Panama on the involvement of women in
management indicate that they make special efforts to solve local problems,
including fee collection and fund raising for repairs. Also, women members of a
board or committee often hold the position of treasurer.

5. Hygiene Education: Technical water and sanitation projects sometimes make the
assumption that women will improve domestic and personal hygiene when new
water and sanitation facilities are installed. Experience has shown, however, that
age-old practices and beliefs will not be changed through verbal persuasion, nor
through simple one-way communication such as posters, manuals, or lectures. I
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UNDP/PROWWESS through Its continuing work in water supply and sanitation
projects insists that the people themselves must be involved In the critical
analysis of their own situation and in proposing solutions for change; this
approach can bring about changes In the knowledge, attitudes, and practices of
the population, especially the women.

One method for hygiene education includes discussions with small groups of
women, to help them Increase and apply their practical understanding of the
relationships between water, sanitation and family health and to find practical
solutions for the safe collection and storage of more and better water.

Togo- Women’sRolesui Village Water&çp~” Box7.10

In 1985 CIDA approved funding for a
project to supply potable water to
65,000 villagers in the Prefectures of
Zio and Yoto in the Maritime Region of
Togo. The first phase of the project
cost$ 6.5 million and was designedto
provide 200 wells in over 150 villages.
From the beginning the project was
designedto focus on village animation
as a starting point 55 percentof the
total project budget was allocated to
this activity. The project was
implemented jointly by CUSO, a
Canadian non-governmentaldevelopment
organization, and the Ministry of Social
Affairs in Toga. The choice of a non-
technical ministiy was deliberate in the
planning of the project as a means to
reinforce the fact that the involvement
of the villagers was to be the driving
forceoftheproject.

Since women are the main porters,
users and managers of water at the
village level, an important consideration
in planning and implementing the
project was the involvementof women
at all levels of the project structure.
At the Ministiy level an effort was
made to ensure that the Togolese
coordinator was a woman and a
significant number of the social
promotion officers (the government
agents responsible for interface with
thevillagers) werewomen.

At the village level the village
committees were to be 50 percent
women and there were to be two pump
caretakers per pump, one of whomwas
to be a woman. An addedadvantage
was that one of the two Canadian
water engineers hired for the project
was a woman; the effect of her
presence was effective in persuading
project participants at all levels that
womencould handle the technology. In
addition, health campaigns conducted
through the village committees were
targeted specifically at women.

An evaluation of the project indicated
that 30 percent of direct project
participants at this point were women.
Thus while a major advance has been
made in this respect, emphasis sWl
needs to be made to ensure the full
participation of womenas phase two of
the project begins. A lesson to be
learned is that the issue of involving
women needsto be a constantpriority
in water supply projects if any progress
is to bemadein thisarea.
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7.4.4 Water Supply, Sanitation and Hygiene Improvemerds I

Within the water sector, water resources management and water supply are intimately
linked. They have always taken priority over other subsectors, such as sanitation,
wastewater management, hygiene education, and stormwater drainage, even though they
have important health benefits. This is because low-income communities view water
supply In terms of convenience and saving labour. As such, water supplies have often
become politicized and implemented without these complementary inputs. As previously
mentioned, the full health benefits of a safe water supply are not achieved without
complementary Inputs such as sanitation and hygiene education. I
Water supply to urban areas will produce wastewater which, if not removed from
residential areas, results in environmental pollution and can cause the spread of
filariasis. When water supply systems are being Improved, every allowance should be
made for wastewater removal, either through- on-site soakaways or by sewer systems.
Plans should be made for upgrading sanitation systems, taking into account interactions
with drainage systems and refuse disposal. I
The water supply agency often holds no responsibility for sanitation, hygiene education
or drainage. Despite some donor agencies’ efforts to the contrary, only token
investments are made at Integration, or these elements are ignored entirely, or
conveniently deferred to an indefinite future project. Different approaches are needed
to implement the integrated project’s various components. For example, in the pen-
urban areas, water supplies can be satisfactorily implemented by the water authority
installing standpipes. On-site sanitation, on the other hand, may require a much
greater level of communication with, and commitment by, the household. Whereas the
water authority’s contractor can install the distribution system with little input from
the community, individual households must ultimately be responsible for installing their
own on-site sanitation facility. Hygiene education, on the other hand, is best
implemented through the schools, and requires a much longer term (although a less
intensive) input of resources. I
CIDA-supported projects In the past have often followed the pattern of responding to
immediate priorities and seldom attempted integration. Exceptions include the Belize
Water and Sewerage Construction - Phase I project. There, sewerage was a principal
component. Along with water supply, hygiene education (a secondary component), was
Implemented through radio and school programs. This project is now supported by a
Canadian advisor on health education. Other examples of the inclusion of hygiene
education in CIDA projects are the current phase of the Ghana Upper Region Water
Program and the Ethiopia Rural Water Supply Project. Thus, CIDA’s most recent
projects are responding to the necessity of integration.

Evidence has shown that full integration of all sub-components is seldom practicable.
However, every effort should be made to integrate key elements of the package: water
supply, sanitation and hygiene education. This usually means involving more than one
implementing agency In the project. The approach which is least complex in terms of
inter-agency interaction is one which separates responsibilities along existing lines of
jurisdiction. For example, where water supply and sanitation are the respective
responsibilities of the Water Authority and Ministry of Health and these responsibilities
have little or no oveilap, it is possible to support two parallel but coordinated
projects. However, the lines of responsibility, communications and authority must be
carefully worked out and agreed upon by all parties before the projects begin. Proper

monitoring and control mechanisms must also be put in place to ensure that
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coordination is effective throughout the project. Primary and secondary school
curricula invariably include health as a subject. Schools can (and are often very
willing to) assume principal responsibility for hygiene education. Courses need to be
adapted to the project. The schools themselves usually need sanitary facilities and the
teachers need training in hygiene~education. Paraguay is an example where rural
sanitation has been integrated with hygiene education. There, the school system is the
principal agency behind the national latrine program In all districts of the country.

There Is no single formula or model for Integrated projects. The examples given above
differ considerably. Integration may be feasible only on a limited basis; but even
partial integration is a worthwhile goal. The project planner must be innovative in
project design and understand the various agencies’ objectives, jurisdictions and
jealousies. Despite all the pitfalls and bottlenecks, it is usually possible to design
projects with at least partial integration of sub-sectors.

7.4.5 Solid WastesManagement and Drainage -

Solid wastes management and drainage are particularly important in the urban squatter
settlement. Any program aimed at improving the quality of the living environment in
low-income communities must be thoroughly planned. Although on-site sanitation may
solve the excreta disposal problem, excess water wastage will result in large pools
within the community if it is not controlled on properly drained and disposed of.
Drains are commonly used to dump refuse and accordingly fail to work unless good
refuse management practices are instilled within the community.

Single-component projects in this field should only be considered when a prior master
plan for solid waste management and drainage has been satisfactorily prepared and
integrated into other environmental quality improvement programs. A good example of
broad-based planning comes from Abidjan, Cote D’lvoire (see Box 7.11).

7.4.6 Coordination Among Sector Agencies

Coordination among sector-related agencies within a country is a key element of
project preparation and planning. External donor agencies are in a unique position to
influence the planning process and ensure that adequate coordination takes place.
However, there is a point where excessive coordination can hinder rather than help a
project. Any coordination must be rational and ultimately “do-able”. However, in this
sector there are many occasions where coordination is essential, particularly where
integration of subsectors is a given objective. In instances where inter-agency
coordination is not feasible, the project may have to be scaled down or disbanded
altogether, while the larger issues of sector institutional framework and jurisdictions
are settled.

A review of end-of-project reports and evaluations showed that CIDA-supported
projects seldom included coordination among sector agencies. In some cases, this had
negative effects on projects, such as in the Belize City Water and Sewerage
Construction project. The lack of coordination between the Ministry of Health, Housing
and Co-operatives and the Water and Sewerage Authority (WASA) frequently resulted in
the former’s development of new housing areas without reference to WASA’s plans and
infrastructural capacity to meet the new demands. In another case, lack of
coordination between the Ministry of Water Development and the Oar es Salaam Water
Corporation resulted in overlapping responsibilities in treatment plant operation.
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The lessons learned in ensuring practicable coordination of relevant agencies from the
beginning are clear and have been amply demonstrated (Ethiopia Rural Water Supply
and Ghana Upper Region Water Program). Where coordination is relevant, the time and
resources spent to ensure that it takes place have been demonstrated as worthwhile
and cost effective.

7.5 PUBLIC INFORMATION

Several international agencies have learned the advantages of using the water sector to
capture public attention and build public support for international development.

UNICEF provides one of the best examples, as it has been involved in water supply and
sanitation programs for more than 30 years. UNICEF has contributed more than
$US 500 million to these programs, which have benefitted approximately 150 million
people. Water supply and sanitation programs have obviously been one of that agency’s
largest and most visible activities. Most Canadians are well aware of UNICEF’S
programs In this sector because of effective publicity. UNICEF has also been quite
successful in promoting these programs to CIDA and other bilateral donors, through
supplementary funding on “noted” projects. This is another example of success, albeit

I
I
I
I
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MasterPlan for ResourceRecoi~evyandWaste)isposal BOK 7.11
CityofMid/anin Coled’Ivoire

To support the UNDP/World Bank Gb- was the most usefulever conductedin
be! program for the study and promo- thecountry.
tion of waste recycling and recovery,
CIDA funded a project in Abidjan to The masterplan, plus the waste mana-
determine the appropriate technology gementmodel, fulfilled the “real time”
for the recoveryand disposalof wastes needs of both the waste control mana-
in that city. gers at City Hall and those of the

UNDP/World Bank globe! project. This
To cope with existing health, social and project encouragedlocal governments,
economicconditionsof solid waste ma- industries, small cities and others to
nagement in the City of Abidjan, a not only consider the problemscaused
project team (consisting of the World by improperdisposalof wastes,but also
Bank and a Steering Committee) was to be concerned with the socio-
formed to consider all aspectsof the economic-environmentalaspects of a
garbage disposal problems facing the properwastemanagementprogram.
population.

The most important lesson learned was
During its course, the study was re- that, even when a project is properly
orientedto produce not only a detailed planned and designed,the project team
master plan with an action plan for mustkeepan openmind and be flexible
proper resourcerecoveryand waste dis- enough to incorporate new ideas and
posal, but also a computerizedwaste concepts into the project during the
managementmodel. This modelcovered implementationstage. This will ensure
all aspects of domesticwaste collection a better end product that can better
and disposal. It can be adapted as serveand meetthe needsof the people
well, for other cities in Cote d’lvoire. in therecipientcountry.
In fact, it wasstatedthat this “study”

I
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I
I
I
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I
I
I
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indirectly, in mobilizing public support for sector projects. UNICEF notes
“Fortunately, there is an inherent drama about water supply projects” (Beyer and
Balcomb,1987).

Canadians are Increasingly aware of the importance of water projects in developing
countries. The strong and growing support for these projects initiated by NGOs
provides vivid evidence, since their project priorities reflect grass roots support from
the Canadian public. Canadians from all parts of the country are doing much more
than donating money for water projects abroad. They are also devoting their own time
and energy, on a voluntary basis. Today, hundreds of Canadians work on important
water projects in developing countries. Although accurate statistics are unavailable,
due largely to the spontaneous and individualistic nature of NGOs, public education is
continuing and increasing as more and more Canadians gain first hand experience in
International development

Public awareness and education about the water sector will be accelerated by a recent
addition to the NGO family. WaterCan, created to focus Canadian attention on
developing country needs for clean water, is cooperating with water supply utilities in
every province to inform their consumers about the plight of Third World people.
Funds raised for WaterCan, with the cooperation of the water utilities, are matched by
CIDA and committed to projects undertaken by other NGOs. It is already clear that
WaterCan is succeeding in making Canadians better informed about the water sector in
developing countries.
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Chapter 8

SECTOR DEVELOPMENT OBJECTIVES AND STRA1tGIC CONSIDERATIONS

CIDA’s overall goals in the water and sanitation sector are to:

a) improve people’s health and living standards through the provision of basic
services for water supplies, sanitation, drainage, solid wastes management and
multi-purpose water projects;

b) assist people and institutions in developing countries to manage, conserve and
protect water resources for sustained economic development.

There are six specific developmentobjectives for the sector, to:

1. Increase Support for Health-Oriented Water Supply and Sanitation Services
2. Improve the Management, Conservation and Protection of Water Resources
3. Strengthen Sector Institutions
4. Improve the Planning and Implementation of Water and Sanitation Projects
5. Enhance the Use of Canadian Resources
6. Develop and Implement a Communications Strategy for the Water and Sanitation

Sector

A total of twenty-four strategies and associated considerations are discussed for the
purpose of improving CIDA’s delivery of effective programs in this sector. Although
development objectives and strategies are relevant to all geographic regions,
modifications should be considered by program managers, to conform to regional
variations in conditions affecting sector projects.

8.1 TO INCREASE SUPPORT FOR HEALTH-ORIENTED WATER SUPPLY AND SANFFATION
SERViCES

CIDA regards human resource development as the lens through which all of Canada’s
development efforts are focussed. In accordance with CIDA’s overall strategy, the first
priority for human resource development must be to help supply the basics for health,
including clean water and sanitation services.

Developing countries’ needs for improved sector services are obvious and immense. An
estimated 1.5 billion people lack safe drinking water and some 2.0 billion lack access to
hygienic sanitation facilities.

More than 12 million people die each year from diseases related to unclean water and
unsanitary environmental conditions. Acute diarrhea and other water-related diseases
kill an estimated five million children each year - the largest single cause of death for
this age group. Hundreds of millions of people are debilitated by water-related
diseases. Women’s lives are distorted by their need to fetch water from great
distances and to tend sick family members. Improved water and sanitation services can
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I
make profound improvements in people’s lives and in their social and economic

situation.
Services can be improved with CIDA support for the rehabilitation of existing systems,
the construction of new facilities and the strengthening of sector institutions which I
can, in turn, deliver services to more people.

Strategies and Considerations

Providing reliable supplies of clean water, proper sanitation facilities and hygiene

promotionfor the maintenanceofhealthandfor economicdevelopment.

a) Improvements in public health can hardly be realized unless water and
sanitation services are improved together, and in conjunction with hygiene
promotion and education. An awareness of potential health benefits should
be developed before improving infrastructure for water and sanitation
services.

b) People’s basic water needs can be satisfied by the reliable provision of 25 to
50 litres of clean, disease-free water to each person each day. People may
have to carry this water to their home from a communal supply point.
These supply points should be located as conveniently as possible for the
consumer, preferably within 500 metres.

c) Community water supply can be provided from a point source or by water
piped from a central source. Groundwater or surface water can provide the
supply but the water must be clean, safe and protected from pollution.

d) People’s basic sanitation needs are best satisfied by household-owned I
sanitary latrines or toilets, together with arrangements for the hygienic
disposal of sullage (washwater) and solid wastes (garbage). In congested
urban areas communal toilets may be the best option for basic sanitation
services.

e) Everyone should have access to water and sanitation services meeting basic
needs. However, all beneficiaries should be encouraged to help cover the
costs of operations and maintenance so that these services can be reliably
sustained in the long term.

f) People should be encouraged to obtain water and sanitation facilities which
provide service levels in excess of basic needs. However, the following
principles should pertain: I
I) Wastewater disposal facilities must be developed to match the water

supply service level. Providing larger quantities of water invariably
produces more wastewater so both services should be planned and
implemented together or heafth benefits will be jeopardized.

ii) Project beneficiaries should bear the costs associated with improving
service levels beyond meeting basic needs, including a portion of the
incremental capital costs as well as all operating and maintenance
expenditures. I

I
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2. Supporting water and sanitation projects to meet the basic needs of the poor in
bothrural andurbanareas.

a) Lower income people will continue to be the primary beneficiaries of CIDA
programs in the water and sanitation sector. Efforts should be made to
identify those target groups at the outset of project planning activities. It
Is understood, however, that central components of communal systems, such
as the water source for a piped water system, will bring benefits to the
entire community.

b) CIDA has long emphasized rural development programs and will continue to
support water and sanitation projects serving people In rural areas. Such
projects may often be included as components in more-comprehensive
programs with broader objectives, such as increasing food production or
developing community-based institutions for rural development.

c) Low-income residents in urban areas can be among the neediest in many
developing countries. They may be particularly dependent on communal
water and sanitation systems if privately managed facilities are not feasible.
Populations in urban areas often increase at much greater rates than in rural
areas, frequently creating a backlog to be provided with services by
municipal institutions. These urban needs exist in communities of all sizes,
ranging from farm villages and market towns to provincial and national
capitals. Sector needs are often oveilooked in the smaller urban centers.
CIDA support programs in this sector will be planned in the context of
national or regional needs and priorities forwaterand sanitation services.

d) Refugees often need more than emergency relief such as food, medicine and
shelter. Longer term requirements for water and sanitation services will be
considered by CIDA when planning for refugee settlements, with due
emphasis on public health.

e) Developing countries undergoing structural adjustment should be assisted by
CIDA to protect their most vulnerable low-income groups from the negative
effects of economic reforms. Provision of water and sanitation services
through self-help projects should be a central element of such programs,
improving the local environment of the poorest communities and
strengthening their organizational and technical capacities for better living
conditions.

3. Focussing on women and children, those most afflicted by lack of water,
sanitationandbasichygiene.

a) Projects supported by CIDA will focus specifically on meeting the needs of
women and children in low-income communities for water supply and
sanitation services. A primary aim will be to reduce the women’s workload
by reducing their drudgery as water carriers while at the same time enabling
them to better protect their own and the family’s health.
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I
b) Project preparation will incorporate a needs assessment beginning with the

community and those most affected: the women and children. Needs
assessment should be carried out with women’s participation as only female
workers have access to the women of the community in many traditional
societies. I

c) Projects should be planned to enhance women’s productivity and income
generating potential. Features to be considered include the provision of I
water for agricultural plots and home gardens, as well as for domestic
purposes.

d) Project design should involve women in the community by consulting women
and women’s groups on such components as cost recovery, financing, design,
facility locations, hygiene education, operation and maintenance, and project
evaluation.

e) Technologies will be selected to be amenable to local traditions, attitudes
and practices concerning women and their responsibilities relating to water
supply and sanitation. Technologies should be appropriate to women and
children’s usage (e.g. some handpumps are too heavy for women and
children).

4. Providing water and sanitation services for income generating activities which are
environmentallyandeconomicallysound.

a) Families can often use water to supplement food production from gardens or
by raising livestock. CIDA will be willing to support water projects to
supply such needs, provided proper sanitation measures are included and the
value added by the water exceeds the cost of providing the services.

b) Urban communities can use water and sanitation services for various
commercial and individual activities, which in turn create employment and
generate Income locally. CIDA encourages such income generating initiatives
and will be willing to support associated water and sanitation projects,
provided the activities are environmentally sound and the value added by the
water exceedsthe cost of providing the services.

82 TO IMPROVE ThE MANAGEMENT, CONSERVATION AND PROTEC11ON OF WATER
RESOURCES

Water is a renewable resource which is crucial for all forms of life and economic
activity. This precious resource must be wisely managed, conserved and protected for
the long-term benefit of all people.

Strategies and Considerations

5. Applying the concepts and strategies of the World Commissionon Environment
andDevelopment~withspecialemphasison sustainabledevelopment.

a) The report of the WCED is firm in its conclusion that humankind and the
global habitat is poised in a critical situation in which future development
possibilities are closely linked with actions taken to protect and enhance the
environment. Indeed “our common future” depends on how we look after and
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use the world’s environment including its land, forests and water resources.
In this light water and sanitation programs and projects should be planned
with long-term conservation of the resource and sustainability as central
features. This means that, in addition to satisfying specific project needs
for water, all other impacts of these programs should be assessed in
accordance with CIDA’s environmental policies.

b) The WCED report also concludes that in most cases the people of developing
countries degrade their environment because their poverty allows them no
options. Survival is their first priority. Environmental conservation and
improvements must be linked with Improvements in living standards. CIDA
will support a strategy of balanced development in which living conditions of
the poorest people are improved, for only then will they be able to make
choices in favour of protecting and enhancing environmental resources.

6. Improving water resources data,, supporting comprehensive water resources
planningandencouraginginternationalcooperationin waterprograms.

a) Water resources cannot be properly managed unless the basic resource is well
understood and documented. Present and probable future demands on the
resource must also be assessed. Accordingly, CIDA will assist developing
countries to expand their water resources data systems including:

- weather characteristics and hydrometeorological data forecasting;
- existing water use patterns in all sectors;
- surface water quantity and quality
- groundwater availability, quality and accessibility;
- flood hazards;
- water demands for prospective economic development.

b) CIDA will support the planning and implementation of water resources
projects which affect more than one country. Water ignores boundaries but
national jurisdictions do not. Water resources data collection and water
resources management are usually best organized on the basis of the entire
watershed. An external support agency such as CIDA can often play a
useful role in obtaining the cooperation of neighboring countries to arrive at
beneficial agreements.

c) CIDA will encourage and support comprehensive water resource planning
which reflects the multiple uses which will be made of the resources. Single
purpose projects, narrowly conceived, are often sub-Qptimal. The Agency
will promote water sector planning which takes account of inter-sectoral
linkages, particularly those which involve forestry, fisheries, agriculture and
other life support sectors.

d) Water resources are managed by people and they are the key to improved
resources management. CIDA will accordingly encourage the development of
projects which include institutional strengthening and human resources
development in the management, conservation and protection of water
resources.
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I
e) CIDA will consider supporting the implementation of water resources

management projects that it assisted in the planning stage. CIDA will help
its partners in developing countries to implement priority water resources
projects. This may often involve coordination with other external support
agencies. I

8.3 TO STRENGTHEN SECTOR INS1TIUT1ONS I
People in developing countries must be the focus of development agencies such as
CIDA. These people must be the implementors as well as the beneficiaries of CIDA’s
development programs. Water and sanitation projects can only be executed by
competent institutions, including beneficiaries In local communities, public sector
organizations at the local and national levels, and a variety of private sector
organizations. CIDA programs accordingly will support human resources development
and the strengthening of a range of sectorinstitutions.

Strategies and Considerations

7. Developing humanresourcesas the key elementin providing water and sanitation
services.

a) CIDA will make projects subject to an HAD needs assessment during planning
in order to identify the requirements for training and technical assistance,
which will vary project by project. In general they should cover two main
areas:

I) training and education of project personnel to contribute to effective
planning, implementing, operating and maintaining of the project;

ii) training and education of project beneficiaries In order that they are
able to participate in and benefit to a maximum degree from projects
implemented.

b) CIDA will support the strengthening of educational institutions which provide
training forwater and sanitation programs in developing countries.

c) The training of trainers will be a central element in CIDA-supported HRD.
The multiplier effect of training people who in turn train others is an
important principle to capture. This may be in the context of support to
training institutions or as separate initiatives in other projects such as the
training of health and hygiene educators and of village animators. I

d) CIDA will support health and hygiene education of the beneficiary public as
components of water and sanitation projects. Many projects fail because the
public is not adequately prepared for the benefits expected to be achieved
from the project. When benefits are not realized, support for the project
wanes.

e) CIDA will support environmental education of the public at large. In most
cases, people are very willing and interested in looking after their
environment if they have choices to make and are able to do so. In many
large urban and national programs, however, the issues are quite complex

I
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and not Immediately obvious. In such cases CIDA would be willing to
support educational and information programs.

f) lndMdual CIDA-supported projects will Include specific skill training.
Consistent with CIDA’s overall policy to Increase HRD, there Is considerable
scope within projects to increase human resource development at artisan,
vocational and professional levels.

g) In appropnate situations, CIDA will assess the potential for sustaining the
effectiveness of training Institutions by the introduction of supported
research components Into sector projects. Uaison in such cases will be
maintained with IDRC to avoid duplication and to ensure compatibility with
its policies and programs.

8. Making communityparticipation a central theme of pmjects undertakenwithin low
incomecommunities.

a) CIDA recognizes the vital importance of community participation as the
foundation of effective development, particularly where public institutions
have minimal impact. Thus, CIDA will seek to ensure that the mobilization
of community initiatives and the training and support of community leaders
are given prominence at all stages of sector project implementation. The
establishment of an effective and competent organization to be responsible
for operations and maintenance of facilities is considered to be of paramount
Importance.

b) Experience indicates that communities which learn how to organize
themselves to provide essential services can build on these organizational
capabilities for other development activities. Water and sanitation projects
which foster the growth of effective local organizations can serve as
catalysts for other community developments.

9. Strengthening public sector agencies to enable them to provide services
effectively.

a) CIDA will help strengthen public institutions responsible for this sector, from
national agencies to municipal and local governments. Their absorptive
capacities should be realistically assessed and addressed before capital
investments are made. in most cases, institutional strengthening will be
required on a broad front in financial management, administration,
organization, maintenance systems, inventory control, cost recovery, project
management, personnel policy, staff development programs and public
relations.

b) Projects will also emphasize the decentralization of responsibility and
authority, to the extent practicable, for project implementation and for
operations and maintenance from the central water authorities to local
governments and beneficiary communities.

c) The strengthening of municipal government capacities to deal with the
specific problems of service delivery and maintenance of infrastructure in
urban areas will also be supported. In this respect particular emphasis
should be given by CIDA to the secondary towns.
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10. Encouraging sector instiMions to becomefinancially viable so they can provide

sustainableservices.
a) In particular, projects will strengthen the financial viability and autonomy of

implementing agencies as the key to provision of self-sustaining services. I
b) Projects will maximize cost recovery while ensuring that the financial burden

on the lower income communities is not excessive. With the exception of
refugee and extreme poverty situations, full recovery of operation and
maintenance costs should be achieved. Utility operations should have
appropriate tariffs for cost recovery. In other cases the community itself
should take prime responsibility for operating and maintaining its own
facilities. In all cases cost recovery mechanisms should be appropriate to
local situations which reflect the ability and willingness of the beneficiaries
to pay. I

11. Strengtheningprivate sectororganizationsin developingcountries.

a) Emphasis In projects will be placed on strengthening the private sector’s I
capacity to support sector projects through upgrading management,
marketing, manufacturing and service delivery skills of businesses involved in
the sector, including consultants, manufacturers, contractors and artisan
teams.

b) Project implementation in developing countries will rely more heavily on the
private sector for project promotion and management for operation and
maintenance.

8.4 TO IMPROVE THE PLANNING AND IMPLEMENTATiON OF WATER AND SANITATION
PROJECTS

External support agencies including CIDA have several decades of experience in I
assisting water and sanitation projects in developing countries. As a result of this
collective experience, CIDA is better able than ever before to appreciate the factors
affecting the success of sector projects. In order to make most effective use of the
limited resources which CIDA can commit for water and sanitation programs, the
Agencywill adopt strategies to make projects more effective.

Strategies and Considerations

12. Clearly defining project objectives to focus directly on meeting people’s water,

sanitationandhygieneneeds.

a) The proposed beneficiaries should be explicitly defined at the outset of the
planning process. Clear statements are required of the specific problems,
existing or future, facing the people.

b) Project objectives need to be defined and quantified in terms of the benefits
to the people to be served. Project planners should always be aware that
objectives should not be expressed in terms of systems or facilities to be
built since such activities are simply the means to meet the true objectives.

I
-149- I



13. Formulatingprojects within a comprehensiveplanningframework.

a) Plans should exist for implementing all components of a project before CIDA
will consider supporting some or all of the project. When a dam and
reservoir are proposed for a multi-purpose water project, for example, CIDA
will want to understand how all Intended facIlities will be financed and built
before agreeing to support any component of the system. Similarly the
Agency prefers to support a water distribution system for a community only
when definite plans are made to dispose of all resulting wastewater.

b) People should have the highest level of water supply and sanitation services
that they want, can afford and have the capacity to sustain. Basic services
should be subsidized in low-income communities which are unable to afford
their total capital cost.

C) CIDA generally prefers to support water supply and sanitation projects using
cost effective technologies which can be operated and maintained locally A
range of technologies and associated costs should be considered before
selecting those which bestsuit the needs and resources of the beneficiaries.

d) Community beneficiaries should be involved at all stages of project
development: planning, design, implementation, operation and maIntenance.
Every opportunity should be taken to draw on community resources for
project success, while at the same time strengthening community capacities
through training and the provision of technical assistance and organizational
support.

e) Sanitation and hygiene education should be integrated into water supply
projects with the objective of maximizing health benefits. To this end,
strong links between the water, health and education sectors are required.
Such projects should also include marketing, promotional and educational
efforts to raise awareness of health issues and to create a demand for
facilities and their proper use and maintenance.

f) CIDA supported projects will respond to local needs for solid waste
management and drainage facilities, as appropriate.

14. Stressingwomen’sroles in all stagesofprojectdevelopment.

a) To a far greater extent than in the past, projects will be designed to enable
women to participate in decision-making and management or support
capacities.

b) Women should be directly involved in the community participation
components of projects in order to enhance project success in the social
acceptance and proper use of the facilities, as well as their continued
upkeep, operation and maintenance. This applies particularly to projects in
the rural areas and low-income settlements in urban areas.
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I
15. Recognizingthat human resource and institutional developmentrequire long-term

support;, and accordingly undertaking projects within the framework of long-term
commitments.

a) CIDA will support projects which will form part of long term programs with I
both near-term and long-term objectives. This will ensure continuity and
consistency in programming which is particularly beneficial to institutional
and human resource development. I

b) CIDA encourages the deferral of the construction of new works until the
potential for rehabilitation of existing infrastructure is fully exploited and
effective systems foroperation and maintenance of the facilities are assured. I

c) CIDA will review its sector support program periodically, at least every three
years, in countries where substantial and long-term assistance is being
provided. Such reviews will include evaluations of completed and ongoing
projects and dialogue with sector authorities about future policies and
programs.

16. Collaboratingcloselywith otherexternalsupport agenciesinvolvedin this sector.

a) CIDA welcomes opportunities of co-financing projects with multilateral and
bilateral agencies. Components to be supported by CIDA will be selected to
match the Canadian resource base. CIDA grants can also be used to support
institutional and human resources development projects in parallel with
international bank funding of larger procurement and construction contracts.

b) CIDA actively supports inter-agency cooperative efforts aimed at improving
methodologies for project planning and implementation, for institutional
strengthening and for HRD. Some such projects will be global or regional in
nature, such as the UNDP,World Bank programs in low-cost water supply and
sanitation. Others will be country specific in conjunction with related
activities of multilateral or other bilateral development agencies.

17. Providing feedback for the improvement of ongoing and Mure projects by
routinelymonitoringandevaluatingsectorprojects.

a) The results obtained from such monitoring and evaluation will be shared with
CIDA’s development partners who are involved in the project or similar
projects.

b) Sector programs should benefit by the sharing of experiences in project
implementation between countries and other external support agencies. CIDA
will participate in such collaborative activities with the aim of Improving the
projects it supports.
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8.5 TO ENHANCE ThE USE OF CANADIAN RESOURCES

More than 100,000 Canadians are currently active domestically In water and sanitation
programs in all parts of the country. Because Canada is predominantly urbanized, more
Canadians are active in providing sector services for municipalities of all sizes than in
providing services for rural residents. CIDA can provide superior assistance to
developing countries by ensuring that the projects and programs it supports take
maximum advantage of the entire spectrum of available Canadian resources.

Stratag~sand Considerations

18. Directing support to projects which are well matched with available Canadian

resources.

a) CIDA will strive to incorporate the most relevant Canadian resources into
specific projects. There is no one formula which can be universally applied.
Needs are different in different countries and capabilities are different
among different organizations in Canada. This means that project planners
must be in close touch with and responsive to the Canadian resource base if
they are to match the needs and resources.

b) Continuity in programming in a given country in the water and sanitation
sector will facilitate matching of needs and resources since both CIDA and
the recipient country will come to appreciate the Canadian resource base.

19. Making betteruseofCanadianexpertisein thepublicsector.

a) Up to now the public sector has not been extensively involved in water
projects, and yet most of the expertise in several areas of the sector is to
be found in various government departments and agencies. This public
sector expertise includes environmental protection regulations, institution
building, finance and administration, operations and maintenance. The
greatest numbers of sector experts in Canada’s public sector work with
municipal governments, who are seldom able to release staff for overseas
assignments. Now that there is increased attention to improving the
management of projects, it will be important for project planners to devise
ways and means which permit the involvement of public sector expertise to
assist in implementing such projects.

b) Mechanisms such as “twinning” arrangements, attachments and training visits
between developing country partners and Canadian government organizations
will be among the procedures to be considered.

c) CIDA will promote dialogue with public sector organizations and associations,
including CWWA, FCM and labour unions, in order to find mechanisms to
facilitate the use of Canadian experts to assist sector projects in developing
countries.
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20. Forming more effectiveteamsbetweenCanadian developmentpartners, to respond
to specificprojectneeds.

a) Many projects in the water and sanitation sector are quite complex and
require resources which are often beyond the capability of single Canadian
organizations such as consultants, manufacturers, contractors, public sector
agencies, training institutes and NGOs. CIDA needs to promote the pooling
of these resources into nteamsu which will result in the most effective
delivery of the Canadian assistance required. Contracting methods should
permit, if not encourage, the formation of teams or consortia of different
organizations.

21. Encouraging Canadian developmentpartners to develop long-term policies for
sectorparticipation.

a) CIDA’s mechanisms for supporting unsolicited initiatives through the Special
Programs Branch and the Business Cooperation Branch are quite flexible and
can support NGOs, institutions and private companies in many ways. CIDA
will also:

i) Encourage private consultants, contractors and manufacturers to
undertake initiatives of their own such as joint ventures with
developing countries’ firms, technology transfer arrangements and
offshore branches.

ii) Encourage Canadian training institutes and NGOs to develop ongoing
plans for programs supporting water and sanitation sector activities in
developing countries, including:

- courses and seminars
- links with developing countries’ institutions and organizations.

iii) Discourage Canadian organizations from opportunistic, one-time
involvements in sector projects in developing countries. Instead CIDA
will encourage all its Canadian development partners to form their own
policies, strategies and programs for long-term involvement if they wish
to assist sector projects in developing countries.

8.6 TO DEVELOP AND IMPLEMENT A COMMUNICATIONS STRATEGYFOR ThE WATER
AND SANITATION SECTOR

The Government is committed to placing new emphasis on informing the Canadian
public about International development. The water and sanitation sector is an ideal
focus for these efforts. Every community in Canada has people working effectively in
this sector. Furthermore, hundreds of individual Canadians have returned from working
on water and sanitation projects abroad and many others are working there today. By
emphasizing communications with Canadians about CIDA’s water and sanitation
programs, the Agency can improve the quality of the domestic resource base, as well as
build support for development assistance in this and other sectors.
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Strategies and Considerations

22. Keeping CIDA well informed of sector developmentsin Canada and in developing
countries.

a) CIDA particularly the ProfessionalSeivices Branch, will strive to keep itself
well informed of the capacities, strengths and experienceof all segmentsof
Canada’s water and sanitation industiy so that an accurate picture is
maintainedofthe Canadianresourcebase.

b) CIDA will also keep well informed of sector policies, programs, needs and
experience in the developing countries where CIDA is, or expects to be,
involved in providing assistance. Sectora! oveiviewswill be prepared when
appropriateto ana~eorupdatethe informationbase.

c) There are many other ESAs active in the water and sanitation sector whose
analyses and experience can benefit CIDA.. The Agency will accordingly
participate regularly in programs to share information and experienceswith
otherESAs.

23. Maintainingan activedialoguewith CIDA’s developmentpartners.

a) CIDA acknowledges that there is abundant experience and expertise among
its Canadian partners active in the water and sanitation sector and that no
single organization, including CIDA, can pretend to have a monopoly on good
ideas and relevant information. CIDA will develop procedures for periodic
reviews of ideas and experience, along with mechanisms to share information
among sectoral experts on a regular basis. Initiatives from CIDA’s
development partners towards such objectives will be encouraged.

24. Featuring water supply, sanitation and hygiene in CIDA’s developmenteducation
program.

a) All CIDA’s programs depend ultimately on the approval of the Canadian
public. Support for CIDA programs in the water and sanitation sector should
be based on the Canadian public being well informed of developing countries’
needs, of CIDA’s strategies and programs and of the experiences of CIDA
and other ESAS in sector projects. CIDA needs to develop information
programs based on a regular and systematic dialogue with various segments
of the Canadian public on sector issues, programs and experiences. CIDA
will encourage initiatives to develop and improve such dialogue and public
information programs.
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Former Chief, CIDA Water Sector, Nepean, Ontario

Chairman, WaterCan, Ottawa

President, Hydrosult Inc., Montreal
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Paul-Emile Paradis

John Paulson

Francois Pierre

Alex Redekopp

Eric Schiller

Donald Sharp

O.T. Sigvaldason

R.W. Slater

Donald R. Stanley

Gaetan Thibeault

Pierre Vaillancourt

Brian Walker

Brian Wolff

Conseiller en commerce exterieur, Direction des biens
industriels et projets internationaux, Ministere du Commerce
exterieur et du Developpement technologique, Montreal

Associate, Wardrop Engineering Inc., Winnipeg

Commerce Officer, Department of Regional and Industrial
Expansion, Ottawa

Health Sciences Division, International Development Research
Centre, Ottawa

Professor, University of Ottawa, Ottawa

Associate Director, Health Sciences Division, International
Development Research Centre, Ottawa

Vice-President, Acres International Limited, Niagara Falls

Assistant Deputy Minister, Environment Canada, Ottawa

Chairman, StanleyAssociates Eng. Ltd., Edmonton

Ingenieur benevole, Club 2/3, Montreal

Coordonnateur, Soledarite Canada Sahel, Montreal

Dayton & Knight Ltd., West Vancouver

Director, Overseas Operations, CARE Canada, Ottawa
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Appendix B

BACKGROUND INFORMATiON ON C1DA1 I
I

B.1 WHAT IS CIDA?

The Canadian International Development Agency is the principal federal entity
responsible for implementing Canada’s Official Development Assistance (ODA) program.
CIDA is a full federal government department, subject to the same rules and
government-wide standards and practices as other government departments. It is
subject to audit by the Auditor General and to subsequent examination by the
Parliamentary Committee on Public Accounts. CIDA budgetary estimates are approved
by Parliament. The Agency is headed by a President who reports directly to the
Minister for External Relations and to the Secretary of State for External Affairs.
CIDA, therefore, is bound by government-wide rules; other government bodies are often
usedto process many of its purchases.

CIDA is responsible for the delivery of about 75% of Canada’s official development
assistance. The other 25% is delivered to the World Bank through the Department of
Finance, to international agencies through the Department of External Affairs, and by
four development crown corporations: the International Development Research Centre
(IDRC), Petro Canada International Assistance Corporation (PCIAC), the International
Centre for Ocean Development (ICOD), and the International Centre for Human Rights
and Democratic Development (ICHROD).

CIDA’s assistance to Third World countries is delivered through several channels and
the overall system is complex. It is designed to allow many Canadians - companies,
universities, voluntary agencies, individuals, and public institutions - to play their part
in responding to an equally complex set of needs and development partners around the
world: multilateral institutions, banks, research bodies, governments, cooperatives,
schools and colleges. Different rules apply to different parts of the system. The
following is an explanation of CIDA’s structure and main thrusts.

The Business Cooperation Branch is responsible for providing a focal point in
CIDA for Canadian companies who want to participate in international
development. It supports Canadian business initiatives aimed at transferring
technology as an important tool of development.

Bilateral (or government-to-government) programs are administered by the
Anglophone Africa, Francophone Africa, Americas and Asia Branches.

1 Information in this Appendix is provided by various CIDA publications,
including CIDA (1987c). Canadian International Development Assistance:
Sharing Our Future.
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- Special Programs Branch supports and encourages the initiatives of over 300
Canadian nongovernmental groups and institutions to play a greater role in
international development.

- Multilateral programs are the avenue through which Canada supports various
United Nations agencies, development banks, humanitarian institutions and other
international organizations.

- Professional Services Branch is the linch-pin which identifies and links Canada’s
resources with the needs of the developing world.

Other Branches within CIDA - including Policy, Operations Services, Comptroller’s,
Personnel and Administration, and Public Affairs - provide day-to-day professional,
technical and administrative support.

B2 DEVELOPMENT PARTNERSAND DISTRIBUTiON OF CANADLAN ODA

As noted above, Canadian development assistance is delivered through numerous
programs administered by seven branches of CIDA and several other Agencies and
Departments. Budgets for the various program channels are approved annually.

The Government of Canada’s development partners include an array of organizations in
Canada and in the developing world. Under the new Partnershio Program the
Government plans to allocate 50 percent of aid dollars to be channeled each year
through the following groups, both Canada and international:

o domestic and international non-governmental organizations;
o non-governmental institutions;
o development crown corporations (except PCIAC, which is included under the

National Initiatives Program);
o multilateral organizations, including food aid and international financial

institutions; and
o the business sector.

The other 50 percent of the aid dollars are to be administered by the various
government programs. The largest single item in this category is the bilateral or
government-to-government assistance.

The allocations of the ODA budget under the new strategy is shown pictorially in
Figure B-i.

B.3



Figure B-i :Distribution of Canadian ODA (CIDA, 1987c)

I

National Initiatives Partnership Program

I
I

Pre,,seperren1a~swill be available after Parliament a~ovesthe 7988-89 est,mat~

I

ODA allocations 1988—89 by percentage ifotaf 1X~ All nwnbe,sare rounded dft~

National Initiatives Partnership Program

Bilateral - - 35% Voluntary Sector (includes INGO( 9.5%
Bilateral Food Aid 7.5% Industrial Cooperation - 2%
PCIAC 2% IDRC. ICOD, and others 6%
International Humanitanan Assistance 2% Multilateral Technical Cooperation 6%

Scholarships and Student Fees 1.5% International Financial Institutions 17%
Multilateral Food Aid 7%

Total 48% Total 48%

Administration 4%
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TSLe C-i

STATISTICS OF WATER SUPPLY APt SANITATION COVERAGEINELIGIBLE CCIJNTRIES OF THE ASIA BRANCH(1965)

QIP PopuLation(000’s) wIthout Services % PopuLation
Cotrtry/ Pop. Pc - without Service

Territory 000’s Capita Water St~Ly Sanitation
(1965) CUSS) Water Sani-

Urban RuraL TotaL Urban RuraL TotaL SiçpLy tation

China 1,034,750 310 NA NA 434,595 NA NA 413,900 42 40
India 763,930 250 46,899 282,066 328,965 135,893 555,663 691,536 43 91
Indonesia 165,000 586 33,630 67,800 101,430 39,997 66,000 105,997 61 64
BangLadesh 100,000 136 13,676 42,142 55,818 13,650 79,540 93,190 56 93
Pakistan 93,800 390 4,618 48,806 53,424 13,100 62,880 75,960 57 81
PhiLippines 55,336 585 11,443 15,388 26,831 3,8Th 14,574 18,452 48 33

ThaiLand 51,7% 729 5,678 13,218 18,896 2,878 21,918 24,796 36 48

Turkey 49,406 1,130 NA NA NA NA NA NA NA NA

Korea, Rep. 41,056 2,032 2,581 7,195 9,776 0 0 0 24 0

Burma 37,115 188 5,702 21,400 27,102 5,995 22,370 28,365 73 76
NepaL 16,680 165 400 11,547 11,947 1,118 15,304 16,422 72 98
Sri Lanka 15,860 340 528 8,840 9,368 1,192 7,620 8,812 59 56

MaLaysia 15,677 2,033 206 2,470 2,676 0 4,046 4,046 17 26
PapiaNew Guinea 3,343 649 22 2,472 2,494 4 1,890 1,894 75 57

Singapore 2,558 2,558 0 0 0 29 0 29 0 1
Bhutwi 1,286 160 NA 901 NA NA 0 NA NA NA
Fiji 702 1,700 NA NA NA NA NA NA NA NA
SoLonon IsLands 267 510 NA NA NA NA NA NA NA NA

MaLdives 181 524 19 119 138 0 133 133 76 73
WesternSaioa 163 660 10 40 50 5 20 25 31 15

Varuatu 137 529 1 53 54 3 86 89 39 65
Tonga 97 354 0 1 1 0 37 37 1 38
Kiribati 66 450 NA NA NA NA NA NA NA NA

Cooklslands 17 NA 0 1 1 0 0 0 6 0
TuvaLu 8 386 0 0 0 1 1 2 0 25

TOTAL FRCII

AVAILABLE DATA 2,449,229 13,413 524,459 1,083,566 217,743 852,062 1,483,705

ESTIMATED TOTAL 1,100,000 1,500,000

Note: Data caipiLed fran:
- WKO/CWS (1987). “The InternationaLDrinking Water SuçpLyand SanitationDecade.

Review of Mid-Decadeprogress(asat Decater 1985)”.
- “WorLd Bank AtLas 1967”, using 1985 figures.
- and estimatesfrom other sources.
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STATISTICS OF WATER SUPPLY

TabLe C-2
API) SANITATION COVERAGE IN ELIGIBLE WJITRIES OF TIC AMICPtOE AFRICA BRANDI (1~)

GNP PopuLation (000’s) without Services Z PopuLation
Cotritry/ Pop. Per without Service
Territory 000’s Capita Water StqpLy Sanitation

(1985) CUSS) Water Sani-

Urban RuraL TotaL Urban RuraL TotaL StçpLy tation

Nigeria 97,090 760 0 57,115 57,115 NA NA NA 59 NA

Egypt 47,108 680 NA NA NA NA NA NA NA NA

Ethiopia 44,517 140 1,302 36,775 38,077 168 NA NA 86 NA

South Africa 32,432 2,010 NA NA NA NA NA NA NA NA

Tanzania 21,940 197 355 10,730 11,085 246 7,741 7,987 51 36

Sudan 21,931 330 NA NA NA NA NA NA NA NA

Kenya 20,375 290 NA NA NA NA NA NA NA NA

Uganda 14,680 220 1,194 10,526 11,720 1,294 9,040 10,334 80 70

Mozarti~.ie 13,810 NA 1,550 10,310 11,860 1,170 9,910 11,080 86 80

Giiana 12,387 420 277 5,117 5,394 1,562 7,068 8,630 44 70

Yemen Arab Rep. 9,274 471 0 6,301 6,301 157 NA NA 68 NA

Zithabwe 8,581 650 NA 4,244 NA 5,344 NA NA NA NA

AngoLa 8,573 560 258 5,623 5,881 1,401 5,545 6,946 69 81

MaLawi 7,059 140 29 3,113 3,142 NA NA NA 45 NA

Zanbia 6,720 373 775 2,036 2,811 775 2,311 3,086 42 46

SomaLia 5,515 200 586 3,216 3,802 779 3,924 4,703 69 85

Sierra Leone 3,700 200 355 2,401 2,756 443 2,331 2,774 74 75

Jordan 3,512 1,560 NA NA NA NA NA NA NA NA

Liberia 2,181 470 0 1,003 1,003 NA 1,282 NA 46 NA

YentnPOR 2,086 540 NA NA NA NA NA NA NA NA

Lesotho 1,4% 484 66 913 979 146 1,128 1,274 65 85

Namibia 1,127 1,520 NA NA NA NA NA NA NA NA

Botswana 1,088 749 37 468 505 16 616 632 46 58

Mauritius 996 1,020 0 0 0 0 79 79 0 8

SwaziLand 650 810 0 513 513 0 415 415 79 64

Djibouti 430 276 161 86 247 73 90 163 57 38

SeycheLLes 65 2,250 0 2 2 0 0 0 3 0

Lebanon NA NA NA NA NA NA NA NA NA NA

TOTAL FRCII

AVAILABLE DATA 389,325 6,945 160,492 163,193 13,574 51,480 58,103

ESTIMATED TOTAL 226,000 243,000

Note: Data carpiLed fran:
- WHO/CWS (1987). “The InternationaLDrinking Water SLppLy and SanitationDecade.

Review of Mid-Decadeprogress(as at Decenter 1985)”.
- “WorLd Bank AtLas 1987”, using 1985 figures.
- and estimates fran other sources.
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TabLe C-3
STATISTICS OF WATER SUPPLY API) SANITATION COVERAGEIN ELIGIBLE CIXINTRIES OF THE FRANCOPHONEAFRICA BRANCH

GNP PopuLation(000’s) without Services % PopuLation
Cotntry/ Pop. Per without Service
Territory 000’s Capita Water St~Ly Sanitation

(1985) CUSS) Water Sani-

Urban RuraL TotaL Urban RuraL TotaL StçpLy tation

Zaire 30,500 271 5,600 14,900 20,500 NA 17,150 NA 67 NA
ALgeria 22,583 2,530 2,257 3,391 5,648 3,009 4,522 7,531 3 33

Morocco 21,924 610 NA NA NA NA NA NA NA NA

Cote d’Ivoire 10,072 620 NA NA NA NA NA NA NA NA

Cameroon 10,000 810 1,710 5,320 7,030 0 6,900 6,900 70 69
Madagascar 9,986 232 408 6,447 6,855 NA NA NA 69 NA
MaLi 7,914 142 861 5,692 6,553 155 6,135 6,290 83 79

Tunisia 7,341 1,277 0 2,374 2,374 623 2,912 3,535 32 48
Burkina Faso 7,014 185 628 1,861 2,489 611 5,571 6,182 35 88

SenegaL 6,500 370 550 2,400 2,950 340 NA NA 45 NA
Rwanda 6,331 280 53 3,190 3,243 58 2,711 2,769 51 44

Niger 6,115 38 642 2,630 3,272 NA NA NA 54 NA
Guinea 5,780 310 937 3,687 4,624 NA NA NA 80 NA
Chad 4,982 NA NA NA NA NA NA NA NA NA

Burwdi 4,782 230 6 3,522 3,528 50 1,972 2,022 74 42

Benin 3,825 320 375 1,288 1,663 750 1,561 2,311 43 60

Togo 3,068 300 0 1,331 1,331 569 2,040 2,609 43 85

Cent African Rep 2,673 270 789 NA NA NA MA NA NA NA

Mauritania 1,888 363 179 NA NA 601 0 601 NA 32

Congo 1,872 1,020 NA NA NA NA NA NA NA NA

Gabon 997 3,340 NA NA NA NA NA NA NA NA

Guinea Bissau 880 150 157 540 697 135 563 698 79 79

Gaitia 749 241 4 304 308 NA NA NA 41 NA

Conoros 395 280 NA NA NA NA NA NA NA NA

Equat. Guinea 373 NA NA NA NA NA NA MA NA NA
Cape Verde 337 317 23 101 124 92 184 276 37 82

SaoTome/Principe 108 362 24 39 63 30 61 91 58 84

TOTAL FRON

AVAILABLE DATA 178,989 15,203 59,017 73,32 7,023 52,282 41,815

ESTIMATED TOTAL 97,000 115,000

Note: Data carpiLed fran:
- WHO/CWS(1987). “The InternationaL Drinking Water StçpLy and Sanitation Decade.

Review of Mid-Decadeprogress(as at Deceiter 1985)”.
- “WorLd Bank AtLas 1987”, using 1985 figures.

- and estimatesfrom other sources.
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TobLe C-4
STATISTICS OF lIATER SUPPLY API) SANITATION WVERA(~IN ELIGIBLE COUNTRIES OF THE AMERICAS BRANCH

GNP PopuLation (000’s) wIthout Services % PopuLation

Co.xitry/ Pop. Per without Service

Territory 000’s Coplta Water ~Ly Sanitation
(1985) CUSS) Water Sani-

Urban RuraL TotaL Urban RuraL TotaL S~çpLy tation

BraziL 127,942 1,660 9,812 10,227 20,039 13,374 20,732 34,106 16 27
Mexico 77,900 1,095 11,112 12,258 23,370 15,693 24,037 39,730 30 51
Argentina 30,564 1,929 9,062 4,138 13,200 6,266 3,248 9,514 43 31

CoL~ia 26,525 1,112 NA 6,434 NA NA 7,034 NA NA NA

Peru 19,698 585 3,398 5,956 9,354 4,138 6,261 10,399 47 53

ChiLe 12,172 2,408 237 1,405 1,642 0 1,897 1,897 13 16

Ecuador 9,378 724 946 3,085 4,031 1,118 3,179 4,297 43 46

GuatemaLa 7,963 1,535 323 3,014 3,337 816 2,867 3,683 42 46

BoLivia 6,429 470 562 2,441 3,003 1,513 2,615 4,128 47 64
Dominican Rep. 6,243 810 882 2,264 3,146 920 1,222 2,142 50 34

Haiti 5,269 320 579 2,698 3,277 813 3,349 4,162 62 79

EL SaLvador 4,773 1,143 759 1,434 2,193 444 1,357 1,801 46 38

Honduras 4,372 733 933 1,449 2,382 1,389 1,736 3,125 54 71

Paraguay 3,681 1,526 670 2,204 2,874 444 1,441 1,885 78 51

Nicaragua 3,272 850 447 1,247 1,694 NA NA NA 52 NA

UrL~uay 3,004 1,660 NA NA NA NA NA NA NA NA

Costa Rica 2,463 1,262 0 177 177 0 118 118 7 5

J~ica 2,227 940 NA NA NA NA NA NA MA NA

Panama 2,141 898 0 386 386 0 411 411 18 19

Trinidad/Tobago 1,176 6,010 0 18 18 0 18 18 2 2

Guyana 817 570 0 146 146 0 83 83 18 10

Surirmaie 402 2,570 0 10 10 0 0 0 2 0

Barbados 253 4,889 0 1 1 57 NA NA 0 NA

Bahamas 231 7,556 0 NA NA 0 NA NA NA NA

BeLize 162 1,130 0 56 56 25 0 25 35 15

Cayman IsLands 21 13,000 0 0 0 1 0 1 0 5
Turks & Caicos 9 NA 1 1 2 NA NA NA 22 NA

British Virgin IL NA NA NA NA NA NA NA NA NA NA

TOTAL FRON

AVAILABLE DATA 359,087 39,723 61,049 94,338 47,011 81,605 121,525
ESTIMATED TOTAL 97,200 139,500

Note: Data conç>i Led fran:
- WHO/CWS (1987). “The InternationaLDrinking Water Si.ppLy and Sanitation Decade.

Review of Mid-Decade progress (as at Decerber 1985)”.

- “WorLd Bank AtLas 1987”, using 1985 figures.
- and estimates from other sources.
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- WHO/CWS (1987). “The International Drinking Water StçpLy and SanitationDecade.
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Appendix0

DATA ON CIDA BILATERAL
WATER AND SANITATION PROJECTS

Notes to Tablesin AppendixD
Table0-1

1. Pn~ects. Missions financed by CIDA for the preparation or evaluation of specific
projects are not listed.

2. Period. Periods given in this table refer to the fiscal years over which the
project was implemented. For example, the period given as 71-75 means the
project started in fiscal year 71/72 and was terminated in fiscal year 75/76. The
time period for all projects is from 1968 to December 1, 1987.

3. CIDA Budget. For budgets, total CIDA disbursements are used wherever possible,
otherwise total CIDA commitments are used. Budgets are shown in the year of
project approval.

4. Sub-sector.Symbols used are the following:

WS Water Supply
S Sanitation
WRM Water Resources Management

5. Population Served. Figures quoted in this column are taken from project
documentation. The figures are not always reliable and their meaning is often
not consistent. In numerous cases no figures are given, while in others the same
figure is given for different project phases. In general, the number of persons
served by the CIDA projects shown will exceed the total numbers indicated.

6. Outputs. The projects’ outputs are given under the three headings of~ Studies
and Technical Assistance; Equipment and Infrastructure; Training.
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TabLe D.1*
SUN1ARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS

(From 1968 to 1987)

ASIA BRANCH

Country Proj. Title
#

Period CIDA
budget
($000)

Stt-
Sector

Pop.
Served
(‘000) Studies& Tech. Assistance

Outputs

Eqiipnent & Infrastructure
Coements

Training

Afgha- 00402+ Kabul Water 78-80
nistan 10781 & Sewerage

5,750 WS/S 600 - Engineering services for
design& construction

- for 20 deep weLLs for
water stçpLy

- on-the-job training for Part of a $23 miLLion
Afghans IBRD-CIDA-WHO Project

Stçervisiai of IS & sa~e
systemof Kabul City

- 5,000 cu.m. stor~ereser-
voi r

$350,000 for schoLarships
for study In Canada

- 4 pu7ping stations

- 2 treatment sites

Afgha- 00602 KabuL River
nistan Water Deve-

lopnent

78-79 2,254 WRM N/A - Master PLan for the deve-
Lopment of the KdxiL River
Basin

drilLing, surveying and
hydrologic investigation
equipment

Cathined Water, Energy
and Agriculture Project

- Canadian specialist team

- Canadian manufactured
har4xnp for testing

- Purchaseof other pimps

Part of globaL project
adninistered by LRIDP-
IBRD-uNICEF and
BangLadesh

Bangla- 10742+ SmaLNscale 86-88
dash 11319 Water Con-

structim I &
II

1,500 - Management, procurement
and engineering services

by Canadian consuLtants
for approx. 1,500
structures.

- 200 BangLadesh trained
through seminars, courses
at Asian Institute of
TechnoLogy

- Field workshops & study
tours in Canada

- Irrigation & drainage
project

- Part of $ 60 miLLion
IDA Project

Bangla- 13963 Handpsrp
dash Testing II

83-86 996.6 W5 40 - Continuation of Project
10732

India 00103 Groundwater 71-75 984
HydrogeoLogy

WRM N/A - 22 person-years of Cana-
dian expertise in hydro-
geologyand geophysics

- Hydrogeological nxp of the
DeccanPlateau

BangLa- 10732 Handpuip Tea- 83-86
desh ting I

630 WS 30

14,900 WRM - MateriaLs and fabrication
of gates, sluices and
smaLL retention strtctres

DriLLing equipment, h)&o- - On-the-job training for Project located
logic survey equipment, seLected Indians Hyderabad region
vehicles, sLçpLies. India

in
of

* See page 0-1 for Notes to TabLe D-1



Table 0-1 SI)IMARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
ASIA BRANCH

~intry Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Coments

Training

Indone- 00114 Lonbak IsLard 71-75
sia Water Resar-

ces

1,297 WRM N/A - Canadian consuLtant teem
to preparefeasibility ~d
pre-design docurents for a
water diversion in South-
Central Larbok

- Survey, hydroLogic data
collection equipment and
driLLing suppLies

Project Led to om~truc-
tion of next phase
#10096

Irdone- 10653+ Water
sia 14260 Resources

Training

HydroLogicaL and cliiseto-
Logical data base for the
region.

- 53 feLLowships

- 50 ProfessionaLs
Master’s level.

- 3 Ph.D LeveL - alL at
University of Manitoba

- TraIning seminars in
Indonesia for 250 profes-
si onaLs.

- Part of a continuing
program to qgr~ethe

at staff of Water
Resource Development
Dept. of Works,
I ndonesia.

- Principal purpose of
project was
strengthening of the
locaL irrigation ir~t.

- GeotechnicaL studies of
the area.

Irrdone- 00515 CentraL Java78-83 2,218 WRM
sia Water Design

N/A - As for Bengkulu Project
#00514.

- As for #00514. - As for #00514. - As for #00514 above.

Indone- 00516 Surtawa Water 78-83 4,800 WRN
sia Design

N/A - 10 CanadianLong-term ex-
perts.

- Assessment of water and
Land resources of the area
for irrigation.

- 10 hydrometric stations

- 50 water wells

- surveying and data coL-
lection equipment.

- Training of 10 canterpart
professionaLs.

Irdone- 10644 NIT Water
sia Design

83-86 551 WRN N/A - 1 Canadian hydrogeoLogist

- 1 agronomist

- I geotechnical expert

Spares for driLLing rigs
and some water mees.resant
devices.

- Training of 10 Irihresim
from Pi~licWorks Depart-
ment in Water Resource
engineering with PFRA
Regina.

Project located in
HUSA Teflggara Tinur
Province.

77-90 5,000 WRM N/A

78-83 1,206 WRN N/A - 6 Canadian
experts-

Irdone- 00514 Bengkutu
sia Water Design

Long-term - Survey and data collection
equipment. Geotechnical
investigation eqJipnEnt.

- Training of 6 counterpart
professionals in water
resource surveying.

- 1 driller
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Table D-1 SUtIARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
ASIA BRANCH

Country Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Coments

Training

- Short-term coirses in
water resource ~iagenent
and technical missions in
Canada.

- Project aims to
strengthen the Water
Resource DeveLopment
Dept. of NIT Province
and to construct 6
snaIL scaLe irrigation
schemes.

Indone- 10655
sia

Lower SoLo
River
Deve lopnent

80-87 12,025 WRM N/A - Canadian consuLtant team
for a technicaL feasibiL-
ity of the Solo River
Basin for irrigation,
fLood controL and ground-
water source identific-
at ion.

- Surveying, hydrologic data
collection equipment and
driLLing suppLies to carry
out the feasibility study.

- On-the-job training in
data collection, analyses
and design of water re-
source systens.

- Construction equipneit at
materiaLs for 26 km of
main canal, 2 feeder
canaLs and rehabiLitation
of secondary canaLs.

- Part of a $47.0
miLLion project fr.r~
jointLy by CIDA and
I ndones Ia.

00611 Punjab Water81-81
& Sewerage

111 WS/S N/A - 2 CanadianspeciaLists to
advise Pu,jab Public
Health Dept. in water sLp-
pLy and sanitation fieLda.

Training of sane Pakistan
PubLic Health officials
for six months in Lahore.

1133.4 Baluchistan 85-87 440
DriLLing Riga

- 2,750 Latrines, 55 pubLic
washhouses,2 sdwLs pro-
vided with cLean water ad
Latrines.

- Spare parts to keep exist-
ing driLling riga in eper-
ation in BaLuchistan
Province.

Continuation of above
project #08309 in the
Puijab area.

Indone- 12033 NTT Water 86-92 28,600 WRM 2,000 - Canadian consultant team - Dri LLing, surveying,
S’s Resources for design and inpLement-

ation of a conpreherelve
water resource program in
the Province.

drafting aid Laboratory
equipment.

o Indone- 10096 Lontok High 81-87 18,400
sia LeveL

(il Diversion

Pak-
istan

WRM 1,500 - Canadian team for design
and construction super-
vision.

Pak- 08309 Sind Water 83-86
istan Supply -

UNICEF

- On-the-job in constriction
of civiL works.

Pak-
i stan

Pak-
istan

11305 Punjab Sani- 83-86
tation -

UNICEF

318 WS/S 15

7 WS/S N/A

WS 5

- Local materiaLs at L~r
utiLized. Canada trans-
ferred funds to Unicef.

- Project monitored and
evaluated by Unicef,
CanadaandPakistan.



Table D-1 SUIMARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
ASIA BRANCH

South 00081 Qui Whon 74-75 523
Vietnam Water SuppLy

WS 213 -9 personyearsof Caredian
expertise for design of
potabLe water system for
city of Qui Nhon.

- Project only partially
completed ckie to
changes in socio/-
politicaL situation in
Vietnam.

Sri
Lanka

10707 Madiru Oya
Reservoi r

80-86 76,800 WRM 300 - Canadian consulting team
and contractor for design
and construction.

- Equipment & materials for
a rock filled dam, 2
irrigation outlets and
establishment of hunan
settLement for 20,400
families.

- On-the-job training for - Irrigation and hydro
workers and engineers, project.

Sri
Lanka

10699 Ancient Bind 82-83
& Arch Dam

21.6 WRM N/A - Canadian archeological
study of an ancient dam
discovered on the location
of Ma&ru Oya Project.

Canadian finE ised to
excavate the ancient
dam. Now a historic
monunent-

10695 FieLd testing 83-86 270
of hanc4urp

10702 Water
Resources
Management

WRN N/A - Canadian expertise to
develop sound water
management techniques in
the MahaweLi region.

- Equipment & materials for
an earth-fiLLed den ad ~
km of distribution carols.

- 25 Canadian and several
other han~uts purchased
and tested in the fieLd.

- Training of 7 Sri Lankans
in Canada and USA, short
courses, conferences,
study tours. On-the-job
training in data coL-
Lection & management.

- Project Located on
Kalutara and Vayunya
regions.

- Part of GlobaL
UNDP/IBRD Project.

Asia 151 N/A EvaLuations and
smaLl studies.

TotaL for Asia 241,400 6,208

Country Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Connients

Training

- Hydrological survey ~iip-

nent

- 2 vehicles

Sri 00303+ Right Bank 83-88 60,000
Lanka 10114 Canal -

System B

Sri
Lanka

Sri
Lanka

WRM N/A - Canadian consulting team
and contractor for design
and construction.

WS 5

82-86 3,147

- On-the-job training in - Irrigation and hydro
constructionand design. project.

- Ccsrçuter equipment
data management
sinuL at ion.

for
and

a a a



a a a a a a a a a a a — a a a a a a

Table D-1 SJJIIARY OF CIDA BILATERAL WATER AM) SANITATION PROJECTS(Cont’d)
(From 1968 to 1987)

ANGLOPHCIE AFRICA BRANCH

Egypt 11876 Giza Water & 84-87
Sewerage
Study

1,700 WS/S 1,500 - Master plan for water
suppLy/sanitation.

- Feasibility study for one
priority project.

206 - EstabLishment of
Resource Authority.

- Upgrading of hydrometric
network-

- InpLementatlon of 5-year
plan.

300 - Canadian Ccmnrity Part-
icipation Advisor.

- Canadian Hydrology
Lecturer.

- DriLling and digging
equipment for 214 welLs
and borehoLes.

- DriLling, digging and
water supply equipieit at
materiaLs for 500 water
systems.

- 20 students trained in
India.

- 2 EthIopian managers
trained in Canada.

- Field training for Ethiop-
ians.

- Courses In water techno-
Logy in Ethiopia, form-
ation of coenrity yuçs.

- Potable water stwliS
to 206,000 peopLe.

- Project Led to Stage
II (#11874).

Ghana 10131 Accra/Tema 74-84 14,620 WS/S 1,000
Water

- Design and construction
supervision of a trentiuit
plant.

- 3 Canadian cooperants to
assist Ghana in financiaL
and technicaL management.

- Puiping station at 4 sew-
age puiçs.

- Equipment and materiaLs
for a 60 mgd water treat-
ment pLant.

- On-the-job training of
Ghanaiarw in constriction,
operation and maintenance
of sewage plant.

- Part of a Larger WS/S
project funded jointly
by CIDA, I~ at MOB.

Ghana 10132 Upper Region 71-78 8,000

Water Supply
WS 800 - Hydrogeological mapping of

Upper Region.

- Project management for
design & construction,
driLLing andmapping.

- 1,100 wells with p.n~ for
ruraL areas.

- Water s&~ly infrastruc-
ture for 3 urban centres.

- Training of Ghanian per-
sorrel In weLL construct-
ion and water supply in-
stalLatlon/nmintenance.

This project Led to
project #10981.

Ghana 10969 UNDP/IBRD
Handpuip
Test ing

84-87 448 WS 20 140 Canadian (Moyno at
Monarch type) han~uips.

60 VLCI4 type handpuips
purchased from developing
countries.

- Part of a gLobaL
project adninistered
by the UNDP/IBRD.

Couitry Proj. Title Period CIDA Sit- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Coimnents

Training

Ethio-
pia

~ Ethio-
pi a

10992 Rural Water 77-86 10,000 WS
I, Southern
Region

11874 Rural Water 86-91 14,052 WS
II, Southern
Region

Water - HydrogeoLoglcal
equipment.

- Study tar in CwtM for 7
Egyptian professionals.

survey - On-the-job training of
Ethiopians.



Table D-1 SU4MARYOF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
ANGLOPHONEAFRICA BRANCH

Country Proj. TitLe Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies& Tech. Assistance Equipment& Infrastructure
Coments

Training

Ghana 10971 Water Uti Liz- 83-88
ation II
(Upper
Region)

3,607 WS 750 - 22 person-yearsof Canad-
ian tech, assistance for
project management, puip
maintenanceand convnuiity
health education.

- Spares for papa, 5 Land
rovers, 200 bicycLes.

- 110 person-yearsof Ghan-
ian staff trained in puip
maintenance at health
edicat ion.

Ghana 10974 Norrip I - 81-84

Community
Inf rastruc-
ture

3,685 WS 500 - Canadian advisors for
puip/piping installation
and maintenance/coamtnity
deveLopment.

- Puips/piping at electri-
cal equipment for 8 towis
in Northern Region of
Ghana.

- Camiunity deveLopment at
health/sanitation edica-
tion for a target grap of
500,000people.

- Project Led to phase
II (#11499).

C

Ghana 10977 Upper Region 81-85 8,052
Water SuppLy
III

10978 Ghana Water & 79-88
SewerageCor-
poration
(GWSC) PLan-
ning Advisor

WS 400 - Canadian Instructor for
training workshops/
classes.

GWSC Headquarter staff
receive help, advice at
training from the Carsian
cooperant.

Ghana 10981 Upper Region 77-81
Water Supply
II

9,175 WS 800 - Project management thra4i
Canadian CEA in driLling
and construction.

2,500 borehoLes
with pimps.

fitted - On-the-job training for
Ghani ans.

- 6 Ghanians trained in
Canada.

Ghana 10982 Rural Water 78-83
UtiLization I
(Upper
Region)

2,000 WS/S 800 - 35 person-yearsof Canad-
ian cooperants for can-
im.nity deveLopment.

- 500 Latrines.

- Maintenance equipment for
2,500 pimps.

- ViLlage handpump
caretakers trained.

- 50 trained Volunteer ViL-
Lage workers in health
ecbcation.

1 person-year for water
conponent involving S-ill-
ing equipment.

- Equipment at materials
for borehoLes and hand-
pimps to serve 200,000
peopLe.

- On-site training in bore-
hole location, drilLing
techniques and equipnent
maintenance.

- This is part of a
multi-purpose vilLage
developmentproject of
over $56 miLLion.

Ghana 808 WS/S N/A - 1 Canadiancooperant sta-
tioned in Ghana sInce
1980.

- Existing handpzps in
Upper Region maintained
and/or more reliable p.nys
installed.

- Upgrading of thanian staff
in puip maintenance at
operation.

Ghana 11499 Norrip II 87-91 4,300 WS/S 200 -
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Table D-1 SIJI4ARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
ANGLOPHONE AFRICA BRANCH

)Country Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure Training
Conmients

Kenya 10955 Rural Water 77-83
Supply (Wes-
tern Region)

5,947 WS 100 - Management & construction
supervision through 30
person years of Canadian
experts.

- Materials, equipment at
spares for 3 icter system
rehabiL itat ion.

- Training workshcçs for %1
Kenyarie at a college in
Kenya,

- 0 & M manual preparedat
80 Kenyans received on-
the-Job training.

- Project Located in the
Western Province at
Nyanza Province.

RuraL Water 84-89 1,389
Supply (Cen-
tral Kenya)

RuraL Piped
Water

WS 80 - Management and construc-
tion supervision of 4
ruraL water supply
systems.

- Materials at fittir~ for
tanks, pipes etc for 5
water schemes.

- Malawl persorvieL trained
as field assistants for
pipe laying and fitting.

- Project located in
Central Kenya;
adninistered by the
Canadian Hunger
Foutation.

75-79 850 WS 25 - Project monitoring at
site visits by Canadian
Consultant.

- Excavation and drilling
equipment-

- 25 pimps, 58 Ian of piping,
15 storage tanks.

- Part of a $700 miLLion
project jointLy fut
by IBRD, Gov’ts of
France, Canada and
Nigeria.

South. 13511 Hydrologic 87-89 2,200 WRM
Afr. Assistance
Dcv.
Coord.
Conf.

N/A - Provision of Canadian ex- - HydroLogic survey equip- - On-the-job training in
pertise and equipment to ment vehicles, conputers. surveying, hydrologic in-
prepare a hydroLogic data vestigation.
base for the Region.

Kenya 11512

Malawi 10914

- MateriaL for 5 main stor-
age tanks and 5 km of
piping.

78-84 1,597 VS 142

Mauri-
tius

- Formation at training of
5 viLlage cammziities In
operation at mainteute.

10909 Rocflques
Water SuppLy

Nigeria 11867 LagosState
Water Supply

87-89 4,672
WS 4,000 - Design of the Lagos State

Water Supply System.

- Aerial photography.



Table D-1 SLJ~4ARYOF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
ANGLOPHONE AFRICA BRANCH

~~ry Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
coments

Training

Sudan 13296 Drought Re-
cLanation

Sudan 13413 UNICEF WALl
Sanitation

Tan-
Zania

Rural Water 81-86 4,400
SuppLy II

US 45 - 40 Person Years of Canad-
ian expertise in water
supply instaLLation and
maintenance.

500 - DeveLopment of water re-
source Master Plan for the
Coastal Region.

- 12 CanadianSpeciaLists in
HydroLogy and Hydrogeo-
Logy.

- infrastructure for a
pimping station on the
Rahad river in Western
Sudan.

- Repair of main delivery
pipe in QaLa-en-halal.

- Water Supply equipment to
serve 3 refugesamps in 5
viLlages In Westeni Sxhi.

- Water supply and
sanitation in Bohr El
Ghazat Province

- 2 percussion drills, 8
vehicles.

- HydroLogical, meteorologi-
cal and Laboratory equip-
ment.

- Training of refugees in
water supply system main-
tenance by Local Red Cross
aid Oxfnmi.

- HeaLth and sanitation
training.

- On-the-job traIning for
Tanzanians in surveying
and drilLing.

- CIDA contribution ad-
ministered by B~)Ac-
tion Accord.

- Country focus project.

- CIDA contribution ad-
ministered by ~ifan (IC
as part of a larger
project of $517,000.

- Country focus project.

- Canadian assistance
for estabti~v~itof a
National Water
Authority.

- Wells to supply water
to 100,000 viLlagers
were also coirpleted.

86-87 550 US 40

Sudan 13297 Oxf am - LRCS
Water

86-87 105 WS 200

86-87 US/S 475

76-81 565Rural Water
Supply I

US 45 - 1 CanadianWater Er~ineer.
- 4 water technicians.
- EstabLishment of a Rural

Water SuppLies Lkiit.

Swazi- 10875
Land

Swa~i- 10873
Land

Swazi- 10870 Groirdwater 84-91 8,459 URN
Land Survey

10865 Water Res- 71-81 2,700 URN
ource Dcv-
eLopnent Con-
stal Region.

- Water suppLy infrastruc-
ture provided by United
Kingdom.

- Water supply infrastruc-
ture provided by United
Kingdom.

- 2 driLling ri~ ard eluip-
ment for expLoratory Sit-
ling.

720 - Grouic$iater survey of ~m-
ziland.

- Water Resources Master
Plan.

- 8 Person Years of Car~ien
expertise.

- 4 Swazl Engineers trained
in Canada.

- 6 Swazl Engineers and 4
civil technologists
trained in Canada.

- 2 qualified Swazi &lllirg
te~r~trained.

- Project located in the
ruraL areas around
Mbabane and Manzini.

- Project resulted from
success of phase 1
(#10875).

I~ — a — —
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Table D-1 SLPIMARY OF CIDA BILATERAL UATER AND SANITATION PROJECTS(Cont’d)
ANGLOPHONE AFRICA BRANCH

C

Country Proj. Title Period CIDA Sit- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Coimnents

Training

12844 Spare Parts 86-93 3,000
II

Tan- 10808 Mindua Dam 83-84
zania

11835 Tanzania Ca- 86-91 3,000
nada Wheat
Project

1,100 - Canadian consulting ser-
vices for design at con-
struction supervision.

- Canadian contractor.

- Equipment at materiaLs
for a water reservoir, 25
ngd water treatmentplant
and 64 km of water supply
piping.

- Provision of equipient for
continued operation of the
Lower Ruru plant.

- Restoration of puce, gan-
ges, sludgelines at up-
grading of laboratory,
trderdrain systems etc.
for the Lower Ruru Plant.

- Equipment at materials
for the coiplet Ion of
Mincki Dam which provides
water to the tar of Itro-
goro.

- Material and equipment to
sL4~Ly water to 6 farm
caiplexes.

- On-the-job training for
Tanzanian staff hired by
Canadian consultant and
contractor.

- Grant funds to
purchaseequipient for
operation of project
#10862.

- Part of a $15.0
miLLion CIDA project
to supply spare parts
to Tanzania for
agriculture, trans-
portation at water.

- CIDA co-finded this
Larger World Bank
Project of $34
million. CIDA fists
monitoredby IDA.

training in - Part of a larger CIDA
agriculturaL project
of $49.9 million.

Uganda 12270+ Water & Sani- 82-87
13758 tation -

Luwero
Triangle

Anglo-
phone
Africa

638 US/S 330 - Expertise provided inter-
nationally from several
donor countries.

CIDA contribution made to
UNICEF for rehabilitation
of 1200 existing walls ad
springs at for construc-
tion of Latrines.

- 54 health inspectors, 200
health assistants and 20
technicians trained.

- CIDA’s contribution to
a joint project by
USA, Australia, Red
Cross and UNICEF-
total value of $2.0
million. Project
implemented In the
Ltadero Triangle.

Total for AngLophone Africa 161,400 14,336

Tan-
zan i a

Tan-
zan i a

Tan-
zania

10862 Dar Es SaLaam 72-83 34,150 US/S
Water Supply
- Lower Ruvu
System

00607 Resi&jal 76-fl 332 US/S 1,100
Equipment -

Lower Ruvu
System

US/S N/A

US 1003,840

Tan-
zani a

US 3 - Canadian specialist
water supply desi~
construction.

in
at

- On-the-job
construction.

2,559 N/A Evaluations and
small studies.



Table D-1 SLIIMARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS(Cont’d)

(From 1968 to 1987)

FRANCOPHONEAFRICA BRANCH

Burkina 10323 Micro
Faso Project

00604 Line of 78-80 4,949 US 60 - Canadian
Credit - Agent.
Forexi

- Materials for approximate-
ly 25 wells, 1 barrage,
pimps, at 3 elevated
storage tanks.

- 110 km of main at secon-
dary pipes, fittir~, rat-
erials for storage reser-
voirs.

Procurement - Uell drilling equipment
spares, trucks and work
safety equipment.

- Equipment at materials
for 2,400 water points
(wells, digouts etc.) and
a water quality testing
laboratory.

- Water quality animators
trainad in 122 villages.

- 11 engineers trained in
water quaLity.

- 13 Projects LntS in
various areas of the
country. Project led
to a plarmed phase II
value $5 million.

a larger $50
Aid Program

with Gov’t of

- Line of credit project
for supply of CaSian
equipment.

- Project was part of a
program in n.ral water
supply and sanitation.

Cote
d’Ivo-
ire

10467 Hanc*nrps 83-87 727 US/S 5 - Project monitored by a
Uorld Bank consultant.
(CanadianNational)

- Purchase of 30 varIous
types of puq~ ad testing
of these pimps in 17 rag-
ions of the country.

- Training of local people
in upkeep of pimps and in- sanitation practice.

-~Part of a World
Bank/UNDP multi-
country project.

84-87 330 5 N/A - Canadian consultant for
the feasibility study.

- Project is a feasibility
study in sanitation at
resource recycling for the
City of Abidjan.

- Project located in
Abidjan. Part of
UNDP/UorLd Bank
project on resource
recovery.

Gatia 10488+ Gairbia
00601 River

Basin
Study

77-85 81 URN N/A - 2 Canadian consultants as
part of a team for a study
of the soil, water at
other resources of the
Gatia Basin.

- Part of a joint CIDA-
USAID and Gatia
Project for which
Canadian input was
specialist assistance.

Country Proj. Title Period CIDA Sit- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Comments

Training

10060 Water
pipelines
Yaoisde

82-86 4,000 US/S 50 - Canadian experts for man-
agementand procurement-

84-89 14,480 US/S 700 - Canadian design and con-
struction supervisionof a
water supply system for
Yaounde.

Cane-
roon

Cote
d’Ivo-
ire

~ Cote
d’Ivo-

Cote
d’Ivo-
ire

Projects completed largeLy
by local cain.rity parti-
cipation.

- On-the-job training
construction.

10474 Rural
Water
Supply

10042 National
Village
Water

in - Part of
million
jointly
France.

75-80 4,922 US/S N/A - 5 Canadian Engineers, 7
technical supervisors at
10 technicians.

80-85 1,866 US/S 120 - Project essentiallya wi-
tinuatlon of project
#10474.

Cote
d’Ivo-
ire

11948 Recycling
Study
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Table D-1 SUIP4ARY OF CIDA BILATERAL WATER AM) SANITATION PROJECTS (Cont’d)
FRANCOPHONE AFRICA BRANCH

Country Proj. Title Period CIDA Sit- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Comlents

Training

25 - Canadian consultants for
water supply design at
water quality laboratory
techniques.

- Laboratory located in
Banako.

- Uater supply
Djenne, Dire
Douantza.

MaLi 00409.Kaarta - I
11308 & II

350 - Canadian specialist In
water and natural r~rca
development -

- Materials at equipment
for driLling of 250 weLLs
to supply water for Ka-
arta. Pimps and access-
ories.

- In drilling at equipment
maintenance.

-Water sector
involvement is part of
a $53 million
integrated rural
development project
funded by CIDA.

Mali 12075 Rural
Uater
Dogon

85-89 1,698 US 52 - Project implemented by
Uorld Relief Cast in the
Koro and Bandiagera Region
(Dogon Plateau).

- 40 new wells.

- Rehabilitation of 140 ex-

isting wells.

- Drilling equipment, sip-
plies and construction
materials.

- Water committees formed
and trained.

- Construction by local par-
somet - mastly with sup-
ervision by URC.

- Country focus project.

- 25% of project budget
is for dry-land
farming, 75% for water
wells.

Morocco 10036 Solid
waste
Disposal

78-84 10,800 S 800 - Canadian design and con-
struction supervision of a
garbage treatment plant
for the City of Fes.

- Construction equlpiant ad
materials for a compost
treatment plant (details
not know~).

Morocco 13877+Rural
13780 Potable

Rural

86-91 5,000 US 200 - Canadian
Agent.

Procurement - Provision of photovoltaic
p.mps for 23 water points
in the country.

Niger 00304 Rural
Water
Supply

74-75 1,503 US 40 - 1 Canadian consultant as
advisor, 1 hydrogeologist
and 7 techniciat for well
drilling.

- Material and equipment to
construct water points (on
di~outs, wells) at 115
locations in South East
Niger -

- Project implemented by
Local Authority
(OFEDES) with local
labour.

Niger 00506 Village
Uells
N’Guigmi

75-76 68 US 10 - Essentially as project
#00304 except it is in the
Guigmi Region.

Project implemented by
Local Authority
(OFEDES)

Mali 10457 Water Si~ly 78-87 4,800 US/S

79-90 5,200 VS

- Drilling and piping mater-
ial to supply 3 villages
with potable water.

- Equipment for a water cp.a-
lity testing laboratory.

- On-the-job training in lab
testing techniques.

for
at



Table 0-1 SLI4MARV OF CIDA BILATERAL WATERAND SANITATION PROJECTS (Cont’d)
FRANCOPHONEAFRICA BRANCH

- 250 wells equipped with
pimps. Well drilling eq-
uipment.

- Project imptenentedby
Local Authority
(OFEDES) -

- Project Located in the
Maradi and Zinder
Regions.

~cvs 10301 ManantalI
Dam

86-87 33,000 URN N/A - Canadian technical design - Supply of gates and
and procurement. construction equi pnent -

- Equipment for multi-
purpose dam ~ich was
financed by
international
consort han.

Rural Water
for Valleys
of Nutra

5 - Canadian consultant for
water supply design and
filtration plant design.

• Drilling, wells
1 ps~ ad

filtration plant for a
comulity of 5000 people
in Mutra.

a $15.5
irrigation

funded by

Rwanda 11712 Comamxilty
Development
CLub 2/3
Phase I

84-85 762 VS 70 - Design and constriction of
water systems by KGO Club
2/3 -

- Evatuat ion by Canadian
consultants.

- Phase I and 11 provided
100 km of water supply
pipeline aid exploited 70
sources of water, material
and equipment for welts,
pipes provided by Canada.
Phase III wilt buiLd ~i-
tionat water points for
70,000 people.

- Club 2/3 carrIed out ex-
tensive aninstion program
in hygiene and water sys-
tem maintenance.

- Projects located in 4
commurif ties-
Nyakiname, NyanLitera,
Rtiiordo, aid Kigowbe.

Rwanda 12691 Corn_ni ty
Development
Club 2/3
Phase II

85-87 560 US 60 - Saneas above. - Sane as above. - Saneas above.

Rwarda 14193 Comvuif ty
Development
CUt 2/3
Phase III

87-69 633 US 70 - Saneas above. Sane as above. - Sane as above.

Togo 00105 Water
StçpL y
Lame

75-78 3,239 VS N/A - Canadianteam for a f~i-
bitity study to provide
water for Lame ad 9 other
adjacent commanities.

- WeLl driltir,g and h~dro-
geological investigation
equipment. Survey and
mapping equipment.

Niger 10408 VilLage
Water

coisnry Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment& Infrastructure
Comments

Training

83-89 11,978 US 75 - Canadian consuLtants for
design and constriction of
wells.

- Canadian suppLier of eq-
uipment.

Rwarda 10396

- Local health and sanita-
tion committees formed.
Maintenancepersorre( tra-
ined.

82-87 1,500 US/S - Part of
million
project
CIDA.

a a
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Table 0-1 SIJ1MARY OF CIDA BILATERAL UATER AM) SANITATION PROJECTS(Cont’d)
FRANCOPHONE AFRICA BRANCH

Country Proj.
#

Title Period CIDA
budget
($000)

Sub-
Sector

Pop.
Served
(‘000) Studies & Tech. Assistance

Outputs

Equipment & Infrastructure Training
Comments

Toga

-

11756 Village
Water
Supuply

84-87 6,500 US 65 - Design, construction sup-
ervision at commuiity
development by CUSO.

- Well drilling and pipes
for 250 water points eq-
uipped with pimps etc.

- 200 vIllage water ccma.nl-
ties formed and trained.

- 38 animators trained In
health at sanitation.

- Country focus project.

- Projects located
maritime region.

Tunisia 10024 SIDI SAAD
Dam

74-84 54,903 URN 300 - Canadian procurement agent
and monitor.

- Essentially a Dam Project
for flood control and ir-
rigation for bdiich CIDA
provided machinery at
equipment.

- On-site construction
training,

- CIDA contributed to
this $150 million
project jointly fir~
by World Bank.

Tunisia 13949 Sanitation
Gone II

87-91 1,438 5 N/A - Provision of 3 Canadian
sanitation and Slauditer
House Specialists and 1
economist to ensure good
management of the Alnttoir
for 3 years.

- Canadian specialists will
train local operators and
coordinate slaughterhoi.ae
activities.

- Essentially a tech.
assistance project.

Tunisia 13728 Water 86-88 28.2 5 N/A
Supply -

Mudzi
Pela-Burnia

Franca- 2,575 N/A Evaluations and
phone smell studies.
Africa

Total for Francophone Africa 177,540 2,997



Table D-1 SIJIMARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)

(From 1968 to 1987)

AMERICAS BRANCH

Country Proj. Title Period CIDA Sub- Pop. Outpits
# bi4get

(*000)
Sector Served

(‘000) Studies & Tech. Assistance Ec!Jipment & Infrastructure
Contents

Training

Anguil- 11571
La

Water Devet- 85-88 1,421
opuent I

7 - Canadian specialists to
prepare feasibility study,
design and tenders for a
water supply system of
Anguilla Institutional
Support.

02023 Water Resctr- 71-75 2,600
Ce Develop-
sent I

00403 Water Resa.r- 75-80
ce DeveLop-
sent II

3,080 VS See#
10162

- Fuids allocated for pur-
chase of urgently needed
spare parts for ister sys-
tem maintenance.

- Materials for 240 km of
water supply pipe, 7 stor-
age tanks, and some elec-
tricat switch gear for

Canada contributed
materials towards the
Barbados 20 Year Plan
for water supply
development.

Bar- 00111 Water Resctr- 74-78
bados cc Develop-

ment Techni-
cal Assist-
ance

94 VS N/A - 1 Canadian professicrat to
assist Barbados in the
isp(ementat ion of projects
02023 & 00403.

10162 Water Devel- 81-87 6,500
opment III

- I concrete reservoir, 3
water storage tat, pi~
and fittings, electric ard
mechanical equipnent

As for projects 02)23
aS 00403.

Bet ize 00106 FeasibiLity 71-73
Study - BeL-
ize City

680 VS/S 40 - Canadian consultants team
for a feasibility ard p-a-
Liminary design of water
supply and sewerage system
for Bet ize City.

VS

Antigua 00308 Water Spare 73-77 50
& Parts Funds
Bern.ada

- DriLling a-id h~1Jrogeolog-
icat survey eqiipnent.

- 1 trained Anguillan pro-

fessionat.

- 4 trained survey crew.

VS 12

VS SeeN
10162

C Bar-
3~bados

Bar-
bados

Bar-
bados

As for project #02023.

VS 250

~a a
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Table D-1 SIJIIARY OF CIDA BILATERAL WATER AM) SANITATION PROJECTS (Cont’d)
AMERICAS BRANCH

Country Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Comments

Training

Water & Sew- 83-88 18,723 US/S
erage II

40 - Canadian consultant team
for design and construc-
tion of a water si.q,ly ad
sewerage system for Belize

40 - Construction supervision.

- Development and impl amen-
tation of suitable ~rat-
ing proced.ires.

- Equipment and materials
for a tria* water trans-
mission line, water dis-
tribution system, seerage
lagoons, solid waste col-
lection and disposal sys-
tan.

Equipment and materials
for sewer correction sys-
tam.

Caiplet ion of water and
sewerage construction.

- Minimal on-the-job train-
ing in this ptase I pro-
ject due to lack of finE.

- Development and implemen-
tation of an accelerated
training prcgam in O’M of
water supply and sewerage
systems.

Emphasis in Phase II
would be on training
of Belizian perscnel.

o Antil- 00502
lee Re-

;:

Leeward 12161
& Wind-
ward
Re-
gi ore I

CIDA/PAHO

Institutional
Development I

Provision of spare parts
for puips, pipes, etc. as
requested.

- Training courses, semi-
nars, workshops in oper-
ation and maintenance of
water utilities in 7 EEC
countries. 200 personnel
per year trained.

- Training component is as-
sentially a continuation
of the activities of Phase
II Project #12161.

- Antigua,
Grenada,
St. Kitts
St Lucia
Vincent
awards.

Dominica,
Mont serrat,
and Nevis,

and St.
received

- Training courses held
on a rotating basis in
each of the 7
countries with
participants from all
7 countries.

- Project managed
through the Csrithean
Development Bank.

Dcsmi- 01656 Water Devel- 69-73
nica opment I

334 US/S 75 - Canadian consultant for
design and construction
supervision.

- Materials and equipment
for primary mains in a
gravity water supply sys-
tem for Roseau.

- Construction completed
with local labour.

- Project led to phase
II #00081.

Belize 10159

Belize 11097

Construction 74-86 14,650 US/S
- Water &
Sewerage

City.

Antil- 00308
In Re-
g tonal

78-78 745 US/S N/A

73-75 183 US/S N/A

79-83 365 US/S N/A - Establishmentof a Project
Management Office in Bar-
bados.

- Steering committee of
PAHO/CIDA ad 4 EEC cant-
ries established,

83-87 255 US/S N/A

Water Spare
Parts

CIDA/PAHO

Management
Training II

CI DA/PAHO
Management
Training III

- Provision of fellowships
to 7 recIpient countries
to upgrade technical and
managementskills In teter
supply and sanlthtlai sys-
tate.

Leeward 11073
& Wind-
ward
Re-
g ionaI

- CIDA cooperated with
PAHO/WHO.



Table D-1 SLJ4MARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
AMERICAS BRANCH

- Fuids to purchase spare
parts for operation and
maintenance of VS/S sys-

- Design and constn.ctiai by
Local staff.

- C IDA/PAHO/WHO
cooperated to develop
a design and master
plan.

Domin- 12996 Irrrediate
ica Needs

85-87 500 VS/S 75 - 3 Canadian specialists for
water stçply system re-
pairs, data base, audits
and bulk water sales
study.

- Spare parts for urgently
required water stpty sys-
ten repairs.

- On-the-job training In
repairs, loan detection
and financial management.

Domin-
i ca

75 - 3 Senior Canadian nw~ers
to advise Dcxninica on op-
eration and maintenance
and financial management.

- Replacement of old water
s&çply and distribution
systeaw on the Island.

- On-the-job training as in
project #12996.

Ecuador 00122 Guyas River
Basin I

67-72 1,260 WRM N/A - Canadian expertise for
feasibility study of the
hydro and fisheries pmtei-
tial of the River Basin.

Training of Ecuadorian
personiet in the explor-
ation of resources.

- Project led to çtase
II.

- Project located in
Babthoyo and Daule-
Peripa districts.

Ecuador 00123 Guyas River 72-74
Basin II

N/A - Canadian expertise for
final design and ccrstrtc-
tion stpervision of an
irrigation/flood control

den.

On-the-job training In
construction.

- Part of a Larger ~b-ld
Bank fuided ,mjlti-p.r-
pose project.

El Sal- 00601 RuraL
vador Pipelines

77-80 1,218 VS/S SO - Canadian expertise for
design and construction
stpervision of nral water
stçply and sanitatIon sys-
tens.

- Line of credit for the
purchase of pipes, fit-
tings and drilling equip-
ment to serve 160 rural
ccmnrities.

- Construction done by Local
manpower.

- Part of a larger
project co-fuided by
the Inter-American
Development Bank.

Domin-
i ca

00081 Water Devel- 71-74
opment II

Country Proj. TitLe Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Conmients

Training

Dosin- 00308
i ca

1,120 VS/S 75

44 VS 75Water Spare 73-fl
Parts

- Materials and equipment
for a treatment pLant,
storage tarts and distri-
bution system for the
IsI and.

tenis -

13319 Water - Re- 86-88
habi Ii tation
II

4,690 VS/S

2,808 WRM - Purchase of Canadian mat-
erials and equipment for
construction of den.

a a
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Table D-1 SLItIARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
AMERICASBRANCH

Country Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Coatments

Training

Grenada 01901 Ananda Ic
Water Program

69-71 764 US 15 - Equipment and materials
for a locally designed
water supply system for
Anardale including 1.5 n~
treatmentplant.

Project led to ~tase
II ~0401.

Water Spare 73-78
Parts Fund

Water Devel- 74-79 2,597 Us/S
opient II

St. George’s 86-87 14
Outfall Seer

St. George’s 86-88
Outfall Seer
II

Potable
Water
(Dons)

Potable
Water
(Pret)

30 - Canadian consultants for
supervision of construc-
tion.

S N/A - Canadian consultant study
to define sanitation re-
quireiments for an outfall
sewer of St. GeOrges.

5 10 - Canadian expertise for
design and construction.

1 Canadian cooperant.

- FistS transferred for the
purchase of water supply
arid sanitation lnframtnx-
ture spare parts.

- Equipment and materials
for a water supply system
for 4 rural areas lncli.d-
ing 3 treatment plants.

- Puce, drilling eq.iipiwit,
pipes, fittings at ~d~ic-
In to supply 40 rural
cainstities.

- Loan for purchase of ad-
ditional equipment and
materials by Guatemala.

Local village comuuiities
formed for operation arid
maintenance of water sys-
tame.

- Not finalized yet but
will include corstrw-
tion of an outfall
sewer for St.
George’s.

- Projects Ixatad in 40
rural cain.nities af-
fected by earthquake
disasterS

- Essentially the same
as aboveproject.

Guyana 10155 Linden Water 71-84 2,173 US
Plant

70 - Canadian consulting firm
for design aid construc-
tion supervision.

- Equipment and materials
for 4 treatment,
filtration and
chlorination units of 4
mgd total capacity and
storage tanks, valves,
controls, etc.

Project aimed at
improvements to the
old water supply
system serving
Nackenzie, Wismar and
Christianlxirg.

28 US/S 15Grenada 00308

Grenada 00401

Grenada 13660

Grenada 13659

Guate- 10277
mala

Guate- 10008
mala

1,500

- Design arid coretnxtlai by
local Water Authority.

- Construction equipmmt aid - ~i-the-Job training.
materials purchased by
CIDA funds.

78-85 1,943 US 512 - Canadian consultant for
plarning, design and con-
struct ion of rural water
supply systems.

78-85 3,500 US 512



Table D-1 SIJ~I4ARYOF CIDA BILATERAL WATER API) SANITATION PROJECTS (Cont’d)
AMERICAS BRANCH

~uiitry Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) StudIes & Tech. Assistance Equipment & Infrastructure
comments

Training

Guyana 11057 Water -

Drilling
74-83 1,015 US N/A - Provision of 2 &ill rige,

2 trucks, 1 h~d’ajlic loa-
der, 2 compressors, well
casings and spares from
Canada.

Haiti 00410 Hydraulic 74-79 2,400 URN
Studies

180 - Canadian specialist team
to irwestlgate the h~idro-
electrical resources of
Haitian Rivers.

- Hydrologic data base dev-
elopment.

- Smell amount of hydromet -

nc survey equipment.
- This tad to the desigi

arid implementationof
several subsequent
projects in Energy
Sector in Haiti.

Haiti 11778 Study Group 86-89 2,900
on Develop-
ment

US/S N/A Canadian ,m~ltl-disciplln-
ary team, to study the
potential for future CIDA
involvement in Haiti, in-
cluding water supply and
sail tat ion.

Computer equipment to est-
ablish a corporate rremry/
data base.

Hon-
dares

90 - Plarrting arid design of
potable water systems and
water shed management by
Canadian NGO.

- Distribution tanks, pipes,
construction equipment to
serve 180 rural commm.r-
ities with potable water.

- Project implemented by
voluntary labour, commit-
unity greçs formed and
training in health e~.j-
cation undertaken.

- Watershed management
in 48 rural
camiiulities.

- Country Focus Project
implemented by
CARE/Canada -

Han- 13757 Integrated87-90
duras Water Systame

3,400 US/S 60 - SANAA. Drilling equipment, pipes. Procurement project.

Jamaica 00103 Harbour View 65-74
Sewerage

819 S 20 - Canadian consultants for
design arid construction
si.~ervlslonof a sewerage
system in a Kingston si.b-
urb.

- Materials for treatment
works, puipfng station,
house comectia~ to serve
3,000 houses.

Project also assisted
by LI4ICEF.

Jamaica 00139 St. Mary’s 67-74
Water Project

1,183 US 100 - Canadian engineering ser-
vices for design and con-
struction supervision.

- Provision of pipes, pups,
motors and fittings for a
water supply systems at
St. Mary’s Parish in N.
East Jamaica.

11683 Rural PotabLe 83-86 3,327 US/URN
Water

~m a a
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Table D-1 SLJIMARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS (cont’d)

AMERICAS BRANCH

Country Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Comments

Training

Jamaica 00101 Water Rescmr- 70-77
ces Develop-
ment

- Canadian puops, distri-
bution mains, standpipes
to serve water to several
small rural caininities.

procurement - 4 puips, 3 km main and
distribution piping, mat-
erials for constnrtiai of
a Water Treatment Plant.

10 - Canadian specialists for
the design and construc-
tion supervision of 5
water supply systems.

- Design ~ of 2 reser-
voirs, 5 new wells and
main water pipes servirg 5
smell towns.

- Design and con-
struction of systems
by the local Water
Authority.

- CIDA supplied
materials only for a
water supply system to
serve Port Antonio
area -

- Project located in
Montego Bay, Spanish
Town Svama-La-Mar,
Dornoch, Morant Bay.

Jamaica 00116 Technical
Assistance

70-75 411 US/S N/A - 10 Canadian engineers to
fill managementpositions
in the Natiatl Water kit-
hority.

- Canadian engineers S1’lsed
and trained counterpart
engineers in 0 + M of
water supply system and
constructIon.

Mont- 02088 Water Storage 69-75
serrat and Distritu-

tion

1,986 US 12 - Survey, design and con-
struction managementof a
water supply system for
the Island.

10 reservoirs, pimps and
trunk pipes and upgrading
of existing systems in
entire island.

- ~,-the-job training
construction.

in

Mont- 00308 Water Spare 73-75
serrat Parts

11486 Water Pro-
tection and
Repair

- Funds for purchase of
pipes, fittings, puip
spares etc. for mainten-
ance of existing systems.

Project aims at
keeping operational,
the systems
constructed by CIDA
funds under project
02088.

Jamaica 01101

Jamaica 01102

Minor Water 70-74
Supply

Port Antonio 70-77
Water Supply

189 US 7

480 US

1,299 URN

5 - Canadian
agent -

Construction financing aid
on-the-job training pro-
vided by other donors.

50 US 12

Mont-
ser rat

84-88 492 US 12 - Canadian technical exper- - Painting of 18 reservoirs. - Training In specialized
tise in sandblasting, steel reservoir painting
painting and pipe protec- - Cathodic protection sys- andsanctlasting.
tion. tens.

- Repairs and steel pipe
protection.



Table D-1 S1N4ARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
MIERICAS BRANCH

Country Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) StudIes & Tech. Assistance Equipment & Infrastructure
Comments

Training

Rural Water 84-87 1,535 US/S
and Health

11522 Water Si~mply 83-84
and Sewerage

10 - Canadian planning, design
and implementation thra.~i
CARE Canada.

- ~AJSCstaff for design and
Implementation.

Rehabilitate 13 oLd water
systems -

Miscellaneous water dis-
tribution equipment
(pipes, pimps, spares) as
requested by the Nicarag-
uan Water Authority
(INAA).

- MateriaLs for 1 reservoir,
main and connection pipes
to cornect 6 PuebLo Joy-
enes to the Lima Water
Supply and Sewerage Sys-
tem.

- Formation of 3 local ~i-
struction committees.

- Training of 45 comInulity
health promoters.

- All construction done by
local labour.

- Project implemented by
CARE Canada in the
rural Matagala
District.

- Locations determined
by Nicaragua. Purely
a material supply
project.

- Project located in 6
small communities.
WSC was executing
agency.

Peru 13395 Potable
Water

85-86 95 US/S 11 - Sane as 11522. - 10 Pueblo Jovenes served
and linked to the main
Lima system.

- Sane as 11522 - Essentially as
extension of project
11522 by WSC.

Peru 12300 Rural
Water
St~ply

- Training in maintaute of
water supply systems in
Ancasch

- Projects located
outside Lima and in
Ancasch.

St. 00308 Water Spare
Kitts & Parts
Nevis

73 52 US 10 - Pipes, fittings, drilling
spares etc for the main-
tenance of existing water
systems -

Nicara- 11682
gua

Nicara- 12019
gua

D
~ Peru
I”)

- 10 new vIlLage water sys-
tems, wells, pulpa, staid-
pipes.

- 333 latrines.

Line of 84-88 7,500 US
Credit -

Water
Supply

200 - Canadian
agent -

procurement

90 US/S 6 - 1 Canadian cooperant.

86-88 1,401 US/S 19 - 2 Canadian cooperants for - Reservoirs and water sip-
management and procure- ply systems for Ancasch.
ment.

St. 00108 Water Res- 70-73 432
Kitts & ource Devel-
Nevis opment

- ~AJSC implementation ag-
ency.

US 40 - 2 CanadIan professionals
as cooperants.

- Groundwater survey by Can-
adian consultant.

- Water supply and sewerage
connection to Lime for 11
Pueblo Jovenes.

- Well drilling equipment,
trucks, casings, piping
etc. for over 100 explora-
tory wells on the Island.

- On-site training in well
drilling.

~. a
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TabLe D-1 S1)1ARY OF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
AMERICAS BRANCH

Country Proj. Title Period CIDA Sub- Pop. Outputs
# budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Equipment & Infrastructure
Comments

Training

11044 Exploratory 80-89 3,040 US
Drilling

11281 Frigate Bay 87-88 1,000
Sewerage

45 - Drilling advisory servl~ - 1 drill rig.
by Canadian consultant.

S 11 - Design of sewerage system
for the Frigate Bay area.

15 URN H/A - Canadian management con-
sultant to study and re-
port on the establishment
of a self sufficient I~ter
Authority in St. Lucia.

148 URN N/A - Canadian consultant to
survey the Level of water
resources available in the
Vieux Fort area.

00115 Rochley Bay 71-72 309 US
Water

3 trucks.

- Equipment and materials to
construct transmission aid
distribution mains for
Castries.

- Pipe fittings and valves,
4 booster puips to con-
struct a water pipeLine
from Castries to Rothiey
Bay (8 kin).

- Drill crew supervision.

-Design and
construction by local
Water Authority.

St-

Lucia
00308 Water Spare 72-77

Parts
34 US/S N/A - Water supply spare parts

to keep existing systems
operational -

St. 00401+ Vieux Fort 74-79
Lucia 00402 DeveLopment

25 - Canadian engineering de-
sign and construction ap-
ervision for expansion of
water treatment facilities
for Vieux Fort area.

- Aerial survey aid
ping of Vieux Fort
area.

- Drilling suppLies.

St.
Kitts &
Mcvi s

St.
Kitts &
Nevis

St -

Lucia

St.
Lucia

St.
Lucia

St.
Lucia

1,603 US See#
00115

00101 Water Devel- 69-72
opment

01050 Central Water 70-71
Authority

00148 Vieux Fort 70-72
Water Rescir-
ce

- DriLling techniques. - 66 exploratory and
proóiction welLs.

- Equipment maintenance.

-Design and
construction by local
Water Authority.

50

1,100 USfS - Materials a-id equipment - On-the-job training.
for an expanded water
treatment plant.



Table 0•1 SLJ~NARYOF CIDA BILATERAL WATER AND SANITATION PROJECTS (Cont’d)
AMERICAS BRANCH

~~i~ry Proj. Title Period CIDA Sub- Pop. Outputs
U budget

($000)
Sector Served

(‘000) Studies & Tech. Assistance Eq~ipnent& Infrastructure
Comments

Training

St. 11039 Roseau Dan 83-65
Lucia Pre-feasi-

bi Li ty

11032 Roseau Dan
Hydrological
Data

105 URN N/A - Canadian consultant to
study water deinerd arid
need for future construc-
tion to meet water requi-
rements of the N.W.
Region.

r”)

St. 11547 Rosesu Basin 84-88
Lucia Development C

2,645 URN/US 50 Canadian design ad
documents for Millet River
supply system (intake
treatment plant a-id pipe-
line).

- I Project manager.

- 8 surveyors.

- 2 technical assistants.

- Project Located in the
North West region of
St. Lucia

St.
Vincent

01047 Water Oevel- 69-74
cçxnent Assis-
tance

1,194 URN/VS 60 - Canadian consultant for a
resource study arid master
pLan for water de~elcprmt
of the Island.

• Materials to meet constr-
uction requirements for
additionaL water maine for
Kingston.

St.
Vincent

Carib-
bean

00308 Water Spare
Parts

US 83 - Canadian consultant for
design arid construction
supervision for a water
suppLy system on the
I stand.

- Two reservoirs, main aid
secondary distribution
pipes for Kingston.

- Treatment facility, puip-
ing station and distribu-
tion for N.U. coastal
area.

- Reservoir and primary dis-
tribution for Scuth Coast.

Total for Ara-ims 120,040 2,172

St.
Lucia

83-85 86 URN N/A Nydrotogic data for 2 - Levels, staff groups, Lab - Sane training In data col-
years for Roseau Basin equipment. tection by Canadian con-
water quality arid sedimen- sultent.
tation study.

St.
Vincent

00305 Water Devel-
opment CI

US/s 8373-77 62

73-79 2,460

1,344

- On-the-job training.

N/A - Evaluations and
smell studies.

— a a — —



Table D-2
INVENTORY OF BILATERAL WATER AND SANITATION PROJECT EVALUATIONS

ASIA BRANCH

Coaitry Project Title Project Mid End of Proj. End of lirpact
No. Proj.

Eval.
Proj.
Eval.

Audit Proj.
Report

Eval.

Afghanistan Kabul River Valley 0ev. 108/00602 IC

Sri Lanka Nad~ruOya Reservoir Ccsiplex 0010155 IC
Ancient Ba-ti and Arch Park 0010699 IC

India Groudwater Hydrogeology 468/00103 IC

Indonesia Water Resources Training 0010653 IC
Lontok Water Resources- Phase II 0010657
Timor Island Water Resources 0010658 IC
Bengkulu Water Design Unit 472/00514 IC
Central Java Water Design Unit 472/00515 IC
Lower Solo River 0ev 472/10655 IC

Pakistan Puijab Water and Sewerage 714/00611 IC

Baluchistan Water Su~ply 714/00805 IC

Tando Adan-Ind Water Ptgnt 714/00806 IC

* Information contained in this table was provided by CIDA’s Corporate Memory Unit

0.25



I
I

TabLe D-2
INVENTORY OF BILATERAL WATER AND SANITATION PROJECT EVALUATIONS (Corit’d)

ANGLOPHONE AFRICA BRANCH

Country Project TitLe Project Mid End of Proj. End of Ii~pact
No. Proj.

EvaL.
Proj.
Evat.

Audit Proj.
Report

EvaL.

Ethiopia RuraL Water Si.~Lies 0010992 X x

Ghana Accra/Tema Water St4~pLy 0010131 X
Upper Region WS- Phase I 0010132 X X x
VRA Management Audit 0010972 x
Upper Region EvaLuation 0010975 X
Upper Region WS- Phase II 0010981 X
RuraL Water UtiLization Proj 0010982 X x
Water SuppLy Project EvaL 400/00804 X X

Kenya Rural. Water SuppLy 0010955 X

MaLawi RuraL Piped Water 0010914 X

SwaziLand RuraL Water SuppLy- Phase II 0010873 X
SwaziLand RuraL Water SuppLy 0010875 X X

Tanzania HydroLogy Study 0010816 x
Oar Es Satasm Water SuppLy- 0010862 x
Lower Ru’~u System

Water Resource Dev- Coast Region 0010865 x
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Table D-2
INVENTORY OF BILATERAL WATER All) SANITATION PROJECT EVALUATIONS (Cont’d)

FRANCOPHONE AFRICA BRANCH

Country Project Title Project Mid End of Proj. End of Inpact
Ho. Proj.

Eval.
Proj.
Eval.

Audit Proj.
Report

Eval.

Caneroon Water Si.çply - Kuito 232/01411 IC

Wells - Kousseri 232/08001 X

Gaitia River Basin Study 0010488 IC

Ivory Coast Pr*iv Phase III 0010042 IC

Rural Water - Phase II 0010474 IC

Line of Credit - Forexi 500/00604 IC

MaLi Water Suç~çLy 0010457 IC

Waste DisposaL Trucks 608/00401 X

Morocco Solid Waste Disposal 0010036 IC

Burkina Faso Bantiakari Dam 960/00502 X
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TabLe 0-2
INVENTORY OF BILATERAL WATERAND SANITATION PROJECT EVAUJATIONS (Cont’d)

AJERICAS BRANCH

Country Project Title Project

No.
Mid
Proj.

Eval.

End of
Proj.
Eval.

Proj.
Audit

End of

Proj.
Report

Inpact

Eval..

Barbados Water Stply Inprovement
Phase II

176/00403 IC

Belize Water and Sewerage
Construct Ion

001059 IC IC IC

Leeward and Water Sector Evaluation 0011079 IC IC
Windaard Water Ptignt Training Phase II 0012161 IC IC

Ecuador Guyas River Basin Phase I 342/00122 IC

Grenada Water Developnent Phase II 420/00401 IC

Guatemala Potable Water in Rural Area 0010277 IC IC

Guyana Linden Water Stpply System
Water Drill Rigs

0010155
0011057

IC
IC

IC
IC

Jamaica Water Resources Dcv Survey
Port Antonio Water Siçply Scheme

504/00101
504/01102

IC
IC

Montserrat Water Storage and Distribution 656/02088 IC

Nicaragua Int. Rural Water and Health Edu. 0011682 IC

Peru Evaluation of Project 0011522
Eau Potable - Phase Pont

0012213
0013395

IC
IC

Saint Lucia Vieux Fort Water Development 868/00402 IC

Saint Vincent Water Developnent-Phase II 872/00305 IC
& Grenadines Water Development Assistance 872/01047 IC
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TabLe E-1
IWO WATER AND SANITATION PROJECTS BY YEAR AND BY CONTRIBUTION

(excLuding Cotntry Focus Projects)

I
I

Year
No. of

New
Projects

CIDA
Contritntion

(S miLLim)

TotaL Value

of Projects
(S miLLion)

79/80 14 1.20 4.30
80/81 56 2.00 6.10
81/82 52 3.57 10.40
82/83 105 7.30 22.30
83/84 114 8.95 21.71

84/85 86 4.92 13.40
85/86 43 1.62 4.60
86/87 65 6.00 14.30

TOTAL 535 35.56 97.1

Fig. E-1
NGO WATERAND SANITATION PROJECTS : CIDA’S CONTRIBUTION VS. PROJECT VALUES
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Tthle E-2
CIDA CONTRIBUTIONS TO NGOACTIVITIES IN WATER AND SANITATION

(excluding Country Focus Project Funding)

Asia Anglophone Africa Francophone Africa Americas
Year

Approved No. of CIDA S Total S No. of CIDA S Total S No. of CIDA S Total S No. of CIDA $ Total S
Projects (‘000) (‘000) Projects (‘000) (‘000) Projects (‘000) (‘000) Projects (‘000) (‘000)

TOTAL

No. of CIDA S TotaL S
Projects (‘000) (‘000)

79/80 0 0.0 0.0 5 184.5 421.8 1 200.0 747.1 8 814.6 3,141.5

80/81 18 256.7 855.1 14 1,304.2 3,107.1 10 134.3 213.2 14 315.4 1,959.1

81/82 13 1,647.9 4,508.8 15 871.9 3,541.9 6 179.4 266.5 18 866.5 2,041.9

82/83 18 1,780.0 4,916.9 36 2,411.7 6,122.7 17 804.0 1,735.5 34 2,28&0 9,548.1

83/84 31 1,895.9 3,900.5 43 2,604.9 6,412.3 13 926.6 2,236.8 27 3,520.4 5,157.8

84/85 16 760.6 1,897.7 32 848.6 1,644.1 8 267.8 539.3 30 3,049.8 9,362.9

85/86 10 357.5 577.7 14 765.4 2,845.4 11 12LO 272.1 8 373.7 868.1

86/87 15 684.7 1,384.8 16 1,042.5 3,071.4 11 2,272.7 5,004.7 23 2,014.1 4,846.2

14 1,199.1 4,310.4

56 2,010.6 6,134.5

52 3,565.7 10,359.1

105 7,283.7 22,323.2

114 8,947.8 21,707.4

86 4,926.8 13,444.0

43 1,617.6 4,563.3

65 6,014.0 14,307.3

TOTAL 121 7,383.3 18,041.5 175 10,033.7 27,166.9 77 4,905.8 11,015.2 162 13,242.5 40,925.6 535 35,565.3 97,149.2



TableE.-3
NGO - WATER/SANITATION PROJECTSSUPPORTEDBY CIDA IN 1986/87

Countiy Total Value Total CIDA Nameof NGO TiUe of Projects
of Projects Commitment

S S

Asia

World Vision

Cdn. RotaryCommittee
Int’l Development

Cdn. RotaryCommittee
Int’l Development

Help a Village Effort

SoparUmbour

SoparUmbour

SoparUmbour

SoparUmbour

Sopar Limbour

Sopar Umbour

World Relief Canada

UNICEF Canada

Cdn. RotaryCommittee
Int’l Development

Cdn. Rotary Committee
Int’l Development

Canadian Hunger
Foundation

Motokana Community
Development

Anand-Nagar Water Project

Wells for Drinking Water

Village Wells and Water
System

Drinking Water for
Bayyarans

Potable Water for Naydupet

Drinking Water for
Butchireddypalem

Drilling of 30 Wells

Drinking Water for Madhira

Drinking Water for

Krishgnapuram

Bijang Area Drinking Water

Supply

Water Supply and Sanitation

Water Expansion Project

DistrictWater Supply

Village Water Supply Phase II

Fiji 79,970 51,469

India 33,634 23,634

India 4,000 1,000

India 33,000 24,000

India 55,190 37,520

India 36,766 23,920

India 30,902 19,856

India 102,717 62,377

India 123,458 72,224

India 45,584 30,592

India 33,140 22,794

Nepal 549,730 250,000

Philippines 81,856 30,000

Philippines 160,879 30,000

Sri-Lanka 13,905 5,299

Asia 1,384,731 684,685
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AnglophoneAfrica

South Africa 100,000

Ethiopia 1,623,377 360,000 Water Resource Development

Ghana 5,466 2,400 Fra-Fra District Hand-Dug

Kenya 87,340 57,136

Kenya 149,100 99,450

Kenya 186,118 Muguna B. Water Supply

Lesotho 139,361 90,444 Digging of 40 Wells

Lesotho 35,483 23,988 Water System - Hatsotsane

Lesotho 24,156 16,288 50 Water Tanks

Malawi 127,246 60,715 Kaswamchenje Community
Development

Mauritius 28,880 Community Development

Uganda 10,034 8,025 Water Tank

Uganda 44,902 32,656 Water Distribution

Yemen 476,400 128,750 Water and Sanitation

Foundation Int’l Roncalli Digging of a Well

Cdn. Friends Services Water and Sewage System
Committee

75,000 Canadian Rotary Committee Water for Life

for Int’l Development

SIM Canada

CanadianFriends Services
Committee Well

Canadian Hunger Foundation Village Wells

Canadian Rotary Committee Deep Drilling Program
for Int’l Development

56,640 Y.W.C.A. Association of
Canada

Assoc. Pour Dev. Participe

Assoc. Pour Dev. Participe

Assoc. Pour Dev. Participe

World Vision

10,815 Presbyterian Church in

Canada

Prodeva F.I.C. Inc.

Prodeva F.l.C. Inc.

UNICEF Canada

Zambia 27,120 15,360

Zimbabwe 6,600 4,800

Anglophone 3,071,583 1,042,467
Africa
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Eastern Potable Water/Health

Education

Latrines Construction

Potable Water Network

Agyati Water Supply

Well-digging at Massako

Portable Water Tank

Hydraulic Equipment for
Caritas

Drilling at Mbelkhaoul

Cleaning Water from Wells

Water Tower forAgriculture

Solar Energy Pump

Francophone
Africa 5,004,615 2,272,689

Americas

Bolivia 1,627,500

Brazil 334,800

560,000 CARE Canada

167,400 Emanuel Relief and
Rehabilitation Int’l

10,729 World Vision

27,872 Oxtam Quebec

25,920 OxfamQuebec

13,365 Assn. Que. Pour
Avancement U.N.

Integrated Rural Water and
Health

Brazil Botuminm

Community Development

Project Alagoinhas

Production of Water Pump

Potable Water

Drinking Water at Desgrotte

Francophone Africa

Cameroon 2,879,891

Cameroon

Cameroon

Cameroon

Mali

Rwanda

Senegal

22,677

100,086

114,010

6,600

12,100

1,668,287

1,804,375 CARE Canada

16,492 Fondation Int’l Roncalli

38,130 Oxfam Quebec

21,195 Presbyterian Church in

Canada

4,800 Oxfam Quebec

8,800 Prodeva F.I.C. Inc.

293,287 Cardinal Leger et Ses
Oeuvres

28,570 Oxfam QuebecSenegal 39,284

Senegal

Togo

Zaire

32,000

2,000

124,000

6,000

31,680

OxfamQuebec

Carrefour de Solidarite
Int’l

23,040 Prodeva F.I.C. Inc.

Brazil

Chile

Colombia

Haiti

15,253

38,324

78,040

25,014
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Potable Water - Lefebvre

Seven Community Spring Caps

Younman Virgile Drinking
Water

Bibouze Spring Cap Project

LabelleDrinking Water
Project

Pure Water Against Disease

Sanitary Inst. Project

Drinking Water

Well Digging

Water Tanks - School of
Decouze

Water Pump

Pure Water Project

Encinal Water Project

FeasibilityStudy Water

Supply - Phase II

Nic. St-Martin Water Project

Rural Potable Water

Activities of NGO - Bon
Samaritain

Haiti 14,378 7,909 Assn. Que. Pour
Avancement U.N.

Haiti 45,721 18,533 Canadian Saints Outreach

Haiti 9,737 4,177 Canadian Saints Outreach

Haiti 13,439 5,417 Canadian Saints Outreach

Haiti 19,369 4,513 Canadian Saints Outreach

Haiti 33,670 22,960 Christian Children’s Fund
of Canada

Haiti 28,116 20,4.48 Fondation Crudem Can. -

Haiti

Haiti 11,500 8,250 Fondation de Ia Salle

Haiti 1,100 550 Fondation Guadeloupe

Haiti 5,239 3,810 Oxfam Quebec

Haiti 9,735 7,080 Prodeva F.I.C. Inc.

Haiti 16,372 11,907 Salvation Army

Honduras 10,500 5,250 Cdn. Rotary Committee
Int’l Development

Honduras 60,000 25,000 Terre des Hommes

Nicaragua 1,400,518 808,813 CARE Canada

Peru 973,528 215,000 CARE Canada

Dominican Republic 74,528 39,148 Oxfam Quebec

Americas 4,846,381 2,014,051
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I
Table E-4

OVERALL LIST OF 1460’S FOR WATER API) SANITATION PROJECTS (1979/1986) RECEIVING CIDA SUPP~T
(excludir~ Cowitry Focus Project Raiding)

CIDA
Nate of NGO Contribution

(S ‘000)

CARE Canada 13,552

UNICEF Canada 4,555
CCWP 1,315
Rotary International 1,267

Canadian ORT 1,013
Lkiitarian Service Coninittee 910
Sudan Interior Mission (SIM) 832
Rotary CLtt of Guelph 708

Canadian Lutheran World Relief 671

World Vision 576

Baptist Federation of Canada 499
Sopar 485
CUb 2/3 Inc. 433

Cardinal Leger 351

Adventist Developnent and Relief 337
Association pour Ic develo~enentparticipe 314
Canadian Huiger Funiation 295
BC Save the Children Raid 294

Hope International 269
Oxfam Quebec 236
World Relief Canada 214
Oxfan Canada < 200

Inter-Church Raid International C 200

Salvation Army c 200
Match c 200

Anglican Church of Canada c 200

Mernonite Central Conmittee c 200

Conpassion of Canada < 200

Terre des Homes c 200
South-AsiaPertnership c 200
Horizons of Frienship < 200
Lhiited Presbetarian c 200

Leprosy Mission of Canada c 200
Centre Missionnaire Oblats < 200

Proveda FIC Inc. < 200

Carrefourcia Solidarite International c 200
Canadian Saints International c 200

Etmeniel Relief & Rehabilitation International c 200

Christian Children’s Find of Canada c 200
Fonds International Roncalli < 200

TOTAL M.flER OF NG~SLISTED = 40
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Table E-5
ICDS PROJECT-SPECIFIC FIIJDIPIG BY YEAR

Year Cou,try ICDS CIDA Contrib. Total Value
Recipient of Project

1986/87 Peru UBC S 40,884 $ 158.217

1985/86 No water sector ftaxls disbursed

1982/83 Bangladesh
Botswana
Ghana
Peru

~JSC
cuso

cuso
cuso
UBC

‘usc

S 34,900
23,000

S 57,~

S 15,000

5,250
3,200

464,200
S 487,650

S 865,737

25,000
$ 8%737

5 20,000
26,000
6,200

865,737

$ 917,937

1981/82 No water sector finds disbursed

1980/81 Ghana $ Z,~JO $ 6,~IO

Operation Int’l
cuso
USC

‘uJSC

1984/85 Djibouti

Togo
Peru
Peru

1983/84 Peru

logo

5 69,000
2,000

8,975

2,600
S ~,575

S 127,925
25,000

8,975

2,600

$ 164.5~~
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ISLe E-6

INGO PROJECT-SPECIFIC FUNDING BY YEAR

Year Cotntry 11460
Recipient

CIDA Cont. Total Value

of Project

1986/87 Itilti-national Int’l Ocean Instit. S 210,000 S 210,000

1985/86 Niger Europe Action Accord 10,000 324,400

Sri Lanka Sarvodaya Sb. In.
S

7,800
17,800

165,645
S 4%,045

1984/85 Niger Europe Action Accord 5 1,342 S 324,400

Indonesia Foundation for Int’l
Training

S
11,703
13,045

67,403
S 391,803

1983/84 Niger Europe Action Accord 5 88,658 S 324,400

Indonesia Fouidation for Int’l
Training 25,000 67,700

Sri Lanka Sarvodaya Sb. In.
S

65,000
178,658

165,645
S 557,745
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Appendix F

DATA ON CIDA INDUSTRIAL COOPERATIONDMSION’S

WATER AND SANIFAT1ON PROGRAMS

Note to Table F-i

This table lists recent CIDA Industrial Cooperation (CIDA INC.) Divisions’s water and
sanitation projects by the four regions: Asia, Anglophone Africa, Francophone Africa,
and Americas.

WR Water Resources
WS/S Water Supply and Sanitation

1
I
I
I
I
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Table F-i
SIWARY OF CIDA INDUSTRIAL COOPERATION’S

AS IA

Flood Control-

Eastern Rivers

Water Treatment

Pure Water Bot-

tling

China 014666 Geheyan Water

ControL Project

India 007909 Water Steriliz-
at ion

007953 Water Condition-
ing Eqjipment

000246 Production-
Water Treatment
Eq.iipnent

014359 Water Treatment
Eq.iipnent

Indonesia 008014 Manufacture-
Water Treatment
PLant

008020 Package Water
Treatment Plant
Management

Water SuppLy
Study

Pollution ControL
Ec!.Jipnent

MaLaysia 008249 Study-Water Re-
source!
Sewage

000187 Groundwater Pro-
ject

018426 Waste Water Pre-
cipitation

0186.42 Oil Pollution
Control System

018969 Waste Water
Treatment System

WATER AND SANITATION PROJECTS

Country Project Title Period CIDA SL~-Sector Canadian Recipient Organization
# buiget

(S’OOO)

BangLadesh 009305

018491

019344

85-86 293 WR Northwest Hydraulic Consult Ltd.

86-87 12 ~/S StanLey Associates Engineering.

86 15 WS Taconic Corporation Ltd.

85-86 445 WR Canadian International Project
gers Ltd.

Mana-

80-81 8 WS/S MiracLear Water Ltd.

82-83 13 WS/S Gaco Systems Ltd.

83-87 100 WS/S Gaco Systems Ltd.

85-87 15 WS/S Ruxton Water Treatment Centre

79-81 53 WS/S BCA Industrial Control Ltd.

79-81 10 WS/S Reid Crowther and Partners Ltd.

81-82 239 WS Canrede Ltd.

84-85 14 WS/S Ac~aGuard Sates Inc.

79-80 9 S Canrede Ltd.

82-87 96 WS Stanley Associates Ltd.

86-87 230 S Aq.Ia Pura TechnoLogies Inc.

86-87 334 115/S Bennet EnvirormentaL Consultants

86-87 92 WS/S Enviromental Monitoring and Control
Ltd.

008026

008103
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TabLe F-i
SUIMARY OF CIDA INDUSTRIAL COOPERATION’SWATER AND SANITATION PROJECTS(Cont’d)

ASIA

Country Project
#

Title Period CIDA
budget

Stt-Sector Canadian Recipient Organization

(S’OOO)

Thai Land 009260 Oil PoLLution
Control

84-85 360 S Aqsa Guard Sates Inc.

0089% Mathematical and
Hydrology Model
Bangkok Flood

85-86 182 WR Acres International Ltd.

015063 Water Su~ty Pro-
ject

85-86 278 WS LaLonde Girouard Letendre et Associes

Total 20 2,798
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Table F-2
SLJIIARY OF CIDA INDUSTRIAL COOPERATION’SWATERAND SANITATION PROJECTS

ANGLOPHONEAFRICA

Country Project
#

Title Period CIDA
budget

Sw-Sector Canadian Recipient Organization

(S’OOO)

Egypt 007736 Manufacture-
Water Purifiers

80-81 10 US/S Ianech Ltd.

000251 Manufacture-
Han~u~s

83-86 60 US Monarch Irxijstries Ltd.

000528 Putçe - Can Tech
83

83-84 7 US SASS Mars.ifacturing Ltd.

Ethiopia 007781 Water Supply
Study

81-82 150 WS AESL Ltd.

005746 Water Treatment
Study

83-84 180 US/S AESL Ltd.

019256 Water Study 87-88 296 US/S AESL Ltd.

Kenya 008199 Joint Venture-
Water Well Dril-
ling

81-82 10 US Skyline DrilLing Conpany

Nigeria 008542 Kand Water ~
and Sanitation

82-83 177 US/S Cansult International Ltd.

TotaL 8 890
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Table F-3
SIJINARY OF CIDA INDuSTRIAL COOPERATION’SWATER AND SANITATION PROJECTS

FRANCOPHONEAFRICA

015593 Concrete Pipe

PLant

017339 MineraL Water

018250 MineraL Water

018460 Sand and GraveL

from River

Pump Install-
ation

N a nuf act ure,
Sewer Pipes

Assistance Tech-
nicaL Forexi

0082% Water Pu~s

0082% Ha1c*xmp Testing

008500 ProductIon-
Water Pimps

000442 Production-
Water Purifiers

008509 Production-
Water Pimps

008535 DriLLing Services
- Water WeLLs

000227 Water Hanc%uips

009030 Das at EL Hao-
vareb

000117 Water Si.ppLy for
KMasic

WS Canron Inc.

WS Distribution BeLLe Eau Inc.

WS Distribution BeLLe Eau Inc.

WR Janin Construction Limitee

115 Prockaits Energetiqies Kaine Ltd.

S NationaL Sewer Pipe Ltd.

WS Hydrogeo Canada

TotaL 16 1,411

Caneroon

Country Project TitLe Period CIDA Sit-Sector Canadian Recipient Organization
# bi4get

(S’OOO)

Ivory Coast 000368

014160

019062

87

14

44

275

15

15

259

I
I;85-86

85-86

86-87

86-87

83-84

84-85

87-88

80-81

80-82

81-82

82-83

83-84

81-82

83-84

80

83-85

Nat i

Morocco

Niger

Senegal

Tisiis (a

Zaire

10 WS

100 WS

10 WS

10 WS/S

5 WS/S

10 115

PoLynergie Inc

PoLynergie Inc.

Monarch Industries Ltd.

lanech Ltth

Energetiques Kaine Ltd.

SkyLine DriLLing Co. Ltd.

50 WS Pro&its Energeticpes Kaine Ltd.

248 WR SNC Inc.

259 WS Tec SuLt InternationaL Ltd.
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TabLe F-4
SI.JQIARY OF CIDA INDUSTRIAL COOPERATION’S WATER AND SANITATION PROJECTS

Sewage Treatment
- Can Tec ‘83
(Trinidad)

Sewage Treatment
- Can Tec ‘83
(Trinidad)

Sewage T reatnmnt
-Can Tec ‘83
(Trinidad)

Sewage Treatment
-Can Tec ‘83
(Trinidad)

SmeLL Bore Sm&r-
age InstaLLation

SmeLL Bore Sarr-
age InstaLLation

Incineration
Study

Water Treatment
Eqiipnent

ManuaL Water
Pulping System

Han4xmp Deson-
stration

WeLL Construction
- Tec Canada 84
Exibi tors

Water SuppLy
Study, EL Oro

BottLed Water

Ice Making

AMERICAS

Country Project Title Period CIDA Sit-Sector Canadian Recipient Organization
# budget

(V 000)

Caribbean 000590

000591

000615

000629

019501

020275

006361

015573

007666

007673

014083

006073

021615

008171

83-84 6 S Ruxton Water Treatment Centre

83-84 6 S Photozone Ltd.

83-84 6 S ADIL Ltd.

83-84 6 S Memtek Corporation

86-87 113 S Cowater InternationaL Inc.

86-87 112 S Cowater InternationaL Inc.

84-87 287 5 SNC Incorporated

84-85 15 WS/S John Meuiier Inc.

81-82 19 WS PoLynergie 1980 Inc.

82-84 99 WS Prod.iit Energetiques Kaine Ltd.

84-85 7 WS Descheners DriLLing

85-87 195 WS Proctor and Recifern Int’L Ltd.

87-88 28 WS Louis Morin Inc.

84-85 9 WS DeLisLe Ice and Coal Coapany

St. Lucia

Caynen
Is Lends

CoLcitia

Dominican
RepLtLic

Ecuador

Haiti

Jana i ca
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Table F-4
SLI4MARY OF CIDA INDUSTRIAL COOPERATION’S WATER AND SANITATION PROJECTS (Cont’d)

AMERICAS

Country Project
N

Title Period CIDA
budget

(S’OOO)

Stth-Sector Canadian Recipient Organization

Mexico 000279 Anaerobic Water
Treatment System

82-83 11 US/S ADI Ltd.

000452 Solid Waste Man-
agetnent

82-83 10 5 TriciL Ltd.

008456 Water Treatment
Eqiipnent

84-85 12 US/S Gaco Systems Ltd.

Nicaragua 000473 Bluefields Water
Systems

80-81 10 WR J.L. Richards and Associates Ltd.

000213 BluefieLds Water
and Sewer~ Pro-
ject

83-85 174 US/S J.L. Richards and Associates Ltd.

Trinidad
Tobago

& 00033 Water Purifica-
tion System
C Sttxly)

83-84 27 5 Photozone Ltd.

000221 Manufacture-
Water purifica-
tion System

83-84 83 S PhotozoneLtth

015073 Water Treatment 85-86 50 US/S Water Quality Management Ltd.

Total 22 1,285
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