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Abstract

Changing from technology transfer to technology sharing is essential to enhance the
sustainability of interventionsin the water and sanitation sector. This publication presents
consolidated experiences from atechnology transfer programme implemented in
Colombia between 1989-1996. This programme introduced multi-stage filtration, an
environmentally friendly water treatment technology, in eight different regions. A
human-centred approach has been taken in this programme, which adopts joint learning
projects for capacity building at institutional and community level. Thisapproachisin
line with current theory, and has a great potential to overcome some of the main
problems in the sector. It breaks with the traditional top-down method of technology
transfer and recognizes that technol ogies are embedded in the society were they were
developed. In order to be sustainable, technology sharing is needed to ensure that the
technology matches the new setting. The publication illustrates that a holistic joint
learning project approach, as used over the past several years in Colombia, servesto
develop this match and strongly supports capacity building in the sector. The publication
comprises four main themes: a description of the programme and its results, areview of
key issuesin sustainable sector interventions, a discussion of theory and practice in
technology transfer and an elaboration of the learning project approach.

Keywords: capacity building, decentralization, evaluation, multi-stage filtration,
indicators, intitutional development, learning concepts, sustainability, technology
transfer.
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Preface

This document has been developed in the context of the Technology Transfer
Programme in Water Supply Treatment in Colombia (TRANSCOL ), which was
implemented between 1989 and 1996. This Programme set out to introduce water
treatment by a combination of Gravel Filtration and Slow Sand Filtration, now known as
Multi-Stage Filtration (M SF), to eight regions in Colombia. It was coordinated by the
Ingtituto de Investigacion y Desarrollo en Agua Potable, Saneamiento Bésico y
Conservacion del Recurso Hidrico CINARA of Valle University, Cali, Colombia and the
IRC International Water and Sanitation Centre, The Hague, The Netherlands. Support
was received from the Department for Development Cooperation of the Government of
the Netherlands and the Ministry of Economic Development, the Ministry of Health and
the National Planning Department of the Government of Colombia. Support was also
provided by the regional and local governments of the communities where the
Programme was implemented.

TRANSCOL was implemented by alarge multi-disciplinary team comprising social
scientists, engineers, economists and architects working for CINARA and IRC. Staff
from institutions in the Programme regions and community members also had their share
in the work. Additionally, a group of advisors provided important support. To one of
them Engineer Antonio Castilla one of the founders of CINARA, we would like to
dedicate this publication. To our great regret he passed away in late 1996.

This document presents the experience generated in the TRANSCOL Programme.
It is oriented towards professionals and managers involved in the water supply and
sanitation (WSS) sector. It has been developed by different groups of authors, who
discuss the Programme and three main themes that emerged from it, These themes are:

» an approach to search for sustainable solutions
e amodel for technology sharing, and,
» learning projects for capacity building at institutional and community level.

Different combinations of authors, who all worked in the project, wrote the chapters. Jan
Teun Visscher carried out the overall compilation and editing of the document.

This document exists thanks to the many people that contributed to the
TRANSCOL Programme, in particular the members of the regional working groups, the
local leaders and the participating communities. Although experience with the emerging
themesis still very new, the approach meets with very enthusiastic reactions from the
team members and the communities involved. Also, the water treatment systems are
operating and the approach is being replicated in other projects and regions. It is
therefore important to share this experience with sector professionalsin other parts of the
world as it may contribute to improving the living conditions, particularly the water and
sanitation services, for the many millions who do not have access to potable water supply
and adequate sanitation.






1. Introduction

J.T. Visscher

This publication presents consolidated experiences from the TRANSCOL Programme

and presents lessons learned that can contribute to improving the situation in the WSS

sector. Three important themes of relevance to sector development are discussed:

1. the search for sustainable solutions

2. the change from technology transfer to technology development and technology
sharing

3. joint-learning projects for capacity building at institutional and community level.

It includes a description of the process and findings of the Programme and experience
with the three themes obtained in projects that CINARA and IRC have been involved in,
in Latin America. By documenting this experience and reflecting on it, the authors of the
different sections hope to contribute to the discussion concerning new concepts and
perspectives for more sustainable WSS interventions. This first chapter presents an
overview of some of the problems and the thinking in the sector. It also provides the
context for the following chapters and summarizes their main points. It concludes with
the perspectives for further devel opment, emphasizing the learning project approach that
is emerging from the experience.

1.1 The sector situation

Adeguate WSS facilities are essential for the health and well-being of mankind. In the
International Water and Sanitation Decade (1981-1990) over 1,350 million people
received new water supply facilities and 750 million received better sanitation services,
at acost of USD 9 to 10 billion per year (World Bank, 1990, cited in Alaertset al.,
1996). Despite these huge efforts, the sector still faces enormous problems because at
least another 1,600 million people are in need of good water supply and some 2,600
million in need of adequate sanitation services (Ngjlis, 1996). The poorer sections of the
community are suffering most. They are forced to make huge efforts to satisfy their daily
water needs, collecting it from long distances (atask usually left to women and children).
Many households also purchase water at considerable cost from local water vendors.
Often this water involves a high sanitary risk, being contaminated during collection or
transport, or because of insufficient protection of the water source.

While coverage figures have increased over the past years, it is false to conclude
that we are on the right track. Many installed systems provide neither the continuity nor
the water quantity or quality that is needed. Thisis partly because the organizations
responsible for providing the service do not manage to cover even the cost of operation
and maintenance. This leads to inadequate functioning and eventually to abandoning of
systems, representing a considerable loss of investments.

A participatory evaluation of 40 water supply systems in Ecuador, carried out in
1996, showed that, in 55 percent of the villages, the community complained about
frequent interruptions of the service and the low quantity of water they received
(Visscher et al., 1996). The study also showed that all systems were producing water with
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amedium or high sanitary risk. In Colombia, most communities below 12,000

popul ation, representing some 90 percent of the municipalities in the country, receive
water for only six hours per day (ACODAL, 1995). In 50 percent of these systems,

partial treatment is provided and only in 4 percent does the water receive full treatment
(DNP, 1995). In Bolivia, over 90 percent of the community water supply systems provide
water that isrelatively high in sanitary risk (PRORPAAL, 1995), and in Peru, Lloyd and
Helmer (1991) report that, in their review of water supply systemsin rural areas, not a
single one met the WHO water quality standards. This entails a high risk of transmission
of waterborne disease, as these systems supply water through tapsin the homes, giving
the false impression that the water is safe to drink.

These problems are often associated with deficienciesin the ingtitutions responsible
for policy development, service regulation and water surveillance and control, in addition
to the limited management capacities of the organizations responsible for operating the
systems. But perhaps even more important is that the focus on construction and coverage
still dominates the sector, placing too little emphasis on sustainable functioning and
effective use of the systems.

1.2 A change in perspective

It is clear that the problem of ensuring that everyone has access to sustainable water

supply and sanitary facilities is huge, and that no real solution will be found without a

considerable increase in the rate of progress, an infusion of funding and, above dl, a

change in perspective (Ngjlis, 1996). We have to learn from the past and not continue to

do things as usual. Participants in the 1990 Conference in Puerto Rico reviewed the

achievements of the Water Decade in Latin America and the Caribbean and concluded,

for example, that it was necessary to:

» develop sustainable projects with more emphasis on water quality

» adapt the sector institutions and structures to facilitate a more efficient and effective
handling of water and sanitation problems

» establish policies for integrated water resources management, which contemplate the
protection, conservation, use and re-use of water, adopting the norms of each country

» stimulate research and application of appropriate technologies

» gtrivefor larger community, particularly women'’s, involvement in problem-solving
and project development.

Other organizations have drawn lessons from the Water Decade, clearly indicating the
need for change. These lessons call for institutional development, capacity building, and
inter-agency coordination and collaboration. Technological innovation will also remain
essential for sector development as well as integration of water, sanitation and hygiene
programmes (IRC, 1995).

In practice, the emphasisin the sector still appears to be on enhancing coverage
through the construction of systems, because of political pressure and because doing
things as usual is convenient. This approach generates short term results, but does not
consider the negative impact of the resulting failures, and the deception of the
communities involved when the investments do not fulfil their purpose. It appears,
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however, that several governments and institutions are gradually initiating a process of
change in which they adopt a more integrated and demand-responsive approach to
problem solving, with adequate water resources management becoming a fundamental
issue.

In a comprehensive response to the problems of water resources management as
they affect drinking water supply, the Noordwijk Ministerial Conference for Drinking
Water and Environmental Sanitation (1994) endorsed key principlesto tackle the WSS
issues included in United Nations Commission for Environment and Development’s
(UNCED) Agenda 21. These key principles, enriched with some points from the
Organization fro Economic Cooperation and Devel opment/Devel opment Assistance
Committee (OECD/DAC) meeting on Water Resources Management (Paris, 1994), are
presented in Box 1.

Box 1: Key principles for the water sector

é Integrated management of water, taking into account all the implications that water has
for health, the environment and social and economic policy, and the interaction between
land and water.

& Involvement of all stakeholders, reflecting the different needs of men and, in particular,
women, and involving all sections of society in resolving the problems that affect them.
This can be facilitated by adopting the river basin as the natural boundary for water
resources management.

& Capacity building to develop an enabling institutional environment, that optimizes the
use of available resources, helps to establish responsibility for integrated management of
water at the lowest appropriate level and accommodates a demand-driven approach.

& Dealing with water resources as a social and economic commodity, in order to ensure
efficient allocation and effective use and protection of water.

& Searching for innovations, technological and non-technological, to bridge the gap
between the physical, human and financial resources and the escalating demand for water
and the need for sanitation in the developing world.

(Based on Saunders et al., 1996)

Comparing these principles with the recommendations of the Puerto Rico Conference,
we see that progress is being made and so we have to remain alert on new devel opments.
For example, the theme of women’sinvolvement is clearly changing into a gender
approach to ensure that influence, benefits and burdens are more equally shared between
men, women and children (Wijk-Sijbesma, 1997).

1.3 Meeting the challenge

In this section key aspects of the TRANSCOL Programme and the three themes that
emerged are addressed and put in perspective.

1.3.1 The origin and trust of the TRANSCOL Programme

In Colombia, a very interesting process of change was initiated that addressed several of
the principles that were developed in the Water Decade. In 1989, the Technology
Transfer Programme in Water Supply Treatment, TRANSCOL, started under an
agreement between the Colombian and Netherlands governments. At that time, the
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political, institutional and scientific settings in Colombia were still rather conventional;
however, the first steps towards decentralization were in place, transferring political and
administrative responsibilities particularly to the municipal level.

TRANSCOL was developed to transfer knowledge and experience concerning
Multi-Stage Filtration (M SF), awater treatment technology that does not require
chemicals (Figure 1). This project clearly responded to the call for water quality
improvement in Latin America as raised, for example, in the Puerto Rico Conference.
This call seemsvalid even though Esrey (1990), for example, indicates that the impact on
diarrhoea mortality reduction is higher for interventions in hygiene and sanitation than
for water quality improvement. He finds that the best results are obtained for
programmes that combine water, sanitation and hygiene in their interventions. His
conclusion is based on data from different parts of the world, including water supply
systems such as handpumps with a high risk of recontamination between collection and
use. However, in piped water supply systems with house or yard connections, as found in
large numbers in many Latin American countries, a considerable impact may be expected
from water quality improvements. These interventions are also attractive because basic
water treatment often represents a limited part of the total system cost. Recent outbreaks
of waterborne disease that occurred, for example, in the United States and United
Kingdom, are areminder that microbia pathogens continue to threaten water users also
in industrialized countries if adequate water treatment is not provided (Craun et al.,
1994).

Figure 1: Multi-Stage Filtration plant in los Chancos, Valle de Cauca, Colombia
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TRANSCOL was established as an ambitious project, but soon became a Programme
because the Colombian and Netherlands government allowed alot of flexibility,
provided activities remained within the agreed financia contribution from the
Netherlands government. This ‘freedom’ made it possible to go beyond the initial
objectives and follow a programmatic approach, which is essential for devel opment
projects. This approach makes it possible to respond to changing circumstances jointly
with al Programme partners. This has been crucial for the positive results of the
Programme in dealing with innovative concepts in the rapidly changing water and
sanitation sector in Colombia. It was possible even to accommodate the considerable
delaysthat several communities faced in funding of system improvements. It was also
possible to develop and test methodologies and tools for technology transfer and to
contribute to capacity building at institutional and community level.

In the end, the Programme carried on for seven years, attracted a much larger
national, regional and local contribution, and was able to record the following
achievements:

. It established a place for M SF technology in Colombia and Latin America.

. It promoted and developed a base for consolidating and replicating the MSF
technology and technology transfer methodology in CINARA and IRC and at the
institutional and community levels in the regions in which the Programme was
implemented.

. It developed and promoted a new approach to technology transfer and capacity
building that placed emphasis on the human element. The approach stimulates the
political, managerial, technical and community levelsto jointly search for ways of
overcoming the limitations that prevent sector interventions from fully achieving
their objectives in a sustainable way.

. It strengthened CINARA and developed it into aresource centre for the water and
sanitation sector. This development responds very well to the Colombian policy of
enhancing the capacity of universities to support the productive sector in the
country and to comply with their social mission to assist in the devel opment of
society.

1.3.2 Towards more sustainable sector interventions

TRANSCOL provided an important opportunity for CINARA and IRC to explore the
concept of sustainability and to develop atheoretical framework that is helpful for the
analysis of existing systems and the development of new ones. In this framework, three
dimensions are distinguished within an existing institutional setting: the environment, the
community and the technology. Thisis addressed in Chapter 3. The picturethat is
emerging is that sustainability is best seen as a process in which the existing levels of
development are enhanced by external or internal interventions. When the intervention
stops, the process continues and is sustainable if the development level is maintained or
increased.

Sustainability needs to be addressed at the very start of a project, in order to ensure
that interventions will result in adequate WSS facilities that are functioning and are
efficiently used. Actors involved including communities and agencies contribute to
sustainability and need to be taken into account in integrated planning. Seven main
themes for WSS service provision are distinguished in Chapter 3:



coverage
supply quantity
continuity of service
water quality

cost

management capacity
water culture.
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For each of these themes practical indicators are presented that can be used to review
existing schemes. They can also be used to agree with the community on the
reguirements of a new system, and facilitate the performance measurement of new
projects.

The ideas concerning sustainability gradually emerged in the Programme. Initially,
the focus was very much on water treatment, but gradually it was found that a broader
approach was needed. The review of the sustainability of the systems reflects this, as it
shows that the treatment plants are performing well but that overall system performance
can be improved. Thus a new programme would start with a systematic review of the
situation using the seven themes as a framework for analysis. This would very much help
to clarify the problems and solutions with the different actors or stakeholdersinvolved
and better enhance the sustainability of sector interventions.

1.3.3 From technology transfer to technology sharing

Chapter 4 clearly shows that technology transfer is not alinear process, but much more a
process of sharing experience and information. The essenceis that agencies and
communities jointly find a good match between the technology and the environment in
which it has to function. However, this view does not yet seem to be generally shared in
the sector; technology still seems to be seen more as the technique, the hardware, that is
needed to solve a specific problem - a problem often perceived only by the external
intervention agents, and not necessarily by the end users.

Experience shows that technology transfer is best done in a systematic way by
adopting a systems approach, dealing with technology in the broader context in which it
has to function and the achievementsiit has to bring about. The key components of the
approach that emerge from the experience in the TRANSCOL Programme comprise:

e aleading organization

e aplatformfor decision making

e aparticipatory analysis of the identified problems in their broader context together
with communities and institutions

e jointidentification, and if needed, testing of solutions through applied research

. participatory evaluation and focused information exchange.

It may be concluded from the TRANSCOL experience that improving understanding of,
and the methods by which, technology is transferred in the sector will contribute to the
sustainability of sector interventions and help to make them more effective. Adopting the
concept of technology sharing facilitates the process of matching the technology and the
environment in which it has to function.
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1.3.4 Developing a learning approach

Chapter 5 presents an approach to capacity building, the issue that is being recognized
more and more as crucial to sector improvement and more sustainable interventions.
Joint learning projects, a concept applied and further developed in TRANSCOL and
other projects implemented by CINARA and IRC, show positive resultsin building the
capacities of participantsin the process. The creation of joint learning opportunities
enable the participants to validate and adapt technologies and methodol ogies, training
tools and working strategies to local conditions and to come to grips with themin a
creative way. These ‘learning spaces’ or projects can both serve as demonstration
projects and for establishing human capacity in the institutions and the communities.
They help partners to build self-esteem and find their own ways in problem solving and
communication. The results are promising because partners in these projects now are
multiplying the approach and have adopted new views, particularly concerning the
importance of local experience, conditions, customs and culture.

The experience obtained can be very helpful for countries that emphasize
decentralization of tasks and responsibilities in the sector. Decentralization may indeed
lead to improvements in the efficiency, effectiveness and sustainability of sector
interventions, provided we learn to join forces between sector institutions, local
government, users and users organizations. Joint learning projects, as established in
TRANSCOL, open up the space to explore how this can be done. They help agencies and
communities to agree together on a course of action and to take decisions in a horizontal
and transparent way. They also facilitate |eadership development at different levels and
the strengthening of institutional and individual capacitiesthat help to improve the
planning and management of the sector. It is not only the space to learn and experiment
that makes the difference. It is the way in which capacity building is organized.

The chapter strongly underscores the importance of changing the paradigm centred
on the technology and of adopting a paradigm centred on people, using dial ogue and
experience as the basis for learning. This clearly changes the concept of the external
advisor knowing it all, to a process where all the actors together take development in
hand. It is also stressed that problems need to be viewed in a systemic way, questioning
them in a broader context with inter-disciplinary teams.

A special feature of the working methodology is the emphasis on the use of artistic
and creative techniques, to enhance the perception and sensitivity of the actorsinvolved,
thus providing a basis for change of behaviour. It is clearly not enough to train people or
provide information; people need to become sensitive and willing to do things better.
Enhancing their creativity greatly contributes to creating an environment in which change
can take place.

1.4 Perspectives

Although the concepts of M SF technology and learning projects are still very new, both
seem very promising as they receive a very positive response from the sector. The
learning projects for transferring M SF technology in TRANSCOL provided the
opportunity for the communities and the agencies to jointly identify problems and
experiment with solutions. The potential of M SF treatment was established, and now
sector professionals are available to carry this technology further in Colombia, the
Andean region and even beyond, as CINARA and IRC supported activities with the
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Agha Khan Foundation on M SF technology in Pakistan and CINARA and the Centre for
Health and Engineering supported activitiesin Nepal.

What is even more promising is the joint learning project approach that was
established. This goes well beyond the issue of transferring M SF technology. It gradually
moves towards a strategy that can successfully match human resources development with
institutional development by creating an environment for experimenting with different
approaches to solve sector problemsin a holistic way. Learning projects bridge the gap
between the national, regional and local levelswho are involved in WSS projects. In
involving the key actors and focusing on different levels of decision making, the projects
also contribute to creating an enabling environment for policy development and for the
adaptation of the legal framework to better suit workable sector solutions. The projects
are particularly suited to tackling complex that require inter-disciplinary and inter-
institutional approaches. The approach of holistic learning projects is dynamic and can
therefore be enriched with new developments in the sector. These projects form a good
way for sector professionals to learn to solve new problems and build new capacitiesin
parallel with regular projects in which staff isinvolved. The approach needs further
development, for example, adopt a better gender approach.

The governments of Bolivia, Colombia and Ecuador are now considering adopting
learning projects as one of the mechanisms to improve the effectiveness of sector
interventions. This positive feedback is stimulating CINARA and IRC to further develop
this promising capacity building and technology transfer strategy, which can help to
bring sustainable water supply and sanitation services within reach of alarger part of the
population. It can also help to enhance the effectiveness of sector agencies and
community based organizations.

In Boliviaand Ecuador participatory evaluations that involved different sector
actors and communities have already been implemented with help of the review
framework described in Chapter 3. The results of these evaluations clearly show that,
although most systems do provide water to the communities, their service level needsto
be improved and their sustainability enhanced. Proposals have therefore been devel oped
by staff from the national sector institutions and other actors together with CINARA and
IRC. These proposals for national Programmes comprise a combination of jointly
reviewing sector problemsin detail and jointly identifying, implementing and
documenting solutions. In finding solutions for prevailing problems, technology transfer
between different countries in the region adopting alearning project approach isalso
envisaged.

In Colombia a‘ Sustainability Programme’ was jointly established by the National
Directorate for Drinking Water and Sanitation of the Ministry of Economic and Social
Development (the sector co-ordinating institution), the financing institute FINDETER,
the Urban Investment Fund (FIU), and CINARA. This Programme is embedded in the
Water Plan, 1995-1998, of the Colombian government. This national plan sets out to
modernize the sector, strengthen the national, regional and local levelsinvolved, and
orient sector funding with an emphasis on community participation and management. It is
developed in the context of the national policy for Sustainability in the Drinking Water
Supply and Sanitation Sector. This project involves the national and regional entities of
the Ministries of Internal Affairs, Health and Environment, the Superintendency of
Public Services, and the Regulating Committee for Drinking Water and Basic Sanitation.
In view of the character of the Programme, the Integrated Regional Development Fund
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(DRI) and the Cgja Agraria, in charge of promotion of activitiesin communities and rural
areas, are also likely to participate.

These programmes will make it possible to take the devel opment of the joint
learning project approach a step further. They will create learning opportunities for
development actors in the sector including communities, sector institutions, and
universities. It will help them to understand, develop and adapt technologies and
methodol ogies adopting an inter-institutional and inter-disciplinary approach.

Each of the programmes that have been devel oped includes the following five
strategic components that have a main impact in the sustainability of water supply and
sanitation systems:

1. theactive and creative participation of communities and sector institutionsin the
whole project cycle by working together in a transparent relationship

2. the enhancement of the management of community-based organizations to provide
sustainable drinking water and sanitation services, adhering to principles of quality,
efficiency and environmental soundness

3. the development of water surveillance and control practices, as an important sector
planning and support tool, closely involving the community in these activities

4,  the support and strengthening of training programmes for technical and social sector
staff, technicians, operators and members of the community to enhance the capacity
of the sector

5. the support and strengthening of the scientific and technological capacity of the
sector, in such away that it feeds back into the project cycle aswell asinto the
curricula of sector training institutions.

The intervention horizons of the three programmes are different. In Ecuador and Bolivia
the emphasis is on communities between 500 and 5,000 population, whereas in Colombia
the focusis on concentrated settlementsin rural communities and municipalitiesand in
sections of low-income areas in large cities. The population size of the communities
where these interventions are envisaged ranges between 1,000 and 12,500 people.

The Colombian programme will include twenty Joint Learning Projects (JLPs) in
ten regional areas of FINDETER that are spread over the country. It will be attempt to
include JLPs in different stages of development, to ensure the widest development of
experience related to the planning, design, tendering, construction, operation and
maintenance and management of systems, placing particular emphasis on community
involvement and community management. The choice of the JLPs involves selection
criteriathat include population size, political will, need for improvement, accessibility,
availability of abasic infrastructure in water supply and sanitation and availability of
financial resources. Financing may include local resources and external funding such as
credit systems.

The Programme is already underway, and the Colombian government has provided
the funding for the first phase - a precedent that may induce considerable change in the
sector. In Bolivia and Ecuador, external funding is being sought and positive indications
are being given, particularly in the case of Bolivia.



1.5 References

ACODAL (1995). ‘Discurso de aperturadel XXXVII Congreso de la Asociacion
Colombiana de Ingenieria Sanitariay Ambiental’. In : Revista ACODAL, no. 166.

Alaerts, G.J,; Blair, T.L. and Hartvelt, F.J.A. (eds.). (1996). A strategy for water sector
capacity building : proceedings of the UNDP Symposium, Delft, 3-5 June, 1991. Delft,
the Netherlands, IHE, New York, NY, USA, UNDP.

Craun, G.F. et al. (1994). ‘Balancing chemical and microbial risks of drinking water
disinfection’ In : Journal Water SRT-Aqua, vol. 43, no. 5, p. 207-218.

DNP (1995). Plan de agua 1995-1998. (Documento CONPES 2767 - Ministerio de
Desarrollo Econémico - DNP:UPRU). Santafé de Bogota, Colombia, Departamento
Nacional de Planeacion.

Esrey, S. A. (1990). Health benefits from improvements in water supply and sanitation :
survey and analysis of the literature on selected diseases. (WASH technical report ; no.
66). Arlington, VA, USA, Water and Sanitation for Health Project.

Lloyd, B. and Helmer, R. (1991). Surveillance of drinking water quality in rural areas.
Harlow, UK, Longman.

Najlis, P. (1996). ‘ Supply and sanitation servicesfor al? In: Aubry, S. (ed.). New
world water 1996, p. 9-12.

PRORPAAL (1995). Informa interno No. 6 dirigido al Ing. Fernando Amayo secretario
Nacional de Asuntos Urbanos del Ministerio de Desarrollo Humano. La Paz, Bolivia,
PRORPAAL.

Saunders, D.; de Lange, E. and Visscher, J.T. (1996). Towards sustainable water
resources management: sharing external support agencies policies and practices: ESA
support for integrated WRM. The Hague, the Netherlands, IRC International Water and
Sanitation Centre [unpublished].

Visscher, J.T.; QuirogaR., E.; Garcia, M.; Madera, C. and Benavides, A. (1996). En la
blsgueda de un mejor nivel de servicio, evaluacion participativa de 40 sistemas de agua
y saneamiento en la repiblica del Ecuador. The Hague, the Netherlands, IRC; Quito,
Ecuador, Care; Cali, Colombia, CINARA.

IRC (1995). Water and sanitation for all, a world priority. 1. A developing crisis. The
Hague, the Netherlands, Ministry of Housing, Spatial Planning and the Environment.

Wijk-Sijbesma, C.A. van (1997). Gender in water resources management, water supply

and sanitation : roles and realitiesrevisited. (Technical Paper Series; no. 33). The
Hague, the Netherlands, IRC International Water and Sanitation Centre.

10



2.  Experience and Results of the TRANSCOL
Programme

Edgar QuirogaR., Mariela Garcia V. and Ramén Dugue M.

The TRANSCOL Programme was initiated in 1989 to transfer the knowledge and
experience obtained with gravel filtration and slow sand filtration in the Valle del Cauca
region to eight other regionsin Colombia. In the course of the Programme this
technology developed into the concept of Multi-Stage Filtration (M SF). The goal of
TRANSCOL wasto contribute to the development of methodologies and tools for
technology transfer, and to capacity building at institutional and community levels. This
chapter presents the context in which the Programme took place and presentsits
approach and results, as well asits advantages and limitations.

2.1 Background

2.1.1  The water and sanitation sector in Colombia

At the beginning of the 20th century, Colombia had a population of three million and a
rural-based economy. Basic water supply and sanitation technology was used, that was
often managed by municipalities. By the 1950s, direct intervention by the state in
development activities had increased because of political changes. Large investments
were made, primarily in urban water supply and sanitation, and new legislation was
developed.

The government institute INSFOPAL (Instituto de Fomento Municipal) was created
in 1957 to deal with the urban sector, defined as communities with a population of over
2500. Furthermore, the Programme for Basic Sanitation was established in 1962 under
the coordination of the Instituto Nacional de Salud (INS) to take care of the smaller
communities. The aim of both institutions was to enhance coverage, an ambitious
challenge in atime of rapid urbanization and population growth.

In 1986 a process was initiated to abolish these institutions, because the efficiency
of their programmes was considered too low and too influenced by political pressures.
The results were not sufficient to improve the living conditions of the Colombian
population that, by thistime, had grown to 27.5 million. The need for action was
reinforced by international trends towards a reduction of the role of the central
government and the transfer of responsibilities to the local level. The policy of
decentralization, was actively pursued, as shown by Law 11 of 1986, which stipulated
that national and regional governments could del egate administrative functions related to
service delivery and system implementation to the municipalities. This law created the
legal framework for community involvement in public services and for the election of
governors, mayors and Local Administrative Committees (Juntas Administradoras
Locales).

In 1987, the Colombian government formulated a plan to modify the sector (Plan de
Ajuste del Sector de Agua Potable y Saneamiento Basico) and passed the responsibility
for public servicesto the municipalities (Law 77 of 1987). An office was established in
the Ministry of Works to provide support to these municipalities and develop service
standards. The government confirmed the role of the Ministry of Health in water
surveillance and control. The plan started to move from focusing solely on coverage to
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include an emphasis on water quality improvement in both existing and new systems
(DNP, 1991).

Early in the 1990s another institutional change was made by the Colombian
government through the National Planning Department. The sector was brought under
the Directorate of Water Supply and Basic Sanitation in the Ministry of Economic
Development and a Regulating Commission for Water Supply and Basic Sanitation was
formed in addition to a Superintendency of Public Services, to ensure the proper
implementation of norms, subsidies and tariffs. Thisis supported by Law 142,
established in 1994 to regulate the provision of public services. For the management of
international loans, FINDETER was established as an autonomous institution to support
the development of the infrastructure in the municipalities. Furthermore, Law 60 of 1993
stipulated that the municipalities had to invest 20 percent of the national resources they
received, in water supply and sanitation facilities.

21.2

Between 1975 and 1993, USD 2,795 million was invested in the sector and national
coverage figures increased by 25 percent for water supply and 26 percent for sewerage
systems (Table 1). Nevertheless, in 1994, 8.7 million Colombians till did not have a
good water supply and 13.4 million lacked access to sewerage systems. The situation was
worst in rural areas, with only 44 percent of the population having access to piped water
supply and 19 percent being connected to sewers (DNP, 1986, 1991 and 1995). These
figures do not include non-conventional sanitation options such aslatrines, soin fact a
larger part of the population had an effective method of excreta disposal but were not
included in the national statistics.

Sector investment and coverage

Table1: Sector investment and WSS cover agein Colombia (1975-1993)

Description 1975-1985 1985-1990 1990-1993
Investment (USD million) 1400 990 405
Average Annual Investment (USD million/year) 117 198 135

Increase in coverage in water supply (beginning and
end of period)

51% - 57%

57% - 66%

66% - 76%

Average annual increase in water supply in the
period

0.5%

1.8%

3.3%

Increase in sewerage coverage (beginning and end
of period)

38% - 47%

47% - 51%

51% - 64%

Average annual increase in sewerage coverage in
the period

0,75%

0,8%

4.3%

Based on: DNP (1991, 1995)

If water quality is taken into account, coverage figures are lower because only 62 percent
of the urban and 10 percent of the rural population was estimated to have accessto

potable water (Minsalud, 1992).
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The investment over the total period equals 0.4 percent of the GNP (Gross National
Product), with 55 percent being spent in large cities and 38 percent in medium sized
cities. Only 7 percent was invested in smaller communities with a population of less than
12,000, despite their representing approximately 858 of the 1009 municipalities existing
in 1990. Thislow investment in rural areas matches the international trend in the Water
Decade, where on average, 80 percent of the sector resources were invested in urban
areas (IRC, 1995).

We can conclude that in 1990, at the end of the Water Decade, a critical situation
existed in Colombia, with municipalities being charged with the responsibility for the
provision of water supply and sanitation services, without training or a support
programme to strengthen their technical, administrative and financial capacities (DNP,
1991).

2.1.3 The origin of the TRANSCOL Programme

In 1987, the new mayors, elected by the communities and bound by promises concerning
the improvement of water supply and sanitation services, started to expand coverage and
to introduce water treatment systems. Often they chose rapid sand filtration and chemical
coagulation, complex water treatment technology that can be found in many communities
in Colombia and other countriesin Latin America. While these technologies may counter
the sanitary risk present in the available water sources, they do not match the local
management capacity. The end result has been a series of costly failuresleading to aloss
of investment and an increase in the number of poorly-managed water supply systems
that present a health risk for their users. It has a so raised the number of disillusioned
communities that are becoming more sceptical about the capacity of the State and its
institutions.

Inthiscritical period CINARA, with support from IRC, and in collaboration with
regional ingtitutionsin the Valle region (such as the Servicio Seccional de Salud and the
Comité de Cafeteros), initiated the implementation of water supply treatment systems
using slow sand filtration (SSF) and gravel filtration. These first plants clearly showed
the potential of this technology to solve water quality problems under difficult conditions
and with limited resources in terms of trained manpower. Thisinitial work also facilitated
design improvements, and cost reduction, and showed the potential of gravel filtration to
widen the application of SSF (CINARA and IRC, 1989).

The promising results generated considerable demand from municipalities, who
approached CINARA for support in applying this type of solution to their problems. In
response to this demand, which CINARA could not satisfy alone, the TRANSCOL
Programme was developed. The main hypothesis was that regional and local institutions
participating in the implementation of projects can learn about the technology and its
application, with the staff involved in the learning becoming facilitatorsin future
activities.

2.1.4 The Programme objectives and location

The overall objective of TRANSCOL was to offer technical solutions that really matched
the operational capacity of small and medium municipalities and fitted the
decentralization policy of the government. The specific objectives included:
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Figure2: Locationsand regions where TRANSCOL has been implemented
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EXPERIENCE AND RESULTS OF THE TRANSCOL PROGRAMME

e theintroduction of SSF technology, combined with pre-treatment systems in eight
regions of Colombia

»  thetraining of staff in the introduction and use of this technology

»  the promotion of working groups in each region to serve as multipliers

»  support to the development of CINARA as a ‘ sector resource centre’ in Colombia

e theintroduction and evaluation of community-supported water surveillance and
control activities.

The Programme was devel oped in the departments of Boyacd, Cauca, Cérdoba, Narifio,
Norte de Santander, Tolima and Quindio and the Pacific Coast region of the departments
of Caucaand Valle del Cauca (Figure 2). These departments were selected on the basis
of anumber of reasons, including the interest expressed by sector leaders in the region
and their being representative with regards to social, economical, cultural, technical and
environmental conditionsin the country.

2.2 Methodology

2.2.1 Key elements of TRANSCOL

The main activities of TRANSCOL comprised the organization of I nter-institutional
Regional Working Groups (IRWGs) and the development of demonstration projects.

The IRWGs were established to promote inter-disciplinary and inter-institutional
teamwork and strengthen the capacity of the ingtitutions in M SF technology and
participatory approaches. In each of the eight regions a group of professionals was
formed. Technical and social staff members from participating institutions volunteered
for these teams and obtained permission from their management. In some regions, such
as Tolima, the team also included private consultants.

The team approach hel ped sector professionals from different institutions to jointly
learn about a new technology and new methodologies. A hands-on approach enabled
them to learn by doing and feel the difference that a multi-disciplinary and critical
approach can make in making sector interventions more sustainable. Through the team
members, a contribution was made to strengthening the institutional capacity in the
region and to gaining greater appreciation of applied research.

Demonstration projects were established to experiment with the technology and
create the space for collaboration between the institutions and the communities. This
implied the active involvement of agency staff , local authorities and members from the
community. In each region two projects were selected together with the IRWGs, adopting
the criteria presented in Table 2. These criteria aimed at ensuring that the plant site could
be visited easily to enhance the demonstration potential. Furthermore, they tried to match
afavourable environment for M SF treatment with conditions that were representative for
the respective regions. By guaranteeing the availability of training facilities close to the
plant, project implementation was made easy and future capacity building activities were
more easily organized.

The concept of demonstration projects stems from the technology transfer approach
used by IRC in the International Development and Demonstration Project on SSF (see
also Chapter 4). This project followed a demonstration with a rather one-way approach,
leaving limited room for learning as the national ‘advisors were transferring their
experience to sector staff. In the TRANSCOL Programme, however, the concept was
adjusted into a much more two-way exchange and development process. The teams that
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were introducing the M SF treatment were confronted with a range of problems, including
tendering difficulties, selection of operators and conflict management by the community
for which they did not have ready made answers. This changed the demonstration
projectsinto learning projects in which it was recognised that the communities and the
agencies needed to solve problems together through dialogue and needed to experiment
to find the best solutions (see Chapters 4 and 5). This change also made it possible to
learn how to adapt to the fundamental political and institutional changesin the sector in
Colombia.

Some problems, such as water leakage, only became apparent towards the end of
the Programme when the treatment plants were put into operation. This wastoo late to
introduce major improvements, particularly as changes in the distribution system often
involve considerable cost. So here there still exists scope for improvement.

Table2: Selection criteriafor demonstration projects

Themes Criteria

Easy access short distance between the Regional Centre and the community
good access roads in summer and winter

short travel time to the community

availability of communication means

Necessity and viability of year round availability of water in the source

the treatment moderate turbidity and colour levels

prevalence of water borne diseases in the community

Ease of application of the population below 5,000

technology existence of piped water supply system
availability of construction material including filter sand and gravel
community request to improve water quality
presence of sector institutions in the community
existence of a water committee or other community organizations
existence of investment plans for water supply and sanitation
Sanitary conditions and existence of excreta disposal facilities
_availability of a health availability of a waste collection system
infrastructure
presence of a functioning health infrastructure
Good training facilities existence of schools or other training facilities

availability of hostels and restaurants

availability of electricity

222 Process and strategy

From the start, the acceptance and support of the departmental government and the
management of the participating institutions was sought. Staff from these institutions
became involved on avoluntary and part-time basis. The participatory processin the
project helped to develop their capacity to critically analyse the situation and stimulated
their creativity and responsibility to take action. An approach of inter-active training was
adopted, comprising training workshops and field work. Thistype of training is based on
arecognition of the fact that both participants and facilitators have important
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information, knowledge and experience that needs to be shared. The workshops always
included training in participatory techniques. They also covered technical aspects of the
planning, design, implementation, construction and management of M SF systems. The
learning continued in the field, where the IRWGs were accompanied by CINARA staff
members, broadening the process to also include community members.

In the communities, horizontal working relations were strived for, respecting
different opinions and recognising that everybody has contributions to make. First,
contacts were always established with the local formal and informal leaders. Thiswas
followed by a community meeting to inform as many community members as possible
about the Programme. Dialogue and interaction between agency staff and communities
was stimulated through participatory tools and techniques that helped people to gain
insight in their own situation. The approach recognized the cultural identity of each
community and supported the reconstruction of their own history. The main activities at
community level included: house visits, observations, focal group meetings, structured
and semi-structured interviews, creative workshops and the formation of support groups.
These groups assisted the community organization responsible for the system to shape
the project and monitor the implementation of concerted activities.

The Programme did not yet adopt a gender approach as is now being promoted in
the sector, but did make special efforts to stimulate, involvement of women through
house visits and by organizing meetings at times and places that did not much interfere
with their daily work. Creative workshops also proved an excellent mechanism for this
and for team building. Other forms of communication such as painting, music, theatre,
modelling and poetry, were used in these workshops to bring the participants closer
together and stimulate sharing of experience. This also helped the less vocal participants
to gain self-confidence and ‘voice' opinions, sentiments, preferences, objections and
ideas in public. These workshops were held on several occasions during the project,
enabling joint decision making and hel ping to focus on the long-term sustainability of the
activities.

Main Programme Activities

The approach that was followed in TRANSCOL comprised the following steps:

1. Selection of theregion, taking into account its potential for the application of the
technology and the existence of palitical and institutional will to participate in the
process, giving preference to regions with alower level of technical development.

2. Introduction of TRANSCOL in theregion, by discussing itsimplications and
support requirements. After meeting with political and institutional leadersinvolved
in the sector, aregional seminar was held to present the Programme, its objectives,
philosophy, strategies and organization. Also general information on sector policies,
and the way the Programme activities related to them was presented. Emphasis was
placed on the important role research and scientific development can play in
enhancing the effectiveness and efficiency of the sector in truly providing answers
to prevailing problems in the region. This seminar resulted in the establishment of
IRWGs formed by participants from the different sector ingtitutions, and in
agreements concerning the provision of support by these ingtitutions in terms of
finance, transport and subsistence.
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Pre-selection of communities, starting with areview of information availablein
the participating institutions concerning communities with the potential to become a
demonstration project. Thisreview was initiated by bringing staff of the
participating institutions together in a workshop to support team building,
strengthen the inter-institutional and inter-disciplinary work approach and discuss
the selection criteriafor demonstration projects. The review provided the basis for
the pre-selection of communities. A one day visit was then made to each of them to
discuss with the communities their interest in possibly participating in the
Programme and to verify and complement the information obtained. Another
workshop was held to select two communities as the main locations for the
demonstration projects, applying the criteriain Table 2. Two more were chosen as
possible replacements in case one of the first two proved not to be feasible.
Evaluation and selection of Programme communities began with atraining
workshop in which the IRWGs expanded their understanding of the philosophy and
methodology of the Programme and the water treatment technology involved. This
enabled the teams to implement a three day participatory evaluation in the two
communities. They discussed the Programme with the community, explored their
interest and developed key information with them, including information on water
sources and possible plant locations. The evaluation was repeated in one of the
other two communities, in case one of the first communities did not want to
participate or did not comply with the requirements of a demonstration project.
Planning and design started with a two week workshop in Cali for members of the
IRWGs. This helped to familiarize them with M SF technol ogy and inter-
disciplinary project development. They brought with them the information collected
in the communities, including socio-economic and technical data (including
population size and distribution, topography and soil conditions on the possible
plant site). Together with the advisors from CINARA this was reviewed and the
results used to make an outline design for the water treatment plant and to outline a
socio-educative plan for working with the community in the different project
phases. Thereafter the workshop participants returned to their regions, where
together with CINARA staff they initiated the activities in the communities. The
work began with a creative workshop in which community members, both men and
women, reflected on the potential health benefits of water quality improvement, and
reviewed and approved the treatment plant design and the socio-educative plan.
They also discussed the costs and their possible implications for the water tariff
needed to sustain the system.

Financing, tendering and construction started with the verification of available
resources in the communities and agencies, and the levels of credit required. Tender
documents were made by the IRWGs and tender procedures implemented mostly
through the municipalities. Contracts were made between the municipalities and
construction companies. Construction of the works was organized in consultation
with the community and included their participation in an official civilian
monitoring committee. This committee is now obligatory for construction works
that are partly financed with public funds. The contractor and committee members
received a short training concerning the construction requirements. Both water
committees and operators were aready in place in the communities, but they had
little experience because the existing systems did not include treatment. Training of
the water committee and the operator started during construction in order to prepare
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them for operating the treatment system. Construction was completed with aleakage
test of the structures before putting the gravel and sand in the tanks and starting the
operation.

7. Starting up the plant began by accompanying the operator and the water
committee in the process to initiate plant operation, filling the units with water,
putting them in operation and gradually increasing the flow velocity when
maturation of the biological layers proceeded. In this phase, efforts were also made
to stimulate the community to improve the protection of the catchment area,
enhance efficient water use and reduce the sanitary risks associated with the system.

8. Monitoring and evaluation comprised several visits from the IRWG and CINARA
staff to support the water committee and the operator, monitor the performance of
the system and analyse possible problems with its functioning and use. This
monitoring is being continued by the operators, but they need some support which
reguires institutional capacity which does not yet exist in the region. As part of the
overall evaluation of the Programme, a national workshop was organised in which
staff from CINARA and the IRWGs, as well as community members, participated.
The participants reviewed the findings and achievements and prepared plans to
further develop activities and overcome some of the limitations they had identified.

9. Presentationsof resultsand experiences were made by IRWG members and
community representatives in a national seminar aimed particularly at the political
and management level involved in the sector in Colombia. This meeting was also
used by FINDETER, in conjunction with the Ministry for Economic Devel opment
and CINARA, to launch a new Programme that strives for sustainable solutions for
key problems in Colombia’ s water and sanitation sector.

2.3 Organization and financing of the Programme

2.3.1 Organization

The Programme has been developed and co-ordinated by CINARA and IRC as shown in
Figure 3. It received support from the Netherlands government through the Directorate
General for International Cooperation (DGIS). The government of Colombia provided
support through the Ministries for Economic Development and Health and the National
Planning Department. Considerable support was received from regional and local
governments and from the communities in which the Programme was implemented.

For Programme implementation, interdisciplinary groups were established in
CINARA and in the regions (IRWGS). The CINARA team included engineers, socia
scientists, economists, social workers, and architects. It was supported by external
advisors in some key areas such as soil mechanics and construction. For each region a
technical and a socio-economic staff member of CINARA were nominated to coordinate
the activities with the IRWG, the municipalities and the Programme communities. The
CINARA team facilitated the implementation of the Programme and assisted in the
generation of financial resources for plant construction. At the regional level,
coordination and implementation was in the hands of the IRWGs. These included staff
from the regional health services, universities, regional corporations, public service
organizations and departmental planning offices. These institutions provided logistic and
financial support for the participation of their staff and in several cases also for
congtruction. The coordination of each IRWG was delegated by the regional Governor to
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one of the organizations. At thelocal level the activities have been coordinated by the
IRWGsin close collaboration with CINARA, the municipal administrations and the
water committees.

Government of

Colombia Project Management
IRC-CINARA
Netherlands
Government
Project Team CINARA
. including
National External
S(_actc_)r Advisors
Institutions 8 regional team leaders
Regional and
Governmental - — -
Sector 8 inter-institution regional
Institutions working groups

18 municipalities and communities

Figure 3: Organizational chart of TRANSCOL

2.3.2 Financing

TRANSCOL received atotal of NLF 4,655,155 (USD 2.9 million as at December 1995)
from the Netherlands government. The national, regional and local contribution
amounted to USD 3.2 million, including an investment in infrastructure of COP 2 hillion
(USD 2 million) and another COP 1.2 billion (USD 1.2 million) in salaries, logistic
support, travel and subsistance. This contribution came from different sources. The
Ministry of Health agreed with CINARA to co-finance the Programme and FINDETER
made credit available for the municipalities involved. The municipalities also made
resources available that together with the inputs from community members, provided for
34 percent of the construction cost.

The key to this considerabl e contribution was a combination of interest from
communities and authorities, continuous fund raising support by CINARA and the
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regional teams, and a flexible Programme approach that made it possible to adjust to
changesin the sector. The distribution of the total Programme expenditures is presented
in Figure 4.

National Salaries
9%

International
Salaries
2%

Construction
33%

CINARA Salaries
24%

Training
10%

Equipment and
Infrastructure
10% Travel
Publications 10%
2%

Figure 4. Distribution of Programme expenditures (USD 6,121,000)

2.4 Results and experience

TRANSCOL has been an enriching experience for all involved, with important
achievements and lessons for the sector. The results are summarised below under the
following headings:

»  successful introduction of the technology and methodology

e establishment of Interdisciplinary and Inter-institutional working groups

» agpacefor anew methodology and type of engineering

e CINARA developed into a Sector Resource Centre.

2.4.1  Successful introduction of the technology and methodology

Eighteen community managed M SF systems have been established in eight regions.
The M SF technology was introduced by constructing eighteen demonstration projects
(Figure 5). In two regions, three projects instead of two, were developed in response to
requests from these regions (Table 3). Initially Limones, a community in the Pacific
Coast, was also included, but here the planned system could not be constructed because
of water quantity problems and funding limitations. Construction costs differed
considerably between projects because of the variation in design capacity (65 to 500
I/c/d), availability of construction material, transport cost and the number of treatment
barriers needed to cope with the different levels of hygiene risk related to the water
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resources. Also the percentage of ACP (Administration, Contingencies and Profit) that
contractors can claim varies between regions from 15 percent in Tolimato 32 percent in
the Pacific Coast. The limited experience of the contractors with M SF construction
implied relatively high cost, but that will reduce when experience and competition
become larger. Finally, because it concerns demonstration schemes, the design of the
systems has been conservative. Thisis more costly but ensures good treatment results,
building in a safety margin to cope with unexpected water quality problems.

Figure5: The MSF plant in Paispamba, Cauca, Colombia, one of the demonstration
systems

The eighteen communities have populations of between 161 and 3,528. Nine are
concentrated rural settlements and nine are municipalities. The systems are managed by
the local operators, sometimes with help of their wives. In Puerto Algjandria (Quindio),
the plant is operated by afemale operator. In some communities, the present operators
have had little training because they have replaced trained operators as a result of
political changes.
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Table3: General information concerning the demonstration projects

Locality Type Region Population Design Cost Cost
Capacity Total per Lps
(Lps) (1000 USD) (1000
USD/Ips)
Cerinza Municipality | Boyaca 1304 7.5 85.6 11.4
Togui Municipality 855 2.2 28.0 12.7
Paispamba Municipality | Cauca 498 2.2 25.8 11.7
El Tambo Municipality 3528 14.2 66.0 4.6
Aserradero-El | Rural area | Cérdoba 1068 2.2 50.0 22.7
Hueso
La Doctrina Rural area 3500 4.5 88.0 195
Triana Rural area | Costa 390 1.5 60.0 40.0
Zaragoza Rural area | Pacifica 750 1.0 45.0 45.0
Santa Municipality | Costa 2782 5.6 145.0 25.9
Béarbara Pacifica
Contadero Municipality | Narifio 1081 3.5 28.0 8.0
Yacuanguer [ Municipality 2.500 5.0 43.0 8.6
Aguasclaras | Rural area | Norte de 543 2.3 27.0 11.7
Pamplonita Municipality | Santander 750 2.5 25.5 10.2
Puerto Rural area | Quindio 161 0.7 30.0 42.8
Alejandria
Quebrada Rural area 361 2.0 50.0 25.0
Negra
El Convenio Rural area 2200 115 70.0 6.0
San Felipe Rural area | Tolima 900 3.5 20.0 5.7
Suérez Municipality 1283 6.0 65.0 10.8

Fifteen (83 percent) of the community-operated M SF systems were constructed one and
four years between. These are functioning well with average filtration periods (time
between cleanings) of more than three months. The water they deliver is, for most of the
plants, reaching the standard required WHO water quality guidelines (Chapter 3). In
Cordoba, the construction of the two systems was slow, and by the end of 1996 they had
not entered into operation. A water group formed at the University of Cordoba, by
members of the IRWG, is supporting the process of putting these plants in operation.
This group has also initiated an evaluation of seven slow sand filters that exist in the
region but face difficultiesin their operation. In the Pacific Coast region, the construction
of the MSF plant in Santa Barbara de Timbiqui, delayed because of political interference
and limited institutional support, was completed in early 1997.

The vast mgjority of the systems draw only a small part of the water available in the
water source which they tap. Only one system has water shortage problems in the dry
season. Nevertheless, inefficient water use and high leakage prevail in most of the
communities. To compensate for this, operators overload the treatment plants, causing a
higher work load for themselves. On the positive side we see that, although these plants
are overcharged and sometimes operate at flow velocities that are 50 percent above the
design rate, they are consistently producing water low in hygiene risk.

The picture that emerges shows that operators and communities have limitations,
and that their capacity to manage their systems needs to be improved. Their ‘water
enterprise’ needs to be strengthened to ensure that it can function as an independent
organization. There is also aneed to formalize a training programme for operators,
towards which the national education service SENA, together with CINARA, istaking
steps.
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Other problems that need attention include the quality of construction, particularly
of distribution networks, and the insufficient protection of water catchment areas that
may lead to future deterioration in water quality.

2.4.2  Establishment of interdisciplinary and inter-institutional working groups

Eight regional working groups wer e formed, comprising staff from different
institutions. TRANSCOL started with 161 staff members from 86 ingtitutions. Six years
later, 43 staff members from 34 institutions were still active in the working groups. This
includes staff from key institutions such as the Regional Health Services and the regional
planning office, have been involved throughout.

Participation in the groups gradually reduced over the seven years of the
Programme because the changing roles of the sector institutions created uncertainty and
unstable jobs. With the projects already in an advanced stage it proved difficult to
involve newcomers. In most of the groups, personal commitment and enthusiasm for the
approach were perhaps the main reasons for many of the participants to continue their
participation, but thisin itself was not always sufficient if their institutions did not put it
high on their priority list. Other causes can be found in some of the points raised in the
participatory evaluation of the Programme as reflected in Table 4. An important lesson is
that a technology transfer programme has to establish institutional commitment from the
very beginning and formalize the expected inputs and resultsin an agreement between
the organizations involved in the Programme.

Replication of the technology and methodology has been achieved. Working
group members are replicating the methodol ogy and technology in other communitiesin
their region, including the development of new WSS projects and training of operators
and community leaders. In the course of the Programme, the vast potential of M SF
technol ogy was established. Already eleven plants are under construction in the regions
and another 51 are being planned (CINARA and IRC, 1996). In Boyaca, members of the
IRWG promote the implementation of a plan that aims at the optimization of 21 SSF
plants in the region. These systems were constructed several years ago, do not include
pre-treatment and are facing design, operation and maintenance problems that need to be
overcome.

MSF has less potential for most communities in the Pacific Coast. The flat
topography makes it necessary to pump the water to the treatment plant and thereafter to
pump it into the distribution system. This double pumping is far too costly for the local
communities, which have very low income levels. An alternative in thisregion is the
promotion of rainwater harvesting, as rainfall isvery high, up to 11 metres per year, with
very short dry periods.

Replication is also starting in other regions that have not been involved in the
Programme. For example, in Risaralda, four institutions (Servicio de Salud, Comité de
Cafeteros, Corporacion de Desarrollo and Empresas Plblicas de Pereira) together with
CINARA, areredlizing a programme to transfer M SF technology, assuming all costs
involved and ensuring that their staff have sufficient time to participate in the activities
while receiving full support from their superiors.
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Table4: Strengthsand limitations of the IRWGs

Strengths

Limitations

Continuity of staff members of some institutions
forming a core group in the region

Insufficient institutional commitment

Continuous presence of health sector institutions

Changes of the directors and other
leading staff in the institutions

Institutions not objecting to the participation of their
staff and providing support for travel and
subsistence

Lack of continuity in staff because of
unstable positions in some of the
institutions

Effectiveness of the interdisciplinary and inter-
institutional approach gained respect at political
and institutional levels

Lack of continuity for some institutions
because of changes in the Sector

Commitment of staff.

Friction between institutions

Recognition of the IRWG by the communities and

Few professionals with a socio-economic

sector institutions background in the institutions and the

IRWGs

Establishment by the IRWGs of an environment for
the diffusion of the methodology and the
technology in the region

No representation of the communities in
the IRWGs

IRWGSs showing capacity to implement MSF as a
reliable alternative and to introduce a new process
approach to project implementation

Source: CINARA/IRC, 1996

A learning opportunity was established at institutional and community level. In
total, 73 events have taken place in which over 600 staff members of different institutions
learned about the technology and the methodology. Some 30 percent of them were
women. Another 1,500 persons from the eighteen communities (water committee
members, operators and local leaders) have participated in more than 76 learning events
organized by the IRWGs and CINARA. Here, on average, men'’s participation was only
somewhat stronger than that of women, with strong differences in some communities. In
a participatory evaluation of the Programme it was established that, on average, women
accounted for 52 percent of the community members involved in planning and design
(range 40 to 80 percent), 32 percent of those involved in construction (range 20 to 50
percent) and 40 percent of those concerned with operation, maintenance and management
(range 10 to 60 percent) (CINARA and IRC, 1996).

While the Programme did include some special activitiesto reach out to women in
the communities, it did not yet follow a gender-specific approach that distinguishes
between the roles and realities of men and women and reviews the consequences for and
with each of these groups. What has become clear from the participatory evaluation is
that women have played an important role in the Programme. In Zaragoza (Costa Pacifica
del Valle), women living in the part of the community that could not benefit from the
treatment plant because of the topography, participated in the design of rainwater-
harvesting structures and, together with the men, also took an active part in monitoring. A
good example of female leadership isin La Doctrina (Cérdoba) where a grandmother
coordinated the work of the community support group to reconstruct the history of their
water supply system. Paispamba (Cauca) is an example showing that activities go beyond
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the Programme. Here awomen’ s committee is promoting the improvement of the water
catchment areathat is facing deforestation problems. Other examples include La Doctrina
and Aserradero-El Hueso (Cérdoba), where women’s groups are promoting latrine
construction, and Triana (Costa Pacifica), where awomen’'s group isleading a new
sanitation and hygiene programme with support from UNICEF and CINARA.

However, there are still limitationsin involving women as full partnersin the
process, as can be seen, for example, in Y acuanquer (Narifio). Women established alist
for the election of the water committee with only female candidates. At the time of the
elections, however, nobody voted for thislist, not even the founders. So it is till very
important to further develop methods and approaches to strengthen the involvement of
women, as was done, for example, in aworkshop on involvement of women held in Cali
in 1995 (Céceres et al, 1993). Methods should go beyond women involvement and adopt
a gender perspective, catering for specific activities related to men, women and children,
and focusing on the different roles they play in their communities.

Support material was developed for technology and methodology diffusion.
The material was prepared for the activities with the IRWGs and the communities, taking
into account the different educational levels of the participants. These materialsinclude
manuals, posters, videos, workshop materials, a design and construction manual for MSF
technology, a series of presentations in national and international events and articlesin a
range of national and international journals.

Water surveillance and control with community involvement was introduced.
In nine of the demonstration projects, in Tolima, Narifio, Costa Pacifica and Boyaca this
was done together with a project supported by the Ministry of Health. The IRWGs and
the respective communities were closely involved in monitoring the treatment plant and
the water supply system as awhole. Mapping of the system with the community helped to
identify problems and limitations and the underlying causes. This made it possible to
initiate activities to improve the situation, with different community members taking
responsibilities in different phases of the process. It also enabled setting of priorities for
investments to enhance the sustainability of the systems. Furthermore, a visual method
was introduced for water quality monitoring. This methodology and these tools are now
available for the institutions that play arole in the monitoring, conservation and
protection of water resources and water quality. The approach facilitates an active
involvement of the community in water surveillance and stimulates better protection of
their water supply system and the water catchment areas. The agency response is
positive, and their staff start to see the value of a more horizontal relationship with the
communities. On the other hand the ingtitutions still have a very limited capacity to really
make things happen in the regions.

243 A space for a new methodology and type of engineering

A new technology transfer method was developed. An important result, not related to
any of the specific objectives, was the development of learning projects to transfer
technology and contribute to capacity building (Chapters 4 and 5). This approach was
gradually developed by CINARA and IRC, starting from the projectsin TRANSCOL.
Another important project that has contributed important |essons was organized with the
municipality of Cali through its municipal works organization (EMCALI). This project
aimed at the improvement of WSS servicesin the rural and peri-urban areas of Cali.
Important experience was also established in the M SF project in Risaralda and the
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participatory evaluations of 40 WSS systemsin Ecuador (Visscher et al., 1996) and
fifteenin Bolivia (Quirogaet a., 1997).

Theresultsareincluded in different university programmes. A new type of
engineering emerged in the Programme that is consistent with the recent policy of the
Colombian government to enhance the scientific and technical capacity of the universities
and strengthen their links with the productive sector and the ingtitutions involved in the
development of the country. Members of the IRWGs, working in five universitiesin Cali,
Cordoba, Boyaca, Norte de Santander and Quindio, have included M SF technology and
the working strategy with the community in their university curriculum. They are also
using the methodology and techniques in new projects and are promoting the
development of work groups for research and technology development in their regions.

The experience obtained by CINARA staff has also been the basis for the
development of the Post Graduate Programme in Sanitary and Environmental
Engineering in Valle University that is being implemented with support from the
Netherlands government through the International Intitute for Infrastructural, Hydraulic
and Environmental Engineering (IHE) and the Delft University of Technology. Severa
CINARA staff members lecture in this Programme, using their experience of
TRANSCOL. In thefirst three years (1994, 1995 and 1996), 45 students from Colombia
and other countries in the region participated in the Programme, fifteen aiming at a
specialization and 30 opting for an Msc.

2.4.4  CINARA developed into a Sector Resource Centre

The Programme facilitated the establishment of the CINARA Foundation and the
CINARA Institute as part of Valle University. CINARA started as aworking group in the
University but it was needed to also establish afoundation to be able to organize and
manage a Programme of the magnitude of TRANSCOL. At the end of the Programme,
CINARA has become an organization with a clear profile in Colombia and the Latin
American region, and is being recognised as a useful resource for the WSS Sector (DNP,
1991). It has the status of both a foundation and a University institute. TRANSCOL also
made it possible to develop concepts that are in line with the policy of the Colombian
government. This policy aims at better organizing the role of science, strengthening
institutional capacities and facilitating technological innovation. Another result is that
CINARA has become part of a network of institutions and professionals from a range of
countriesincluding Argentina, Brazil, Bolivia, Canada, Ecuador, England, Guatemala,
India, Nepal, the Netherlands, Nicaragua, Pakistan Panama, Peru, Spain, Switzerland,
USA, and Venezuela, as well as within Colombia at the national, regional and local level.
Of great importance has been the use by CINARA of the Programme and its international
contactsto invest in its staff, its main resource (Box 2).
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Box 2: Staff development in CINARA

CINARA'’s full-time professional staff increased from fifteen to 47 between 1989 and 1996, five
of them being nominated as teachers at the Valle University. This staff includes sanitary
engineers, architects, sociologists, social workers, psychologists, communication specialists,
a historian, an economist, a chemist and a biologist. Fourteen have a Master’s degree, three
have a specialization and five are PhD candidates. In 2000 they expect another six Masters
and three new PhD candidates. Half of the academic staff are women, four of whom are
involved in leading management tasks. They also have 27 technical staff and five advisors.

CINARA has made a great effort to train its staff, to help overcome the shortage of
trained professionals and researchers in the sector. In 1995, for example, USD 194,000 was
invested in training, of which USD 82,000 (42 percent) came from its own resources and USD
109,000 (57 percent) from international projects and agreements.

Furthermore, some 25 students have been participating in CINARA projects to obtain
their academic degree or Masters title. Students from other countries in the region, as well as
from Europe, are also coming to implement research activities in CINARA.

In Valle University the CINARA model is now used as an example of how scientific and
technical activities can consolidate networks and core units of development, and enable
the university to work in support of the productive sector in the country.

The Programme also supported the development of the infrastructure of CINARA in
the university and in its research and technol ogy transfer station in Puerto Mallarino, the
premises of the main water treatment plant of EMCALI.

2.5 Conclusions and perspectives

The results obtained in the TRANSCOL Programme show that the methodology and the
technology transfer process enabled the improvement of the water supply in the
participating communities in which the demonstration projects had been established. The
Programme helped to enhance the availability of the drinking water supply and created an
approach in which the political, management, professional, technical and community
levels have together identified and agreed on activities to overcome limitationsin the
existing water supply systems. The following conclusions emerge as most relevant for the
sector:

1. A placein the market was created for the M SF technology, demonstrating that
this water treatment technology can be easily adapted to local conditions. Its
requirements and simplicity match the diverse conditionsin the regionsin the
country. The technology seemsto have less potential in the Pacific Coast because of
the flat topography which makes double pumping necessary. Rainwater harvesting
seems to have much better potential in this area, which has aits very high and evenly
distributed rainfall.

2. Thetechnology and methodology can bereplicated, because professionalsin the
regions learned the trade in TRANSCOL and are beginning to have an impact as
regional advisorsin new projects. Thus the staff exist who can spread the technology
and the participatory approach. They can create a multiplier effect in guiding the
selection, design, construction operation and management of M SF systems.

The base however, is still small and not sufficiently institutionalized to cope
with the changes that resulted from the decentralization process, including the much
larger role in decision making and management by the local administrations. These
changes created a vacuum for these municipalities at the support level, which still
existsin several regions. Furthermore, the Regional Health Services, that are legally
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responsible for water surveillance and control, have staff limitations and are being
reorganized as aresult of the changes in the sector. On the positive side, several staff
members of the IRWGs are being involved in the Departmental Water and Sanitation
Units that are being established to support the municipalities.

Members of the IRWG who are related to universities in Cérdoba, Boyaca,
Norte de Santander, Quindio and Valle del Cauca have included M SF technology and
participatory approaches in the university curriculum and are establishing working
groups that are involved in research and development in their region. Also, the
training materials, training modules, videos, publications and leaflets that were
developed are valuable tools for the training of human resources at different levels.
These materials are available for the sector and are being used in courses and training
activities by CINARA, IRC and other institutions.

3. A new strategy for technology transfer was developed. Although the processis
still recent and full of uncertainties and learning opportunities, it seems that a new
technology transfer strategy is emerging. This approach creates alearning
environment where institutions and communities collaborate and make new
technol ogies and methodol ogies their own, emphasi zing sustainability issues and
adopting a human-centred orientation. CINARA devel oped into a sector resource
centre. The Programme has helped CINARA to establish close linkages with sector
institutions at the national, regional and local level and to support them in their social
missions without taking over. In recent years support has been extended to include
documentation services, as CINARA has established a documentation unit specialized
in water supply and sanitation issues. This support role is a good response to the
government’s policy to promote and develop science and technology in the country
and strengthen the link between the university and the private sector.

CINARA’s close collaboration with IRC and other international and national
institutions facilitates access to key information and helps its staff to exchange
experience with counterparts in other countries. As aresult, their recognition has
increased and governmental and non-governmental institutionsin Bolivia, Colombia,
Ecuador, Guatemala, Nepal and Pakistan are enhancing their contacts and exploring
ways to enter into technology-transfer programmes with CINARA and IRC.
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3.  Searching for Sustainable Solutions

Gerardo Galvis C.; Mariela Garcia V.; Jan Teun Visscher; Edgar Quiroga R.; Ramén
Duque M.; Inés Restrepo T.

The concept of sustainability outlined in this chapter gradually gainsimportance in the
sector and helps to orient the search for better solutions at the local level. A good link
between sector institutions and communities is needed to safeguard the investmentsin the
sector. Thisis particularly important in the context of the decentralization processthat is
taking place in many countries around the world, and particularly in Latin America.
Decentralization places the responsibility for public service delivery, including water
supply and sanitation, in the hands of municipalities and communities. Often this
responsibility is assigned without strengthening the local level in technical, financial and
administrative terms.

The chapter conclude with a discussion of themes and indicators to analyse the
performance of water supply and sanitation systems and establish verifiable objectives
concerning the level and type of service to be provided. Special emphasisis placed on
issues related to the functioning, use and management of water supply schemes.

3.1 Introduction

Following a request from the General Assembly of the United Nations, the World
Commission for Environment and Development discussed the implications of the
Sustainable Development Concept in their 1987 report. This discussion has had
considerable implicationsin all development sectors. The main thrust of the concept is
that activities by the present generation should not compromise the resources, nor the
environmental conditions of future generations.

The OECD/DAC, in reaction to this orientation, indicated in 1988 that it considers
a development programme to be sustainable when it can provide an appropriate level of
benefits over an extensive period of time after the financial, administrative or technical
support of an external agency has ended (OECD/DAC, 1988, cited by MDF, 1992). This
definition includes a clear donor perspective reflecting the approach OECD member
countries use in handing over completed projects to the recipient governments or
communities. Warner (1990) presents the same concept, orienting it more to the
community level by stating that ‘the success or sustainability of a project is achieved
when it meets its objectives and is maintained by its users over a significant period of
time'.

It isimportant to note that both definitions do not make a clear reference to the
safeguarding of the environment, which is becoming more and more the bottleneck in
many water supply and sanitation systems. A system may be maintained by the
community for many years, producing benefits for the present generation, but its side
effects may compromise the environment and so the wellbeing of future generations. This
is not sustainable for the World Commission for Environment and Development but does
meet the criteria of the OECD/DAC. Also it may not be reasonable to expect, as Warner
appears to suggest, that the users should be left entirely on their own in keeping up their
system. Although governments are changing their role from provider to facilitator (IRC,
1995), several tasks remain that cannot be catered for at the community level.
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Consequently some external inputs will be necessary to sustain the systems, but these
should not lead to outsiders taking over the roles of men, women and children in the
communities.

Ingtitutions are struggling with the changing conditions and are searching for their
role in the new political and juridical context in Colombia. Thisinvolves certain
limitations that make it very important to initiate alearning process together with the
communities. The obvious limitations, that the local level will easily recognise, include
problems related to funding, training and technical assistance. L ess obvious for them may
be limitations to implementing research and carrying out water surveillance and control
activities. Overcoming these limitations goes well beyond the local level and requires
joint activities of different sector institutions and other development actors.

3.2 Sustainable water supply and sanitation services

Following the new devel opmentsin the sector, and taking into account the experience of

CINARA and IRC, the following approximation of sustainable water supply and

sanitation systems emerges. a water supply or sanitation systemis sustainable when it:

e continuously provides an efficient and reliable service at alevel which isdesired

« can befinanced or co-financed by the userswith limited but feasible external support
and technical assistance and

« isbeing used in an efficient way, without negatively affecting the environment.

This definition encompasses the aspects brought forward by the OECD and by Warner
(1990) and is in harmony with the WHO Minimum Evaluation Procedures, which stress
functioning and use as the main issues to be reviewed (WHO, 1983).

The definition indicates that sustainability implies a match between the palitical,
legal and institutional frameworks in which the systems need to operate, and that it
involves three strategic inter-linking dimensions (Figure 6).

Environment
and Resources

Reduction of
the risk Science and
factors Technology

Sustainable
i

Community and
Local Institutions

CONTEXT
Political-Juridical
Institutional Framework

Figure 6: Conceptual framework underpinning the search for sustainability (Galvis,
1993; Galviset al., 1994)
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SEARCHING FOR SUSTAINABLE SOLUTIONS

Thefirst dimension isthe community and the local gover nment, a group of people
with some common but also some conflicting interests and ideas and different socio-
economic and cultural backgrounds (Figure 7). The water supply system may be one
such common interest, but at the same time can be a major source of conflict. The
identity of the people in the communitiesis shaped by their history and their socio-
economic and environmental conditions. Some of them, often the economically better
off, may be better informed, may know more of the world, but may on the other hand,
have certain interests in keeping the status quo and therefore may not be willing to solve
certain problems. Women may have interests different from those of men and may not
have been heard in the past, or their position may make it difficult to achieve changes on
their own.

Figure7: The community often involves different interest groups that all need to
be involved, Paispamba, Cauca, Colombia

The community dimension includes issues such as the capacity and willingness to pay for
the required service level, management capacities and local capacity to promote
development projects, manage conflicts and team up with sector institutions. This
dimension also includes the role of the institutions in co-financing systemsand in
providing support and assistance, not by taking over the role of the community and local
government, but strengthening them to do a better job.

The second dimension is the environment, the boundary that shapes the community
and dictates the risks it faces and the local resourcesit can draw from to meet its needs.
In water supply projects these risks often relate to issues such as. the available water
resources; their pattern over the year; their level of pollution; sanitation practices of the
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community; and land and water use. The possible effect awater supply system may have
on the environment, for example, by producing wastewater and chemical sludge, also
needs to be reviewed.

The interface between environment and community represents the risk the
community has to overcome in relation to, for example, its water supply. The risk-
analysis helps to establish and prioritize actions to reduce the risks that will depend on
the level of deterioration of the local environment. The action may focus on the reduction
of the pollution level by water source protection or by introducing treatment, for
example, adopting a multi-barrier treatment concept (Galvis et a., 1997).

The third dimension concerns science and technology, the combination of
hardware and the knowledge to develop and sustain it. This latter dimension represents
the possibilities and tools actors can use to reduce the environmental risks the community
isfacing. Thisrisk reduction however, can only be sustainable if the community adopts
the solution and gains ownership of it by making it their own.

The interface between environment and technology represents the availability of
knowledge and practical options to reduce the risk, either through technical matters or,
change in behaviour. It deals with the viability, effectiveness and efficiency of solutions
and their effect on the environment. The interface between technology and community
deals with the type of solutions the community is expecting, iswilling and able to
manage and sustain and that are in line with the technical, socio-economical and
environmental conditions and capacities of the community.

Solutions that match the three interfaces and the overall political, legal and
institutional framework are most promising in terms of sustainability. This requiresjoint
problem solving with the different actorsinvolved and a clear role of the community and
the local level in decision making. The conceptual framework presented in Figure 6, isa
simplification of the elements involved in the process and serves to illustrate the diversity
of the variables. Thisis often underestimated because of lack of information, restrictions
in the interdisciplinary approach and difficulties in introducing research and development
activities in the sector. Although science may not be able to provide immediate solutions
in a specific project environment, it does provide the tools and techniques to initiate the
search for them and ensure quality results. The resulting benefits of such research
activities, if properly shared with sector agencies and communities, often outweigh by far
the investment required to undertake them. Development programmes in the WSS Sector
thus need to enhance the research and development capacity of the institutions involved,
and strengthen the network of organizationsin search of sustainable solutions.

Some of the answers may already exist in the communities or local institutions. This
calls for good communication between the actors and stimulation of their creativity and
initiative. Technologies that are traditionally used in aregion often are an important part
of the solution, calling for a participatory review of local experience. If ‘new’ technology
has to be introduced, testing is needed to allow for the necessary adaptation to the local
conditions and to ensure that adequate operation and maintenance can be taken care of,
before promoting large scale application. This also includes areview and adaptation of
training materials for the different levels of education involved in the use of the
technology.
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3.3 Sustainability factors

Different stages can be identified in the development level of a community in the course
of aproject intervention (Figure 8).

Level of
development A
d development increase
1 i
— sustained level of
development
.
unsustainable development
do - —
[ €—— PLANNING AND —»> | —— CONSTRUCTION—» | ¢—— SUSTAINABILITY —P»
DESIGN
Time
Figure 8: Sustainability Diagram

When a community identifies its priority needs these are initially at a development level
do- The project then starts with planning and design, perhaps slightly increasing the level
as the community gains experience and isinvolved in decision making. The level
increases more quickly when the physical construction takes place, finally reaching level
d;. The processis sustainable if thislevel is maintained or increased after the external
intervention ends. If the level starts to decrease however, this may create a domino effect
also negatively influencing the sustainability of other projects (Abrams, 1996) .

Different views exist on the factors that are of key importance for sustainability. We
share the view that, for the conditionsin Latin America, the following factors are
essential (Garcia, 1996; Duque et al., 1996):

. integrated planning

e community participation and management adopting a gender perspective
«  technology selection

e community financing

e operation and maintenance

e water resources management

e continued ingtitutional support.

These factors need to be taken into account from the planning stage, because what
happens to a project after construction depends very much on its development process.

3.3.1 Integrated planning

Integrated planning is needed to ensure that the potential benefits of water supply and
sanitation systems are obtained. Esrey (1990), shows that water quality improvements
need to be combined with activities related to personal hygiene, basic sanitation and
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environmental education, to ensure a better and more sustained health impact. Integrated
planning also has to address the basic requirementsindicated in Box 3.

Box 3: Requirements of WSS service provision

« Coverage that permits equal distribution of benefits.

¢ Quantity sufficient to satisfy the community demand within reason and ensure health
benefits.

« Continuity offering access to service at the required time and location.

¢ Quality needed to obtain health benefits.

« Cost, not only in line with the communities’ willingness to pay, but also matching a rational
and efficient use of resources, with special care for the environment.

*« Management Capacity of the community, enabling it to participate in the whole project
including problem identification, planning, implementation, operation, maintenance,
management, surveillance, control and evaluation.

¢ Culture, recognizing that development refers to persons, not things and that the possibilities
to improve the quality of life depend on the real potential of the community to satisfy its needs
using the knowledge and experience of the founders.

3.3.2 Community participation and management with a gender perspective

Water supply and sanitation interventions are undertaken to ensure that systems not only

are built, but, more importantly, are used. They are thus concerned with the area of

development that refers to persons and not to things (Max-Neef, 1992). A participatory

reconstruction of the local history and the local culture as they relate to the management

of water resources and to excreta and solid waste disposal is a good way to initiate a

project. During the process the community should take the decisions, starting from the

needs assessment and working towards problem solving and implementation. This

implies, amongst other things the development of management capacity in the

community that isrelated to its potential to:

. identify, characterize and assign priorities to its needs

o distribute scarce resources between different needs

e develop procedures to solve identified problems

e develop initiatives to manage crisis situations

. implement control and community monitoring functions

. plan and construct the required systems to satisfy the community demandsin an
equitable, efficient and integrated way

e operate, maintain and evaluate the systems and programme in such away that their
sustained functioning is guaranteed

e establish commitment and mediate between the different community interests,
keeping in mind a respect for differences, consensus building, consultation and a
rational use of power

«  decidein ademocratic way on the actions to be taken.

A working strategy reflecting respect for the cultural identity of the community groups

involved takesinto account that:

e water supply and sanitation provision implies dealing with social problems

. mankind constructs its present on the basis of its history which therefore needs to be
understood and taken into account

e communities are not homogeneous; different social interests exist within them
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e al human groups have internal conflicts that need to be confronted because
avoiding them will merely increase them

. human collectives have established a perception of the world and some instruments
to interpret their reality, and thus have knowledge

. participation implies becoming part of the thinking, the desires, the decision
making, and the recognizing of equity in gender, race and religion

. participatory processes need to involve learning.

Developing community services involves sharing contributions and benefits, without
favouring or excluding groupsin the community. Women are often mainly responsible
for water supply, sanitation and hygiene education at the household level and in the
community. In recent years their active participation in this type of project has been
strongly promoted perhaps to such an extent that their workload has increased. It must be
recognized that the needs and interests of men and women are often different, and
therefore gender specific approaches are required to ensure that the views of all groups
are duly taken into account and burdens and benefits equally shared.

3.3.3 Technology selection

An appropriate use of technology impliesthat it isin harmony with the local culture, that
it matches the technical and financial capacity of the community and that it isin line with
the available natural resources. If it does not meet the community demand it will be
abandoned quickly, thus leading to aloss of investment and efforts. Every technology
that is being installed in conditions different from where it was devel oped needs to be
tested, evaluated and, if required, adapted, to ensure its compatibility with the new
situation in which it will be used. Its cost needs to be in harmony with the benefits as
perceived by the user communities and had to match their willingnessto pay.

It isessential to consider the technology (the hardware), as well asits requirements
for operation, maintenance and management (Figure 9), the type of staff needed and the
training they require, and finally its environmental impact. This facilitates its assimilation
by the community and enhances the possibility of guaranteeing its adequate operation
and maintenance. When the technology promotes the autonomy of the community with
respect to external resources and assistance, particularly in operation and maintenance,
the chances of sustainability are increased.

3.3.4  Community financing

Sustainability requires a continuous flow of funds that covers the cost of operation,
maintenance and replacement of the systems. An important asset of community
management is to guarantee this flow of funds through the periodic collection of users
contributions, or other forms of local payment. The decentralization processis positivein
that it provides larger responsibilities and power to the local level to mobilize resources
for water supply and sanitation. It makes it possible to establish community-based
organizations that can manage their systems in a more sustainable way.
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Figure 9: Operation and maintenance requirements are essential in technology
selection, los Chancos, Valle del Cauca, Colombia

Water is, in principle, an economic and social commodity that has a cost to which the
users need to contribute. More and more users are willing to pay for water, provided they
get aquality service that provides the expected benefits. This often relates to perceived
assets such as convenience and economic benefits, and much lessto less tangible health
benefits.

A tariff is needed to cover the costs involved in operation and maintenance and to
recover al or part of the investment cost. A progressive tariff system hasthe big
advantage that it discourages excessive use but leaves the possibility open to charge a
minimum contribution for the lowest acceptable consumption level. This lowest level
could even be partly subsidized to help the poor in the community. It should not be fully
subsidized to avoid encouraging users to depend on government payments for basic
needs.

Current thinking in international circlesis that tariffs for excretaand solid and
liquid waste disposal should be based on the polluter-pays principle. This presupposes
that the community agreesthat it isfair to charge more to persons who pollute more and
sees the benefits involved in the reduction and control of waste disposal. Decisions on
tariffs are best taken in consultation with the community or their representatives, to avoid
problems of payment. Thisis an important reason to involve them from the beginning of
aproject.
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3.3.5 Operation and maintenance

Taking operation and maintenance into account in the design phase makes it possible to
agree about the implications with the community organization responsible for the
management of the system. Local conditions and resources are best known to community
members and they have to sustain the system after it has been completed. So they are best
placed to take the decisions within the boundaries and regulations set by the government.
Reasonable decisions can only be made by the community or their representativesif they
are sufficiently informed about the full implications, thus placing agency staff in therole
of information provider and facilitator. Development of proper management
arrangements for awater supply system includes making informed decisions on the
following issues:
«  whowill be responsible for the operation and who will do the maintenance?
«  when will these activities be undertaken?
. how will they be implemented?

- where and with what materials, equipment and methods?

- what will be the cost and when will funds be needed?

- whowill contribute, in what form and when?

These decisions need to take into account the available resources, the technological
capacity, thelocal culture, the community’ s resistance to change, the available support
capacity, and gender implications. Sharing operation and maintenance between men and
women has proved more effective and efficient in a number of cases and resulted in
benefits being more equally distributed (Wijk-Sijbesma, 1997).

3.3.6  Water resources management

Water and sanitation projects may have an important impact on the water resources.
Their management and efficient use needs to be put high on the agenda, as growing
population pressure and misuse of natural resources is an increasing threat. This has been
shown, for example, in many Latin America countries, with water sources strongly
reducing in flow and rapidly decreasing in quality, thus having an immediate impact on
the sustainability of the systems.

3.3.7 Continuous institutional support

Long term sustainability requires an adequate institutional framework that specifies the
social mission of the sector ingtitutions and clarifies who:

. provides credit and finance for the infrastructure in the sector

e supports and trains staff for operation and maintenance

e advisesand assists in water resource management

e copeswith water surveillance and control.

An important part of durable and effective institutional arrangements involves good

communication between the institutions, the community and the organization providing
the water supply or sanitation service.
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3.4  Sustainability aspects and indicators

Advance in construction and the depletion of the budget are important monitoring
indicators, but do not say much about the sustainability of project’s achievements. This
reguires an emphasis on other aspects of the system, as mentioned in Section 3.3. For
these different aspects, indicators can be established that are being presented in three
groups:

e thequality and level of service, clearly related to the functioning of the system

« theefficient use of water, related to the way the community is using the resource

e the management of the service.

These are the main aspects to use in the evaluation of water supply systems (Visscher et
a., 1996; IRC, 1991). Having clear indicators facilitates decision making with the
community and the funding agencies concerning the service level that a new system
needs to provide to the users. For each theme, specific indicators are needed to quantify
the required benefits a system has to provide and establish the implied management and
support requirements.

3.4.1 The quality and the level of service

To establish the level of service of water supply systems, the following indicators can be
used (adapted from Lloyd et al., 1987):

Coverage

Coverage refers to the access that people in the community have to the water supply
system. For many people, it seems to be the most important indicator, but, the
conclusions from the Water Decade show that to obtain health and social benefitsit is not
enough to focus on this aspect alone. The water service should be equally distributed to
the greatest number of users possible. If water availability is a problem, users from high
and low income zones should receive identical quantities. If sufficient water is available,
people who want to have more water can obtain this extra service, but at a higher price.

Coverage can be expressed as the percentage of householdsin alocality that are
connected to the system or that have fair access to potable water, thus also including
households with access to other protected water sources. Coverage is also a management
indicator, asits change over time can indicate if the community water agency has been
able to maintain or increase the existing number of connections without affecting the
service supply.

Continuity

Continuity should be ensured in order to avoid risk of recontamination of water in the
distribution network or in storage tanks in the households. Systems with more than one
line of treatment should be planned where possible, as this avoids the suspension of
service for maintenance reasons. In localities where water cannot be supplied
continuously, the risk of recontamination in the distribution network should be
investigated very carefully. Also the hours of water supply should be specified in
consultation with the users.

The continuity of the service can be reviewed by considering the hours of supply
per day, the variation in supply over the year and by area, and the number of service
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suspensions lasting, for instance, longer than half a day per month. The latter can be
related, for example, to intermittent electricity supply or lack of fuel in pumped systems,
or with water source problemsin the dry season, erosion problems or flooding.
Continuity can be a problem that affects only part of the community and particularly
those living on higher ground.

Quantity

Thisisan important factor for health improvement. Enough water should be provided for
drinking, cooking, food preparation and good personal and household hygiene. Bringing
water close to the user reduces the time and effortsinvolved in water collection, a benefit
which is particularly important for women and children. However, the inclusion of other
demands, such as wate