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Water, governance and the political 
economy 

This issue of Development Bulletin celebrates the International Year of Freshwater. It 

considers the sustainable availability of fresh water as the most critical prerequisite for 

social and economic development and for meeting the Millennium Development Goals. 

This special issue discusses the key factors that influence the availability of, and access 

to, fresh water and their political, economic and strategic importance. These factors 

include management, infrastructure, legislation and related policies, cost, who pays, 

how water is used and who makes these decisions. Key issues are the widespread lack of 

consideration for the importance of water in household and national security, its 

increasing scarcity and the massive increase worldwide in use per capita. 

While the papers in this issue focus largely on countries in Asia and the Pacific, 

they have global application. 

We· consulted widely to put together a program of world-recognised academics, 

engineers, agriculturists, legislators, social scientists, community organisers and 

development consultants and practitioners from a variety of organisations worldwide. 

We also included the perspectives and experiences of community leaders, women's 

organisations, and community-based actors and film directors. Together, their knowledge 

and experience provides a valuable insight into water security and poverty reduction in 

Asia and the Pacific. 

This journal includes the papers, discussion and output from three water related 

events organised by the Development Studies Network. These were the: 

Symposium: 'Water, Governance and the Political Economy', held at the National 

Museum of Australia as part of the National Science Festival, 19-20 August 2003. 

\Vater policy round table: 'Strategies for Achieving Equitable Access to Water', 

Mills Room, Australian National University, 20 August 2003. 

Workshop: 'Water, Communication and the Community', University of the South 

Pacific, Suva, 11-12 September 2003. 

The symposium was opened by the Hon. Chris Gallus, MP, Parliamentary Secretary 

to the Minister for Foreign Affairs. The keynote addresses were given by Dr Gourisankar 

Ghosh, Chief Executive Officer of the World Collaborative Council on Water and 

Sani~ation, Geneva, and Dr Alan Dupont, Strategic and Defence Studies Centre, 

Australian National University (ANU). Dr Ghosh was brought to Australia by Water 

Matters at TEAR Australia. 

Collaboration and support 

This volume is the result of ongoing collaboration between a number of organisations 

in Pacific Island countries and Australia. We are very grateful for their time and generous 

support. 

For the symposium and round table we want to thank: 

• Water Matters at TEAR Australia 

National Institute for Environment (ANU) 

National Institute for Social Sciences and Law (ANU) 

National Institute for Asia and the Pacific (ANU) 
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Special thanks to the National Museum of Australia who 

provided us with an excellent venue, helpful staff and support 

with the audiovisual equipment. 

For the workshop we are grateful for the support from: 

• Pacific Centre for Environment and Sustainable 

Development (PACE-SO), University of the 

South Pacific 

• Live & Learn Environmental Education 

• COMEST-RENEW 

• AusAID 

• WWF South Pacific Programme 

• SOPAC 

We are very grateful for AusAID's support for the publication 

of this issue of Development Bulletin and for funding additional 

copies for distribution to regional universities, non-government 

and government organisations 

Our thanks to John Reid for arranging a reception and 

preview of the ANU School of Art exhibition, Ceremonial Vesselr 

for the Drinking ofWater. This was greatly appreciated by the 

delegates at the symposium and round table. 

Advisory group 

The advisory group for this issue were Grant Hill, TEAR 

Australia, Dr Marjorie Sullivan, AusAID, Chris Davis, 

Australian Water Association, Dr Ian White, Centre for Resource 

and Environmental Studies, ANU, and Christiat). Nielsen, Live 

4 

& Learn Environmental Education. 

The opinions expressed in this journal are those of the 

authors, not necessarily those of the organisations with which 

they are associated or the Development Studies Network. 

We hope this special combination of papers gives you an 

even greater appreciation for the very special combination of 

hydrogen and oxygen- wonderful water. 

Next Development Bulletin 

Our next issue will review the effectiveness of gender 

mainstreaming in improving the social, political and economic 

situation of women and in influencing opportunities for poverty 

reduction. It will consider the relative utility of a variety of 

development policies including women in development, women 

and development, gender and development and gender 

mainstreaming and how these translate into practice. This issue 

will include papers and discussion from the IWDA Gender 

Think Tank. If you would like to contribute a paper please 

contact us. 

Enjoy stimulating reading and shorter showers. 

Pamela Thomas 

Managing Editor 
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Making every drop count in 
Asia and the Pacific 

The Hon. Chris Gallus, MP 
Parliamentary Secretary to the Minister for Foreign Affairs 

Water is a critical challenge for Australia's aid program. In March this year, to coincide with 

World Water Day, the Minister for Foreign Affairs, the Hon. Alexander Downer, MP, 

launched the new water policy for the Australian Government's overseas aid program. The 

policy, Making Every Drop Count: U'tater and Australian Aid, emphasises the application of 

Australian expertise to promote the efficient, equitable and sustainable use of water resources 

in developing countries. 

Water is a resource under strain. Over the past century the world population has 

tripled, but water use has increased six-fold. About 1.7 billion people- a third of the 

developing world's population - live in countries where the demands on renewable 

water supplies are unsustainable. If this trend continues, this figure could rise to 5 billion 

by 2025. 

For many people in developing countries, access to dean water is already a life or death 

issue: 1.1 billion of the world's people- 700 million people in the Asia-Pacific region

do not have access to safe water. And 2.4 billion people- 2 billion people in the Asia

Pacific region- do not have access to adequate sanitation. Some 10,000 children die every 

day from diseases associated with a lack of access to safe drinking water, inadequate sanitation 

and poor hygiene. At any one time it is estimated that patients suffering from water-borne 

diseases occupy half of the world's hospital beds. 

In rural areas, irrigated agriculture, responsible for 70 per cent of Asia's food, is already 

limited by the availability of water. Crop failure due to a lack of water- or its inefficient 

or inadequate distribution and use - can mean starvation for many. Salinisation, 

waterlogging and deteriorating water quality will further threaten the region's agriculture, 

which accounts for 80 per cent of fresh water use in Asia . 

To tackle these problems, the Australian Government and the international community 

agreed, as part of the Millennium Development Goals, to halve the proportion of people 

without sustainable access to safe drinking water by 2015 and later at the World Summit 

on Sustainable Development, to halve the proportion of people without access to basic 

sanitation . 

A water policy for the aid program 

Access to freshwater is a major factor to reducing poverty and achieving sustainable 

development in the region. Australia is well placed to provide assistance- after all we are 

managers of water resources on the world's driest continent. Making Every Drop Count 

articulates how Australian expertise can help our developing country partners tackle this 

problem. It emphasises the fundamental importance of water governance; and of a sound 

framework for managing water resources, and market-based principles to encouiage efficient 

allocation and use. 

The Australian Government will help build local-level capacities to manage and plan 

water resources and services for the poor. We will promote the adoption of national water 
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policies to ensure the sustainable allocation and use of water 

resources and support pricing reforms that take into account the 

capacity of the poor to pay connection and user costs. 

Making Every Drop Count also highlights the importance of 

improving the efficiency of existing water systems and increasing 

access to water and sanitation services, especially for the poor. The 

Australian Government will work with local authorities to help 

deliver essential services in rural areas, improve sanitation and water 

quality, and promote water-efficient agriculture and better flood 

and drought management. 

We believe that this approach can help countries to develop 

water resources in an efficient, equitable and sustainable manner, 

but we recognise that aid alone is not enough. Domestic financial 

resources and international financing must also play a role. 

Appropriate and robust governance systems to receive and 

manage funds, both from donors and the private sector, are 

crucial. 

Australia is committed to help build the frameworks necessary 

to manage these resources. Equally important is strengthening the 

capacity of developing countries to regulate services. This will 

ensure the poor benefit from private sector participation in the 

water sector. For example, in India we provided A$8 million to 

help the Bangalore Water Supply and Sanitation Board prepare a 

plan for water and sanitation services for the urban poor. The plan 

will both attract, and facilitate efficient use of multilateral or private 

sector investment. 

Already making a difference 

Our water policy is based on decades of experience in water 

management in developing countries such as Indonesia, India, 

East 1imor, Papua New Guinea, China, Samoa, Sri Lanka and in 

regions such as the Mekong Basin. Today we are making a real 

6 

difference in helping to tackle some of our region's most pressing 

water issues. Since the launch of the Making Every Drop Count in 

March 2003, we have made progress on a number of important 

initiatives. 

Australia is developing a new South Asia water supply and 

sanitation reform program in partnership with the World Bank. 

The A$43 million program will support reforms over a seven-year 

period in North East India. The appointment of an Australian 

Managing Contractor for this program will be finalised next 

month. We are setting up a new A$1 million Australian Water 

Research Facility to help apply Australian expertise to water 

challenges in Asia and the Pacific. We have established the Australia

World Bank Partnership for Water and Coastal Resource 

Management to make available Australian experts for World Bank 

programs relating to water management. And we are developing a 

water portal on the Australian Development Gateway internet 

portal to disseminate Australian knowledge and facilitate better 

communication within the Australian water sector. 

These initiatives, as well as a range of other programs, will raise 

our level of funding for water-related programs fromA$89 million 

to an estimated A$94 million this financial year. 

Conclusion 

Only through determined action can we give hope to the millions 

of women trudging great distances to fetch water and the children 

suffering- and dying- from water-related diseases. Australia is 

aware of the need to address problems of water security and water 

governance in our own neighbourhood. Under our development 

assistance program, we have developed a series of activities to address 

those issues directly. A symposium such as this one will provide 

new impetus for this important debate, and help advance the 

development agenda for our region. 
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Introduction: Key issues in water, 
governance and the political economy 

Marjorie SuUivan, AusA/D Adviser, Canberra 

Bridging differences in scale and scope in water 
programs 
This volume contains papers that deal both with high-level governance concepts and 

broad-scale regional and national approaches to water management, and with specific 

case studies of community-based projects and activities. 1 All provide lessons that are 

more widely applicable. 

This dual emphasis is common in any forum dealing with natural resource 

management issues. While development practitioners may identify a gap between their 

approach and the other end of the scale, or a limit to the applicability of their conclusions, 

interventions are normally targeted at either government institutions or at community

based management applications. 

There is a well recognised conceptual gap between these two approaches. In all 

resource sectors, top-down interventions over the last few years have focused primarily 

on supporting good institutional governance, on building institutional capacity to engage 

in all aspects of managing that resource, or on change management to improve 

institutional capacity. Bottom-up activities have been directed to supporting or 

establishing sustainable community-based management or encouraging community

based organisations (CBOs) with a primary objective of managing the resource 

sustainably. While both may acknowledge the importance of governance and capacity 

building, the approaches rarely connect. 

The gaps are not limited to the form of institution, but occur at spatial and temporal 

scales, in the scope of issues taken into consideration, budgetary differences, and levels of 

perception of the issues of concern. It is inherently difficult for participants in a community

focused project to take a broader view of issues, to see the 'big picture', and to conceive of 

integration of all elements of that bigger picture. While not impossible, it is difficult or 

inconvenient for institutional personnel to deal with the details of community-level 

implementation. Intermediaries would be necessary in instances where language or literacy 

problems make communication between communities and bureaucrats difficult, but for 

that to occur the need for communication must be acknowledged explicitly. 

While physical and financial planning and budgetary controls remain with national 

governments, unless the resources held 'at the top' can be accessed by 'bottom-up planners' 

there can be no government responsiveness to community demands, and no integrated 

approach to water resource management. If development assistance is to be effective in 

integrated water resource management planning, interventions at any level or scale must 

also be targeted to bridging the gap between 'government' and 'local community'. 

Development assistance and research 

Ian Willet, in addressing issues of water in agriculture identified through the work of 

the Australian Centre for International Agricultural Research (ACIAR), provides a 

table summarising the scale and scope of applied research partnerships (see Table 1). 
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From this, it is clear that water agencies and their stakeholders 

fall into discrete categories, from national government 

departments, through provincial/regional and district agencies 

to community-based organisations. Willett has identified 

respective sets of activities that can be dealt with most 

appropriately at each level. The spatial scale and legislative and 

financial scope of management activities in the agriculture sector 

match various agency functions. Similar summaries could be 

produced for domestic or other industrial water use. 

Both development assistance activities and applied research 

directed towards development have tended to be focused at either 

end of that scale and scope range. Interventions aimed at 

institutional support, reform or governance have commonly 

involved national or regional-level government, and typically 

involve institutional support, change management support and 

some level of technical support. 

It has been demonstrated in many aspects of rural 

development that, for small-scale local interventions, assistance 

can be delivered most effectively by non-government organisations 

(NGOs) using community participatory methods. These involve 

working from within the local community, collaborating with 

existing local community-based organisations or civil society, 

men to ring local counterparts to share skills and knowledge, and 

using the range of participatory appraisal techniques that have 

been developed and refined over the last three decades. But 

sustainability is not assured, and must be built in through transfers 

to user payments when external funds end. 

Lessons from other development 
interventions 

There are relatively few lessons from water sector projects on 

how to bridge the gap between larger scope or scale governance 

issues and projects and the outcomes from community-based 

activities, but other examples can provide development assistance 

lessons for the water sector. One common theme that emerged 

during the water symposium discussions was that government 

agencies or project managers commonly have difficulties in 

engaging communities meaningfully in decision-making. This 

can be because they are bound by time-frames that do not permit 

adequate negotiation or community discussion time to reach 

what commonly needs to be a consensus decision. 

Rural development assistance commonly uses NGO or CBO 

intermediaries for agricultural extension, education or awareness. 

Environmental management agency strengthening projects in 

Asia and the Pacific have found it necessary to involve NGOs 

to link government agencies and programs to develop 

community awareness and encourage community responses. 

Even community-based water and sanitation projects with 

minimal government input (for instance in Indonesia and East 

8 

Timor) have also found this necessary. Is an intermediary 

organisation likely always to be needed to bridge that gap 

between government and (particularly) rural communities? If 

so, this should be a standard inclusion in program designs. 

When issues of pricing, tariffs, subsidies and deferring or 

averaging costs for water supplies are central to project concerns, 

the pressure to reach decisions and mobilise payments in a short 

time frame becomes more critical, especially if money has been 

borrowed to provide infrastructure and loan servicing is 

dependent on immediate user payments. For governments, 

privatisation of water supply or sanitation services can be 

attractive. Water becomes a remote commodity, and the details 

of delivery, pricing, charging, and determining tariffs and 

subsidies need no longer concern them. For private suppliers, 

the necessity for regular payments places the poor at most at 

risk of falling away from what may have been intended as 

'universal' coverage. For local communities, a private supplier 

close to them (both physically and culturally) is one they are 

more likely to be able to influence. Private suppliers have an 

interest in extending supply and increasing demand. Poor local 

communities have an interest in water meeting demands. The 

range of potential tensions between the three sets of stakeholders 

is high. What form of intermediary organisation is needed to 

deal with community participatory processes and payment for 

water? That question must be addressed for any poverty-focused 

water sector intervention to. be successful. 

Lessons from other project experiences 

At high-leveVIarge scale 

The World Commission on Dams report (WCD 2000) 

provided many lessons on the scope of investigations that are 

necessary before major infrastructure is designed, particularly 

that a very wide range of stakeholders needs to be identified 

and involved effectively in any such proposals. 

Issues are being recognised and lessons learned from regional 

or river basin management authorities, including the Pacific 

Regional Organisations South Pacific Regional Environment 

Programme (SPREP), South Pacific Applied Geoscience 

Commission (SO PAC), the Mekong River Commission (MRC) 

and the Murray-Darling Basin Commission (MDBC). All these 

agencies must address 'transboundary' jurisdictional issues, 

different sets of perceptions and objectives, and the varying socio

economic status and hence education and awareness levels 

among their stakeholders. In addition, such high-level 

organisations are rarely effective in communicating with remote 

communities, and so the need for intermediaries and local 

activity managers. 

Many capacity-building or institutional change projeCts have 

been implemented at national government level in both 
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developed and developing countries. They have provided 

numerous lessons on the need for full awareness and 

understanding, the realisation that technical issues are rarely 

the obstacles to change but rather attitudes and perceptions. 

Projects normally need to include explicit activities or identified 

outcomes directed to attitudinal change, to ensure they can 

demonstrate change management practices. 

Water is not always seen as an economic resource. As noted 

widely in water-sector literature, while water may be considered 

a right, that does not mean it is cost free. And, perhaps more 

importantly, there is a failure to consider the value of ecological 

services, such as the protective functions of forests, deep soils 

and wetlands, to maintain the ability to use (for social and 

economic purposes) land and water resources. 

At a provinciaVregional scale 
Institutional support projects with provincial environmental/ 

natural resource management agencies provide lessons for water 

as a specific natural resource. Examples of Australian assistance 

include support for regional or provincial-level environmental 

management agencies in Indonesia, and support for forestry 

and natural resource management in a range of countries 

including Nepal, Sri Lanka and the Solomon Islands. There are 

good models for lessons in local solutions developed by irrigation 

cooperatives and farm-based water user groups from local 

government in more developed countries and from urban 

infrastructure projects in less developed countries. 

The World Bank-coordinated Water and Sanitation Program 

(WSP) operates in South Asia and Southeast Asia. WSP works 

with middle-lev~! or local government to involve all stakeholders, 

but especially the poorest and most disadvantaged communities 

to determine appropriate local solutions to ensure safe water 

supplies. In implementing its program, WSP has demonstrated 

the need for 'vertical integration'- the involvement of all levels 

of government from national down to ensure enabling legislation 

or regulations are in place to facilitate appropriate local solutions. 

In many countries, appropriate solutions cannot be applied 

because laws or regulations or disincentives aimed at supporting 

another sector, such as agriculture, prevent critical steps in those 

processes. 

Lessons on privatisation of water delivery, on private-public 

partnerships, and on the scale of sustainable private sector 

involvement in water service delivery also come from this scale 

of project. Urban water systems and irrigation networks provide 

useful lessons - on loans without income generation, on 

subsidised connections to networks, on connection fees spread 

over the initial years of service provision, of the risks of 

international investment in unprofitable small-scale water 

enterprises, on maintaining equity where ability to pay varies, 

and on the ability of rural communities with strong incentives 
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for cooperation to organise themselves and local water providers 

effectively. In many instances, however, appropriate solutions 

are hampered by the lack of enabling legislative or regulatory 

frameworks, which are the province of national governments. 

In community forestry and in literacy training in Nepal and 

in the water sector in Indonesia and East Timor, specialist 

'sectoral' and 'service' NGOs have emerged with project support 

to act as intermediaries. These special-interest NGOs have been 

effective in bridging the gaps in scale and perception that exist 

between government and community. In many instances they 

have taken over the role of private sector service providers. This 

raises a question of sustainability. Such N GOs funded by donor 

or loan projects can provide services very efficiently, but can 

communities with subsistence-based or very low cash-based 

economies afford to maintain their services once projects are 

completed? How development partners can ensure the 

sustainability of such services is a question program designers 

must address. 

At community level 

There are numerous examples of successful local actions, some 

supported by NGOs, to manage natural resources on what is 

intended as a sustainable basis. In this volume Crennan, Smith 

and White et al. provide useful lessons for the water sector, 

while previous issues of this journal have examined case studies 

from other fields of natural-resource management. 

One key lesson in bridging the scale and scope gap is that 

community decision-making becomes legitimate only when 

governments, generally at national level, enact legislation or 

formulate regulations that enable such decisions to be made. 

This commonly requires finance departments to enable the 

establishment oflocal organisation or community-based bank 

accounts to manage local water and sanitation schemes, or the 

devolution of power (as well as responsibilities) to district

government level to commission infrastructure or to 

institutionalise locally developed operating rules or guidelines. 

Other lessons and questions emerge from community-based 

projects in the water sector. Sustainability depends on 

community ownership, which in turn must be fostered through 

project interventions. Using financial incentives for initial 

participation, requiring cash contributions for infrastructure, 

allowing communities to design their own infrastructure and 

interventions to suit local needs, and assigning family or small 

group responsibilities for parts of integrated systems can all 

encourage feelings of ownership and acknowledgement of 

responsibility. Communities become 'disempowered' if 

interventions are at too large a scale for them to absorb and 

'own'e 

Questions are already emerging on how the poor can 

benefit from water projects designed to assist them. Should 
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poor families be encouraged to use small loans to finance water 

supplies that will not contribute to generating income needed 

to repay the loan? Or will the time freed by not having to 

collect water enable income-generating activities to take place? 

Do water projects need to encourage complementary 

sustainable resource use income-generating activities? These 

questions need to be addressed at the outset of designs if the 

poor are to benefit. 

Plans for resource distribution or sharing must acknowledge 

conflicting demands, and project designs should include 

mechanisms for mediation and conflict resolution. As noted by 

Dupont (this volume) conflict between states over water may 

lead to major international security problems, but to date the 

reverse has been the case, and nation states have developed treaties 

based on inevitable water-sharing. More commonly, disagreements 

will be smaller scale and local, but if they generate local·distrust 

and internal conflict, and especially if this exacerbates existing 

social inequities, they have the potential to weaken national 

governance and provide a setting for the development of instability. 

General observations 
Elected governments or appointed administrations generally 

have finite and often short lifetimes, and inherently short 

planning horizons. Appropriate water management requires 

involvement by non-political and longer-standing institutions. 

The move towards water partnerships - at global, regional 

and national levels may help to establish institutions that will 

Table 1 

Asia 
Resource ownership vested in government, community rights 
weak. 

Community parricipatory systems commonly weak or not 
encouraged by governments. 

Many shared national boundaries, and shared catchments. Fresh 
water is a transboundary issue. 

Catchments likely to be sources of international 
dispute/ conflict, raising security issues. 

Skills, knowledge, education in water management/hydrology 
widespread in many countries. 

Regional organisations weak, subject to national political 
pressures. 

Australasian influence and support minimal. 
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gain the trust of governments, and the consequent transfer of 

planning and advisory responsibilities. 

The lessons and observations from the water sector are not 

new or significantly different from those that have emerged from 

other sectors. It is important at the outset to identify all 

stakeholders. It is known that both physical and socio-economic 

issues can be scaled, and all interventions must be appropriate to 

that scale, but implementers must acknowledge the need to involve 

the range of interest groups, from (inter)national to community. 

What is also needed is security of resources, particularly financial 

support in a development context. Assurance of ongoing funding 

- whether through loans, donor funds, or, ultimately, locally 

raised revenue - is more important than the level of funding. 

Scale and scope of interventions can be adjusted to fit the resources 

available, with iterative interventions likely to be necessary to 

achieve long-term goals, but the concept of resource security must 

include resource maintenance, including budget maintenance. 

That is most difficult to assure at the smallest scales and lowest 

levels of intervention, and, as with all other resource equity issues, 

it is the poorest communities that are most vulnerable to resource 

insecurity. 

An Asia-Pacific methodology? 

It is common to find regional strategies, for instance from the 

Asian Development Bank (ADB) or.the World Bank, that have 

been developed to cover the Asia-Pacific region (ADB 2003, 

Pacific 
Traditional natural resource ownership, government control 
weak. 

Community participation is normal behaviour, governments 
generally use community nerworks. 

Small isolated landmasses. Shared boundaries mainly marine. 
Fresh water not a transboundary issue. 

Catchments not likely to be bases of international disputes or 
security concerns. Conflicts likely berween local resource 
owners. 

Skills, knowledge, education in water management/hydrology 
very limited in most countries. 

Regional organisations strong, effective in sharing knowledge, 
and less subject to national political pressures. 

Australasian influence and support strong. 
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WB 2002). While there are many issues shared between Asia 

and the Pacific- about 70 per cent of their populations rural, 

a similar proportion living in poverty (if defined in terms of 

cash income) and a close association between rural populations 

and underprivileged livelihoods - there are also significant 

differences that need to be taken into account in considering 

water resource management issues, as shown in Table 1. 

These differences mean that interventions need to be targeted 

differently for Asia and the Pacific. From an Australian and 

New Zealand development assistance perspective, where the 

geographic focus is primarily on the Pacific and where the 

knowledge base of the Pacific is strong, it is clear that 

community-based projects have a high likelihood of being 

established effectively, and that Pacific regional organisations 

are likely to be important in coordinating and supporting water 

resource interventions. 

SOPAC, with ADB support, has recently undertaken the 

coordination of a South Pacific water resource management 

action plan (Bower and Carpenter, this volume). This is an 

important starting point for any project interventions planned 

for the Pacific and a regional focal point for a comprehensive 

approach to water resource management strategies in the context 

of the changing physical and social environments in the Pacific. 

Regional coordination has provided a platform for small island 

states to have a voice in international forums over the past 

decade. This should continue in relation to water issues. 

Both SPREP and SOPAC have good links with local focal 

points, with intermediary organisations, and, in many instances, 

with communities. There are lessons from other sectors and 

from Asia on the importance of encouraging such intermediaries, 

and fostering existing links. These regional organisations could 

ensure all planned water sector interventions are culturally 
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appropriate. A question they must continually address, however, 

is that of how the effectiveness of a regional water governance 

program can be assessed. Major donors have indicated to all 

Pacific organisations they will reduce their levels of ongoing 

support unless national and local communities assess their work 

as having positive outcomes. 

Conclusion 

As yet there are no conclusions to be drawn from the complex 

web of issues around water resource management and 

sustainability. Problems have been identified, issues 

acknowledged, and some possible lessons on how the gaps 

between high level and local level activities may be bridged have 

been indicated. 

The purpose of this discussion is to raise awareness of what 

project designers for any scale of project should consider to 

ensure that the gap can be bridged. 

Note 

1. The term 'project' has been used without strict definition to 
refer to any locally, donor or loan-funded intervention that 
has pre-determined objectives, outputs and general 
timefrarne. This includes sets of activities that provide 
support within a broader long-term program context. 
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Reaching the UN Millennium Development Goals for water 
supply and sanitation: Putting people at the centre 

Gourisankar Ghosh, 'Water Supply and Sanitation Collaborative Council, Geneva 

Introduction 
Fresh water comprises just one per cent of global water resources. 

Approximately 70-75 per cent is used for agriculture, 10-12 

per cent for industry, and the rest for domestic purposes. Access 

to safe water supply and adequate sanitation is a major 

requirement to ensure a healthy life and social development. 

Around 6 per cent of the global burden of disease is water related. 

Overall, at any given time, half of the developing world's people 

are suffering from diseases associated with lack of water, 

sanitation and hygiene. Yet this is the most neglected 

development issue and it is never at the centre of government's 

budget and planning. Water is not even recognised as a national 

resource, yet it is fundamental for survival, growth and 

development of any nation, developed or developing. 

As I am directly connected to the cause of water supply and 

sanitation, I will make an attempt to analyse the situation from 

the perspective of 'WASH' issues- Water, Sanitation and 

Hygiene. I will argue that 'putting people in the centre' needs 

to be one of the leading principles for any successful approach 

in this field. 

The Millennium Development Goals and 
WEHAB 

At the United Nations Millennium Summit in September 2000, 

the 189 United Nations member states reaffirmed their 

commitment to work toward a world in which eliminating 

poverty and sustaining development would have the highest 

priority. All recognised that reduction of poverty and better 

health are not attainable if the poor and underserved do not 

have access to basic water supply and sanitation. 

The UN's Millennium Development Goals (MDGs) include 

Target 10: 'by 2015, reduce by half the proportion of people 

without access to safe drinking water', and, Target 11: to 'have 

achieved, by 2020, a significant improvement in the lives of at 

least 100 million slum dwellers'. Subsequently, water for health 

was affirmed in November 2002 as a human right by the United 

Nations Committee on Economic, Cultural and Social Rights, 

as follows: 
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Water is fundamental for life and health. The human right to 
water is indispensable for leading a healthy life in human dignity. 
It is a pre-requisite to the realization of all other human rights. 

Water was one of the five major areas addressed at the World 

Summit for Sustainable Development in August 2002 in 

Johannesburg. Water, Energy, Health, Agriculture and 

Biodiversity (WEHAB) were not selected as separate sectors, 

but as fundamental areas for making the life and environment 

of ordinary people sustainable and growth oriented. The 

approach is not to pit growth against sustainable development, 

but to make both sustainable through better health and better 

living conditions, less disease, improved economic activity and 

a harmonic living style. The sanitation goal, 'to halve, by the 

year 2015, the proportion of people living without safe water 

and sanitation', was not· part of the original MDGs, but was 

added later, recognising its impact in the environment, health 

and water protection. 

In order to reach the goals set in Johannesburg, around 

300,000 more people will need to gain access to water supplies 

and around 400,000 more people will need access to sanitation 

- this each day for the next 13 years! Some even calculated 

that nearly US$180 billion would be required to set up the 

infrastructures for water resources management. However, 

investments without reforms and changes in the current 

paradigm will not be effective and will not reach the poor. The 

target is not the sector, but the people and especially the poor. 

IWRM for the people, of the people and 
by the people 

There is a general consensus among water specialists that 

sustainable water management is only possible through an 

IWRM or 'Integrated Water Resources Management' approach, 

particularly a basin management approach. A complete water 

management, distribution and protection scheme is an ideal 

solution where demand will be balanced with the supply among 

different sectoral demands and where prices are also decided 

accordingly. In the real world, this is far from possible. 

Governments need to play the crucial roles of promoter, 

facilitator and regulator for the water resource as a whole. It is 

also the role of governments to identify the weaker sectors of 

society and to facilitate the minimum amount of water supply 

and sanitation access to these sectors. However, in search of 

that goal, very often technologies are utilised which cause long

term damage to the water environment. Because communities 
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are neither involved in the selection of technologies nor in their 

management, they remain aloof from the protection and also 

the exploitation of these resources. More often than not, the 

benefits of these schemes go to the rich, and, as a result, we can 

observe exponential growth of population and economic 

activities in those urban or industrial pockets where water is 

supplied at subsidised prices and where water is extracted at the 

cost of damaging the environment. 

We also observe the results in drought and flood in the same 

areas due to overexploitation of forest and soil, salinity ingress in 

the coastal. areas due to over-extraction of underground water, 

increases of fluoride and arsenic in groundwater and lowering of 

watertables. In small island nations, the drawing of groundwater 

and poor sanitation threatens the entire population, as well as 

tourism and other economic activities. The environment is so 

fragile that epidemics erupt with litde disturbance, as was the 

case of plague in Surat, India, following an earthquake. 

The basic solution is in the reform of water management 

with fullest involvement of the community. Governments, 

communities and. the private sector form a major partnership 

in this approach. Communities need to be in control of their 

responsibilities and in management. 'Everybody lives 

downstream' and 'every pollution affects someone else' are 

messages that should be known by all. However, no IWRM 

plan will be successful unless it involves the people in its 

development and then in its implementation. The people -

fully involved and fully educated -will be the strength in the 

protection of the environment and not its exploiter. 

Small island countries 

Sanitation issues and the protection of the fragile water 

environment are the most crucial survival issues for the island 

nations, specially the small island countries. Australia has a major 

role to play in this respect, as the Asia-Pacific region is the largest 

conglomerate of such nations. Besides the development of 

technology and its dissemination, it is necessary to focus on 

capacity building and knowledge dissemination. Proper 

regulatory frameworks and encouragement of responsible private 

entrepreneurship will help to bring in modern technology, 

environmentally friendly energy-saving methods and cost

effective operations. Careful application of the technology is a 

must, as otherwise it can totally destroy the ecosystem. 

WASH country-level coalition campaign 
byWSSCC 

The WASH campaign- Water, Sanitation and Hygiene- as 

launched by the Water Supply and Sanitation Collaborative 

Council (WSSCC) at the 2001 Bonn Freshwater Conference, 
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has been recognised by the UN system and by the UN Secretary 

General as a movement to put people at the centre of the process, 

especially through the UN International Year of Freshwater 

2003. Partnership is the new paradigm for water management 

and it demands that the governments and the local bodies follow 

a mix of top-down and bottom-up approaches. 

The WSSCC, in partnership with the UN agencies, 

including UNDP, UNICEF, WHO, UN HABITAT, the Work\ 

Bank and other regional banks, has started country-level 

coalitions towards reaching the MDGs for water and sanitation, 

mainly through a peoples' movement and partnership with the 

private sector and governments. In this process, the main focus 

areas are those countries which are vulnerable because of 

environmental pollution and poverty. The direct link between 

poverty and water and sanitation need not be overstated. The 

super goal ofWSSCC is poverty reduction and not merely to 

increase water supply. The two are so integrated that they cannot 

be separated. 

Integration of sanitation in IWRM -The 
Bellagio Principles 

The WSSSC elaborated the Bellagio Principles on 

Environmental Sanitation through a consultative process with 

the partners. These principles, set out below, govern the new 

approach of environmental sanitation and water management. 

1. Human dignity, quality of life and environmental security 

should be at the centre of the new approach, which should be 

responsive and accountable to needs and demands in the local setting. 

Solutions should be tailored to the full spectrum 

of social, economic, health and environmental 

concerns; 

• the household and community environment 

should be protected; and 

• the economic opportunities of waste recovery and 

use should be harnessed. 

2. In line with good governance principles, decision-making 

should involve participation of all stakeholders, especially the 

consumers and providers of services. 

• Decision-making at all levels should be based on 

informed choices; 

• incentives for provision and consumption of 

services and facilities should be consistent with the 

overall goal and objective; and 

• rights of consumers and providers should be 

balanced by responsibilities to thewider human 

community and environment. 

3. Waste should be considered a resource, and its management 

should be holistic and form part of integrated water resources, 

nutrient flows and waste management processes. 
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• Inputs should be reduced so as to promote 

efficiency and water and environmental security; 

• exports of waste should be minimised to promote 

efficiency and reduce the spread of pollution; and 

• waste water should be recycled and added to the 

water budget. 

4. The domain in which mvironmental sanitation problems are 

re!olved should be kept to the minimum practicable size (household, 

community, town, district, catchment, city) and wastes diluted as 

little as possible. 

• Waste should be managed as close as possible to its 

source; 

• water should be minimally used to transport 

waste; and 

• additional technologies for waste sanitisation and 

re-use should be de¥eloped. 

The WSSCC has defined environmental sanitation as: 

Interventions to reduce peoples' exposure to disease by 
providing a dean environment in which to live, with measures 
to break the cycle of disease. This usually includes hygienic 
management of human and animal excreta, refuse, waste water, 
stormwater, the control of disease vectors, and the provision 
of washing facilities for personal and domestic hygiene. ES 
involves both behaviours and facilities which work together 
to form a hygienic environment. 1 

The role of donors in good water and 
sanitation aid 

International concern about water resources and the 

environment has reached an unprecedented level. Now we must 

put the talk into practice and the donor community has an 

important role to play in this process. The support of donors 

needs to reach the people, civil society, the private sector and, 

most of all, governments. Donors can bring in new ideas, build 

capacity and put the community in the centre. 

The key for improving the water supply and sanitation in 

many countries is a multitude of small projects. Here, progress 

is measurable if projects go over a longer time period. Donors 

should consider how to involve themselves and how to elaborate 

ideas and impact-oriented proposals to participate in and 

implement IWRM on the ground. A note of caution: it is easy 

to elaborate plans, however, the concept of Integrated Water 

Resources Management will remain useless unless the people 

are involved. 

The main focus of the WASH country-level coalition is to 

bring in reform to put people in the centre. The lessons learned 

through the WASH experience in Madagascar shows us how 

the partnership brought government, donors and partners 

together to help the community. In South Mrica, WASH 

introduced hygiene education to the Water Affairs Ministry. 
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The group in Gujarat in India prepared their own model of 

drought management, which has been incorporated in the white 

paper on water management for the state. The Bangladesh 

WASH chapter brought together all agencies, donors, NGOs 

and the government to develop the total sanitation campaign. 

If to serve people we need to put them at the centre, with 

the authority and confidence to determine their own 

development, we also need to be ready to respond to their 

demands. To share water equitably between different uses we 

must both measure it and recognise its economic value. To 

provide the means to look after water properly we must pay a 

fair rate for using it and for waste water disposal and treatment, 

and pay a realistic penalty for polluting it. 

Particular advantages in certain areas can be obtained from 

international involvement. International political processes can 

be especially helpful in mediating between competing country 

interests for water resources, for example agreeing the allocation 

of water between upstream and downstream countries. 

. The private sector is of immense importance in water supply 

and sanitation. Without its participation - from small water 

vendors to the big multinational corporations - no national 

or regional IWRM approach will succeed. The donor 

community needs to support good practice and provide guidance 

on efficient and sustainable service provision. This includes 

supporting·the development of appropriate agreements that 

neither government nor the private sector will come to regret in 

the longer term. 

National governments need comprehensive, accurate 

information about water to be compiled and made widely 

available. The donor community, with its expertise and 

resources, can help in this field. Often the collection, storage 

and retrieval of such information is the responsibility of different 

organisations; they must collaborate better to share the data 

and information they have and to ensure that other people can 

access it easily. 

As a more general issue, the-international community needs 

to share more effectively the existing knowledge that can 

contribute to meeting the various water challenges. We also need 

to generate, evaluate and share new knowledge about diverse 

subjects such as population growth, allocating water resources 

between different uses, potential areas of conflict over water 

resources, demand for food, environmental resources, pollution 

levels, environmental change, and the linkages between water 

and people's livelihoods. The international research agenda needs 

to respond to the demand for knowledge on particular subjects, 

and address the problems and issues of poor people, not the 

interests of researchers in the rich countries. 

The current information technology revolution has 

enormous implications and potential in many areas. In water, 

as in all areas, donors need to ensure that knowledge is available 
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in a form accessible to all those who need it. Electronic media 

can provide an opportunity for some catching up, but they can 

further marginalise the people who lack access. The donor 

community can help to achieve equity in people's access to 

information on water globally, nationally and at local levels. 

One good example here is the Global Water Partnerships (GWP) 

Toolbox for Integrated Water Resources Management. 

To generate knowledge more effectively, donors need to 

consider supporting the institutions that generate and share 

that knowledge, particularly those in developing countries. 

We must also be aware of the types of people who will use 

that knowledge to develop policy and implement work 

programs. If local communities take increasing responsibility 

for their own water services, training and education initiatives 

must reflect this change, balancing new community-based 

approaches with more traditional professional networks. In 

the latter, enhanced education and training curricula can create 

a new generation of stakeholders with a stronger understanding 

of interdisciplinary issues and water resources management 

concepts and options. 

To be consistent with their own advice to other people, the 

large number of international organisations and networks also 

need to coordinate their own work better and reduce duplication. 

In this regard, the UN's Development Assistance Framework, 

the World Bank's Comprehensive Development Framework and 

the increasing importance of Poverty Reduction Strategy Plans 

(PRSPs) being developed by the countries themselves, are of 

particular note. 

Reaching the Millennium Development 
Goals 

It is very easy to declare at the outset that the MDGs are not 

achievable, there are a number of good reasons why the global 

community agreed to have these goals: 

• 
• 
• 
• 

to start a process; 

to start doing the same things in a different way; 

to reform our institutions; 

to bring in social and economic reforms; and 

to change the quality of lives of the vulnerable 

population of the society? 

November 2003 

The unique opportunity for the world will be to show how 

we can achieve sustainability, partnership, people-centred 

institutions and the MDGs as a result of Integrated Water 

Resources Management (IWRM). The success of these goals is 

measured not in counting how many of water pipes and pumps 

are installed or how many toilets have been built, but in the 

reduction of morbidity and mortality among children, reduction 

of maternal mortality, in the increase of girls in school due to 

the availability of school water supply and sanitation facilities, 

in the reduction of malnutrition, stunting and wasting of 

children, and in the creation of a better environment. 

The approach of the Johannesburg World Summit on 

Sustainable Development to promote the Type II Partnership 

was a move in the right direction - the facilitation of multi

stakeholder partnerships to carry out the following complex 

and yet simple, 'doable' exercises to achieve the MDGs: 

• Water Sanitation and Hygiene (WASH) in 

schools; 

• to integrate sanitation in IWRM; 

• to develop IWRM plans by 2005; 

• to promote hygiene on all platforms; 

• to develop people centred management of water; and 

• to integrate WEHAB in the development 

paradigm. 

Unless we all support the goals to change our way of 

working, the main objective will be missed. In this process, 

there should neither be a blind support of market 

fundamentalism or the subsidy approach. Only in this way 

will we be able to successfully reach the Millennium 

Development Goals and the goals set by the Johannesburg 

declaration of the World Summit on Sustainable Development. 

The traditional role played by Australia in the development 

of Asia and the Pacific makes all the more important its current 

and future leadership in research, technology development and 

also in helping the nations in this region to develop better 

water governance and institutions which 'put people in the 

centre' . 

Note 

1. More information on the WSSCC can be found at 
<www.wsscc.org>. 
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Will there be water wars? 

Alan Dupont, Strategic Defence Studies Centre, Australian National University 

Introduction 
Political instability and conflict over water will become a defining 

security issue in the first half of this century as pressure on the 

world's dwindling reserves of fresh water intensifies. The link 

between fresh water and security is the result of water's central 

importance to human life and economic development. We 

depend upon continuous access to it, not only for drinking and 

food production, but also for industry, transport and energy 

(Brown 2000). Yet this most precious of natural resources is 

beginning to run dry. The Food and Agricultural Organisation 

(FAO) has warned that human demands are about to collide 

with the ability of the hydrological cycle to supply water. Already 

one-third of the world's population lives in countries with 

moderate to high water stress (UNEP 2000). By 2025, according 

to the UN, 'as much as two-thirds of the world's population 

could be under [water] stress conditions' and water shortages 

and pollution could place global food supplies in jeopardy, 

possibly leading to 'a series of local and regional water crises 

with global implications' (Goodman 1997:9). 

This is so because water and food are inseparably linked. 

The current global water deficit is equivalent to the loss of 160 

million tons of grain, equivalent to 80 per cent of annual grain 

exports (it takes about 1,000 tons of water to produce 1 ton of 

grain). Water analyst Sandra Postel concludes that 'as water 

shortages continue to mount, it is dangerous to presume, as 

many officials do, that there will be enough exportable grain to 

meet the import needs of all water-short countries at a price 

they can afford' (Worldwatch 1999). Moreover, water-borne 

diseases in the developing world are becoming more prevalent 

and are responsible for 5-10 million deaths annually, while 

around half the world's population is without adequate sanitation 

or drinking water, rwo of the fundamental prerequisites of 

civilised society and human security (Gieick 1998). 

Why is there water scarcity? 

Three main factors are responsible for the widening gap between 

fresh water demand and supply. First, the global supply of fresh 

water is limited and unevenly distributed (UNEP 1991). Fresh 

water constitutes less than 4 per cent of the world's total water 

resources and most of it is locked away in glaciers and permanent 

snow cover. Only 0.007 per cent is readily accessible for human 

use (WRI 1994). Many states receive little rainfall and two-
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thirds of the world's population live in areas that receive a quarter 

of global rainfall (IISS 1999). Even in 'wet' countries, a great 

percentage of annual precipitation occurs during a relatively 

short rainy season and simply washes away. 

Second, water consumption has increased exponentially due 

to population growth, industrial development and the expansion 

of irrigated farmland (Wallensteen and Swain 1997). Global 

freshwater consumption rose more than six-fold during the 

twentieth century at more than twice the rate of population 

increase (UNEP 2000). As a result, per capita water supply has 

fallen by around 75 per cent since 1850 and the world could be 

using 70 per cent of accessible runoff by 2025 (Wallensteen 

and Swain 1997; Gleick 1994). The trend towards irrigating 

farmland, which provides one-third of the world's harvest from 

just 17 per cent of its cropland, is responsible for much of the 

pressure on water supply having risen from 50 million to 250 

million hectares since 1900 (Gieick 1993). Unfortunately, only 

about one-third of irrigation water actually reaches the plants it 

is intended for because of poor technology, evaporation and 

dispersal. Under a business-as-usual scenario, the Consultative 

Group on International Agricultural Research estimates that 

60 per cent more water will be required for irrigation to meet 

the world's food supplies in 2025 (IWMI 1999). 

Third, poor water management and conservation practices 

have contributed to the decline in the quality and availability of 

water, while over-logging and deforestation are destroying 

watertables and causing siltation and salinisation. Wasteful and 

environmentally destructive farming techniques prompt soil 

erosion, clogging waterways, while the overuse of pesticides and 

chemical fertilisers pollutes water used for drinking and 

irrigation. The expansion of urban areas, which are often located 

near major river systems or in ecologically sensitive coastal areas, 

has further reduced fresh-water supplies. 

For these reasons, water has become a scarce resource in 

many parts of the world: some 80 countries containing 40 per 

cent of the world's population suffer from serious shortages, 

mostly in the developing world (UNFPA 1991). Thus fresh 

water is scarcest where population and urban growth is highest. 

Per capita availability of good potable water is also declining in 

many developed states. The UN estimates that the number of 

people in water-deficient countries will increase from 550 billion 

to 1 billion between 1999-2010 (UNEP 1999). By the middle 

of the century, if nothing is done, up to 7 billion people may 
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not have enough water (UNESCO 2003). In order to provide 

an adequate supply of water, as much as $800 billion in 

investment may be required by developing countries over the 

next decade. However, it is difficult to see where this money 

will come from unless the true cost of water is reflected in its 

price structure and government investment priorities. 

But does water scarcity necessarily lead to conflict? Several 

prominent political leaders have publicly stated that nations 

will eventually go to war over water, including the former UN 

Secretary-General, Boutros Boutros-Ghali, who in the late 1980s 

predicted that the next war in the Middle East would be 'over 

the waters of the Nile, not politics' (Gleick 1991:86). Some 

believe that water might eventually become more valuable than 

oil as a strategic resource (Beschorner 1992). 

However, it is important not to exaggerate the conflict 

potential of water shortages. Water-sharing arrangements are 

part of the political landscape and conservation occupies an 

important place in the agendas of national governments. 

Furthermore, once cooperative water regimes are in place they 

usually prove resilient since the signatories calculate that they 

have more to lose by going to war than by mediating water 

disputes peacefully (IISS 1999). Political difficulties usually arise 

when two or more states are forced to share scarce surface and 

sub-surface water resources, as is the case in much of the Middle 

East. 

Water scarcity in Asia and the Pacific 

To what extent is water scarcity likely to become a source of 

conflict in Australia's Asia-Pacific neighbourhood? Judging by 

the frequency and severity of flooding during the region's wet 

season, most of the region would seem to suffer from too much 

water, rather than too little. Asia .and the Pacific are, however, 

beginning to encounter the quantitative and qualitative water 

limitations that other, drier parts of the world such as the Middle 

East have experienced for several decades. 

In Asia as a whole, per capita water availability has declined 

by between 40 per cent and 65 per cent since 1950. The region 

now supports 60 per cent of the world's population, but 

commands only 36 per cent of global water resources. This 

contrasts with Australia and Oceania, which have less than 1 

per cent of the world's population but 5 per cent of its water 

(UNESCO 2003). Although the total amount of renewable 

water is several times annual withdrawals, rainfall and population 

are spread unevenly and per capita availability therefore varies 

considerably - from 200,000 cubic metres on the island of 

New Guinea to below 3,000 cubic metres in China, South Korea 

and Thailand (AMICC 1997). By2025 most states in the region 

will be facing serious water shortages unless strong action is 

taken. This steep decline is the direct result of Asia's high 

November 2003 

population growth, the degradation of existing reserves of fresh 

water, and the destruction of watenables through deforestation, 

urbanisation and environmentally insensitive agricultural 

practices. 

Indonesia and China are indicative. By 2005, Jakarta will 

consume six times as much water as it did in 1990; by 2025, an 

estimated 39 million people will live in the greater Jakarta area, 

placing additional strains on fresh-water supplies (Jakarta Post, 

1 November 1995:3). In some parts of]akarta, seawater has 

penetrated ground water up to 8 kilometres inland (UNEP 

1996). There are plans to draw additional supplies from rivers 

in West Java, but these are themselves under pressure from 

pollution and increased usage Uakarta Post, 1 November 

1995:3). An associated problem is flooding caused by the 

destruction of the ecological system in the Jakarta area, especially 

the disappearance of the lakes and ponds that catch the overflow 

from monsoon rains. Other cities in Java face comparable 

problems. 

China does not have abundant resources of fresh water, 

especially in the arid north, which contains 550 million people 

and two-thirds of China's cropland. By contrast, the more humid 

south has four-fifths of the country's water, but only one-third 

of the cropland, a hydrological imbalance that accent)lates 

China's two major water problems - declining reserves and 

deteriorating water quality (Brown and Halweil 1998). The 

country ranks sixth in the world in terms of its fresh water 

resources but on a per capita basis it is one of the word's most 

water deficient states and its reserves of surface and underground 

water are being depleted at an alarming rate (McCormack 2000; 

Wu 1999). While China's overall population doubled between 

1950 and 1990, its urban population quintupled and the area 

of irrigated land tripled. Since 1990, the national water deficit 

has grown six fold, from 15 million tons a day to around 88 

million tons (Smil 1997). The Chinese Academy of Sciences 

expects water usage to rise 60 per cent over the next half century, 

by which time the country will be consuming an unsustainable 

28 per cent of usable water reserves. A country is generally 

considered to be experiencing a water crisis when it exceeds 20 

per cent of usable water reserves (Holland 2000). 

The security implications of water 
scarcity 

Water shortages will affect the region's security environment in 

three ways. First, they will aggravate social and political tensions 

adding to the internal security challenges faced by the region's 

developing states. Growing environmental consciousness is 

changing the security policy climate for large-scale water projects. 

Dam construction and hydro-electric schemes have entered the 

realm of high politics as they become 'lightning rods' for 
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domestic dissent and international environmental activism. 

Dam-related population displacement has the potential to lead 

to social unrest and violence, although probably not on a scale 

that would result in major conflict or state failure. Nonetheless, 

environmental opposition to water-related infrastructural 

projects represents a new security dynamic which governments 

will henceforth have to factor into their planning, further 

complicating energy and water allocation choices. 

China epitomises the environmental security dilemmas faced 

by developing states in constructing large dams. The country 

has the greatest number of dams in Asia, but by the government's 

own admission, many of the nearly 18,000 dams built after 

1949 were shoddily constructed and are in need of major repair. 

Of these, 3,200 have failed, including two in Hunan province 

that collapsed in 1975 leaving hundreds of thousands dead 

(Australian 25 March 1999:9). The dams have caused a 

significant reduction in the number of freshwater fish due to 

habitat loss and interrupted water flows. Millions of people have 

been forced to move by rising waters as dams are filled. Over 1 0 

million people were displaced by water projects in China 

between 1960 and 1990 (Gieick 1998). · 

The massive Three Gorges scheme, which is under 

construction on the middle reaches of China's longest and most 

important river, the Yangtze, has reinforced doubts about the 

viability and wisdom of building dams without assessing fully 

their environmental and human impact. The Yangtze basin is 

home to 400 million people and produces much of China's 

food (Australian 6 July 1999:8). Many of the industrial sites 

which will be flooded are saturated with hazardous waste with 

one- the Chongqing steel mill- once described by the World 

Bank as among the ten most contaminated industrial sites in 

the world (Nelson 1997). Some scientists predict that the sheer 

weight of the lake could trigger an earthquake damaging the 

dam and threatening millions of people downstream (Gieick 

1998). The Three Gorges project will displace more people than 

any dam in history- 1.3 million according to Chinese officials, 

but up to 1.9 million by unofficial estimates. Beijing faces the 

real prospect of social unrest and violence as people are forced 

to move from ancestral lands. 

Second, diminishing supplies of fresh water will adversely 

affect key sectors of the region's economy, especially agriculture, 

reducing the capacity of the region's developing states to feed 

themselves and forcing them to import more grain. Today's water 

scarcity may become tomorrow's food shortages because of the 

critical role played by irrigation in the region's food economy. 

Asia depends on irrigated land for its food to a far greater extent 

than other regions. While irrigation accounts for over two-thirds 

of fresh water used globally, up to 87 per cent of water is used 

for agriculture in rice-dependent states, primarily because rice 

is extremely water intensive (Economist 16 November 1996:26). 
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It takes 5,000 kilograms of water to produce just one kilogram 

of rice (Cribb 1996). However, with industry and personal 

consumption accounting for a growing percentage of ftesh water 

use, the net result will be less water for agriculture and an 

eventual fall in grain yields. Greater reliance on water efficient 

crops, more effective water management, and reductions in 

pollution can mitigate agricultural losses, but to do so on the 

scale needed will require a major change in the way regional 

states structure their economies and allocate water (Brown and 

Halweil 1998). 

Endemic water scarcity is also likely to pose considerable 

infrastructural and economic problems for the region's 

developing states as they struggle to meet accelerating demand 

and preserve existing reserves of water. Some of these challenges 

will undoubtedly be met by conservation measures, recourse to 

alternative sources of fresh water and technological innovation. 

However, there is a limit to the substitutability of naturally 

occurring water and there must be some doubt about the political 

commitment of regional governments to water conservation 

given the region's poor track record so far. Technology has its 

limits too, not least because the financial costs of desalination 

plants and expensive modern water reticulation systems may be 

beyond the means of many countries. 

Third, water's salience as a driver of inter-state conflict will 

increase in inverse proportion to its scarcity. Water scarcity is 

likely to assume wider significance when it becomes entangled 

with other sources of tension between states. For example, water 

security has become a key strategic issue for Singapore because 

the island state has to import 50 per cent of its needs from 

neighbouring Malaysia. Bilateral disputes over water have 

increased in frequency and seriousness since 1965. On several 

occasions Malaysia appears to have contemplated interrupting 

the supply of water to Singapore as a means of exerting political 

leverage. 

There are transboundary disputes over shared water resources 

between India and Bangladesh. Competition for water might 

also emerge as a source of conflict among the six riparian states 

of the Mekong River basin. Already the river's ecosystem is under 

stress from the 60 million people who directly depend upon it 

for their livelihood and habitat. The construction and operation 

of dams along its upper reaches will exacerbate soil loss, 

deforestation and land degradation upsetting the river's 

ecological balance. And as the river's salinity increases its rich 

deposits of silt, vital for regenerating the surrounding agricultural 

land, will disappear. Interrupting the natural cycle of the Mekong 

could be fatal for the fresh-water fishing industries of Cambodia 

and Vietnam (Nguyen 2000). It could also seriously diminish 

the 'carrying capacity' of the land, which provides 40 per cent 

ofVietnam's agricultural output (Barnes 1994). These are all 

potential bones of contention, which, unless carefully managed, 
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could result in significant political tensions between downstream 

and upstream states. 

Conclusion 

In conclusion, water scarcity is destined to become a major 

security issue for the Asia-Pacific region even though wars are 

unlikely to be fought purely over water. The extent of the 

problem will vary significantly within and between states. China, 

Indonesia, Singapore and Thailand suffer endemic water 

shortages and others may soon be affected. Long-term trends 

in use and supply point towards an accelerating deterioration 

in the region's reserves of fresh water. There is little prospect of 

reversing the trend without substantial and meaningful regional 

cooperation. Water disputes in Southeast Asia have the capacity 

to widen tensions between Malaysia and Singapore, and 

eventually to reawaken traditional animosities between the 

riparian states of the Mekong River. Aside from its importance 

for industry, the declining availability of fresh water will heighten 

regional insecurity because of irrigation's critical role in hydro

electricity generation and rice growing. Indeed, water's central 

importance to food production may well prove to be the most 

fundamental security linkage of all. 

It is an open question as to whether or not conservation 

and technological improvements will allow governments to 

manage future water shortages without conflict. There are, of 

course, ways of developing alternative sources of water. Water 

recycling is one. Another is reclaiming waste water, which may 

be treated and made acceptable for human consumption. 

Desalinisation plants, which remove salt from water, can go 

some way to reducing dependence on natural rainfall and ground 

water, but they are not a panacea. The technology they employ 

is expensive, because of the high energy costs associated with 

the purification process, and the plants themselves need large 

tracts of land and access to deep water inlets. Desalinisation 

plants are therefore unlikely to make a significant contribution 

to the region's fresh water supply and will find favour primarily 

with energy rich, water poor states. Other mooted solutions, 

such as towing giant icebergs from polar regions or redistributing 

water via pipelines, aqueducts, tankers and even floating nylon 

bags face significant political, technical and financial obstacles, 

and are unlikely to solve the region's water problems in the 

foreseeable future. 

The key to making more water available is to reduce 

consumption. Significant savings have already been made in 

the US and Europe by better water planning, reallocating water 

among users and the introduction of more efficient and cost 

effective technology. Simple remedies such as fixing leaking pipes 

and lining aqueducts could recoup some of the 60 per cent of 

water lost because of inefficiencies in agricultural practices. 
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Rudimentary conservation measures and charging for water 

would place a higher premium on the value of existing water 

supplies. Partly as a result of applying new technologies and 

more effective water management, US withdrawals of water have 

significantly decreased over the past two decades, despite a rising 

population and standard ofliving (Gleick 1998). 

Nevertheless, while the application of new technology and 

sensible conservation practices could do much to stabilise water 

withdrawals, government short-sightedness, competing 

economic priorities and endemic political instability will almost 

certainly prevent recent US experience being replicated in this 

part of the world. Asia-Pacific nations need to cooperate more 

closely in finding solutions to a problem which affects them all. 

Rather than establish new bodies to assist national governments 

in this task, better use could be made of existing organisations 

such as the ASEAN Regional Forum (ARF) and the Asia-Pacific 

Economic Cooperation forum (APEC). Australia can play an 

important role by improving awareness of water security issues 

both at home and abroad, by developing strategies for 

ameliorating the consequences of water insecurity, by making 

available our technical and administrative expertise in water 

management to the wider region, and by exploring innovative 

approaches to reducing water usage and loss, especially in food 

production. 
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Averting an impending crisis 

Mark W Rosegrant, Ximing Cai and Sarah A Cline, 
International Food Policy Research Institute, Washington DC 

Introduction 
According to research by the International Food Policy Research 

Institute (IFPRI) and the International Water Management 

Institute (IWMI), if current trends in water policy and 

investment hold or worsen, we will soon face threats to the 

global food supply, fUrther environmental damage, and ongoing 

health risks for the hundreds of millions of people lacking access 

to clean water. 

The research report, W'ttter and Food to 2025: Dealing with 

Scarcity, 1 projects that, by 2025, total global water withdrawals 

will increase by 22 per cent over 1995 levels. Yet water is not 

like oil; there is no substitute. If we continue to take it for 

granted, much of the earth could run short of water or food

or both. The rapidly rising demand for the world's increasingly 

scarce water supply challenges the availability of water for food 

production, putting global food security at risk. Agriculture, 

upon which a burgeoning population depends for food, is 

competing with industrial, household and environmental uses 

for scarce water reserves. Even as demand for water by all users 

grows, ground water is being depleted, other water ecosystems 

are becoming polluted and degraded, and developing new 

sources of water is getting more costly. Unless policies and 

priorities change, in 20 years, there will not be enough water to 

meet all our needs. 

It is expected that almost 8 billion people will populate the 

earth by 2025. To determine how to ensure that there will be 

enough water to grow food for everyone, we must first 

understand the evolving relationship between water availability 

and food production. This understanding will allow decision

makers to look squarely at the consequences of the choices they 

make to balance water supply 361d demand among all users in 

the years to come. 

Future water-use scenarios 

In World W'ttter and Food to 2025, researchers from IFPRI and 

IWMI, two of the 16 food and environmental research 

organisations known as the Future Harvest Centers, principally 

fUnded by the Consultative Group on International Agricultural 

Research, present three possible answers to the critical question 

of whether or not there will be enough water for everyone in 

2025. To obtain these answers and explore relationships among 
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water, environment, and food production, researchers developed 

a global modelling framework that combines an extension of 

the International Model for· Policy Analysis of Agricultural 

Commodities and Trade (IMPACT) with a newly developed 

Water Simulation Model (WSM). IMPACT is a partial 

equilibrium model of the agricultural sector, representing a 

competitive agricultural market for crops and livestock. 

Integrating the two models to create the linked IMPACT

WATER model, researchers divided the world into 69 spatial 

units, including macro river basins in China, India, and the 

United States, and ~regated basins over other countries and 

regions. They created a 'business as usual' scenario, which 

projects what will happen if present policy and investment trends 

continue, as well as a 'water crisis' and a 'sustainable water use' 

scenario, detailing the global outlook from opposite ends of the 

spectrum. 

Business as usual scenario 
Under the business as usual scenario, international donors and 

national governments, complacent about agriculture and 

irrigation, cut their investments in these sectors. Governments 

and water users implement institutional and management 

reforms in a limited and piecemeal fashion. These conditions 

leave the world ill prepared to meet major challenges to the 

water and food sectors. Under this scenario, the model projects 

that, in 2025, water scarcity will lead to slower growth in food 

production. As a result, greater food production will depend 

primarily on increases in yields, yet growth in crop yields will 

diminish due to falling public investment in agricultural research, 

rural infrastructure and reservoirs. This will cause annual global 

losses of 350 million metric tons of food- roughly 15 times 

Australia's annual wheat production. 

In addition to affecting how much food is grown, water 

scarcity will cause substantial shifts in where the world's food is 

grown. Developing countries will dramatically increase reliance 

on food imports. In sub-Saharan Africa, for example, grain 

imports will more than triple. Poor countries, unable to finance 

imports, will experience increased rates of hunger and 

malnutrition. 

For hundreds of millions of poor farmers in developing 

countries, a lack of access to water for growing food is the most 

important constraint they face. If countries continue to under-
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invest in building strong institutions and policies to support 

water governance and approaches to give better access to water 

to poor communities, growth rates for crop yields will fall 

worldwide in the next 25 years, primarily because of water 

scarcity. 

Food production is not the only sector that will affect and 

be affected by water use under the business as usual scenario, 

however. Almost all users will place heavy demands on the 

world's water supply. Projected withdrawals in developing 

countries will increase 27 per cent over the 30-year period, while 

developed-country withdrawals will increase by 11 per cent. 

These figures include water used for agriculture, households, 

livestock, industry, and more. Because of rapid population 

growth and rising per capita water use, for example, household 

water use will increase by 71 per cent, of which more than 90 

per cent will be in developing countries. Many households will 

remain unconnected to piped water, however, keeping millions 

of people at risk of disease. 

Currently, more than 1 billion people around the world do 

not have access to a safe water supply, and adequate sanitation 

is even less available. Lack. of clean water and sanitation is a 

major cause of disease and child mortality. While world leaders 

attending the World Summit on Sustainable Development 

agreed to work to cut in half the proportion of people without 

access to clean water by 2015, this goal will not become a reality 

unless governments redirect their water policies to meet the needs 

of poor people. 

Water crisis scenario 
The future water outlook is not bright under continued policy 

and investment trends, but it would take only a moderate 

worsening in global water policy to bring about a genuine crisis. 

According to the report's water crisis scenario, if governments 

continue to cut spending on crop research, technology, and 

infrastructure, while failing to implement institutional and 

management reforms, global grain production will drop by 10 

per cent compared to business as usual levels, equivalent to losing 

the entire annual grain crop of India. This will come in part as 

a result of national governments and international donors 

reducing their investments in crop breeding for rain-fed 

agriculture in developing countries. Private agricultural research 

will fail to fill the investment gap, and this loss of research 

funding will lead to further declines in productivity growth in 

rain-fed crop areas, particularly in more marginal places. 

Under the water crisis scenario, people will increasingly 

encroach upon wetlands for both land and water, and the 

integrity and health of aquatic ecosystems will be compromised. 

In the attempt to get enough water to grow their crops, farmers 

will extract increasing amounts of ground water for several years, 

driving down watertables. But because of the accelerated 
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pumping, after 2010 key aquifers in northern China, northern 

and northwestern India, and West Asia and North Africa will 

begin to fail. The amount of water reserved for environmental 

purposes will decline as unregulated and illegal withdrawals 

increase. Due to increases in water prices and scarcity, conflict 

over water will increase. 

The ultimate result of this scenario is greater food insecurity, 

especially in developing countries. Per capita cereal consumption 

in 2025 in the developing world is 2 per cent lower than 1995 

levels. This scenario makes clear that increasing water scarcity, 

combined with poor water policies and inadequate investment 

in water, has the potential to generate sharp increases in cereal 

food prices over the coming decades. Price jumps of this 

magnitude will take a significant bite out of the real income of 

poor consumers. Malnutrition will increase substantially, given 

that the poorest people in low-income developing countries 

spend more than half their income on food. Sharp price increases 

can also fuel inflation, place severe pressure on foreign exchange 

reserves, and have adverse impacts on macroeconomic stability 

and investment in developing countries. 

Sustainable water use scenario 
Neither the business as usual nor the water crisis scenario is 

inevitable, however. Fundamental changes in water policies and 

investment priorities could achieve substantial benefits. The 

report's sustainable water use scenario projects a world with 

increased amounts of water allocated to environmental uses, all 

urban households connected to piped water, and the 

achievement of higher per capita domestic water consumption, 

while maintaining food production levels described in the 

business as usual scenario. It would also achieve greater social 

equity and environmental protection through both careful 

reform in the water sector and sound government action. 

In this scenario, total global water consumption will be 20 

per cent less than business as usual levels, and industrial water 

demand will decrease by 35 per cent worldwide by 2025. Due 

to breakthroughs in water harvesting systems and adoption of 

advanced farming techniques, global rain-fed crop yields will 

increase by 7 per cent over business as usual levels. Governments 

and international donors will increase investments in crop 

research, technological change, rural infrastructure, and reform 

of water management to boost water productivity and the growth 

of crop yields in rain-fed farming, while reducing risks. As. a 

result, for most crops, prices will decline slowly from 1995 to 

2025. 

To stimulate water conservation and free up agricultural 

water for environmental, domestic, and industrial uses, the 

effective price of water to the agricultural sector will be gradually 

increased. In fact, by 2025, agricultural water prices will be 

twice as high in developed countries and three times as high in 
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developing countries as in the business as usual scenario. To 

ensure these increases are fair, they will be implemented through 

incentive programs that provide farmers income for the water 

that they save. Also, water prices for connected households will 

double, with targeted subsidies for low-income households. 

Although water subsidies are commonplace in developing 

countries, they tend to benefit relatively wealthy people. Making 

affluent people pay for water would encourage them to conserve, 

and would also free up financial resources to provide clean, safe 

water to poor people. Revenues from price hikes would be 

invested to reduce water losses in existing systems and to extend 

piped water to previously unconnected households, so that by 

2025, all households, both rural and urban, will be connected 

to piped water. 

To achieve the sustainable water use scenario, the report 

also recommends increased investment in crop research, 

technological change, and rural infrastructure to boost water 

productivity and growth of crop yields in rain-fed farming, which 

will account for one-half the increase in food production between 

1995 and 2025. Investments in water conservation measures 

that use, for example, innovative, low-cost, small-scale irrigation 

technologies - such as a five dollar bucket and drip kit, or 

manually operated treadle pumps - that allow smallholder 

farmers to irrigate crops using less water, and deliver water to 

crops only when it is needed, could make substantial differences. 

A number of useful new small-scale technologies and 

community-level water management innovations have emerged 
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in recent years. Governments can learn from these practices in 

order to implement practical solutions for using less water in 

agriculture. Without conservation, aquifers, lakes, and wetlands 

will be further depleted. 

Conclusion 

World \f{zter and Food to 2025 shows that, while a large part of 

the world is facing severe water scarcity, the impending water 

crisis can be averted. The precise mix of water policy and 

management reforms and investments, and the feasible 

institutional arrangements and policy instruments to be used, 

must be tailored to specific countries and basins. A crisis is not 

inevitable, but these solutions are not easy, nor will they be 

achieved overnight. The world can both consume less water, 

and reap greater benefits. To achieve sustainable water use, action 

must begin now. The required strategies take not only money 

and political will, but time as well. 

Note 

mzter and Food to 2025: Dealing with Scarcity, 2002, ISBN 
0-89629-646-6, by Mark W Rosegrant, Ximing Cai and Sarah 
A Cline, jointly published by the International Food Policy 
Research Institute (IFPRI) and the International Water 
Management Institute (IWMI). A full text pdf can be accessed 
online at <http://www.ifpri.org/pubs/books/water2025/ 
water202S.pdf>. Copies can be ordered via the link at< http:// 
www.ifpri.org/pubs/books/water2025book.htm>. 
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Linking science and social science for 
sustainable catchment management: 

A modelling perspective 

A] ]akeman and RA Letcher, Centre for Resource and Environmental Studies, 

Australian National University 

SM Cuddy, CS/RO Land and 'Water, Canberra 

Introduction 
Uncertainty, subjectivity and compartmentalisation are three 

notions that characterise the problem of achieving 

sustainability in water catchment systems. There is uncertainty 

and subjectivity about what sustainability is, how to reach it 

and about the representation of system processes affecting it. 

And there is compartmentalisation of natural resource 

management and policies, so much so that one policy may be 

in conflict with another in terms of environmental or socio

economic objectives. 

While new knowledge and tools will improve our capacity 

to reach a more sustainable future, we could be managing better 

than we are presently with the tools and knowledge that we 

already have. Merely linking science and social science in a 

disciplined way can expose the impacts of different policy and 

management strategies and inform stakeholders as to some of 

the choices that can be made to improve sustainability outcomes. 

There are key gaps in our data and information bases that would 

improve our capacity to achieve more sustainable outcomes. 

But we can also improve the basis of decision-making by 

providing an assessment of the uncertainty or risk of the impacts 

of any policy change. 

One way of doing this is with the use of computer 

modelling, in this case, Integrated Scenario Modelling (ISM). 

In ISM we refine our knowledge about system processes and 

linkages iteratively, and use it to simulate the effects of 

catchment drivers on outcomes that serve as indicators of 

sustainability. Transparent use of ISM can promote system 

thinking and understanding, system learning and adaptive 

management. The setting of ISM within an Integrated 

Assessment (IA) framework is discussed in the paper, bringing 

out the roles the different sciences can play together in 

achieving better sustainability outcomes. Lessons are drawn 

from some of our previous IA studies. 

The topic of this paper is how, from a modelling perspective, 

science and social science can be integrated to assess policy 

options and other system drivers, and aid identification of target 

trade-offs that offer strong prospects for more sustainable 
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catchments. We will also offer some thoughts on where the 

sciences need improvement to enhance the setting of policies 

for more sustainable outcomes. 

Finding a practical approach to 
identifying sustainability 

Sustainability can be interpreted broadly as a state or state 

trajectory that satisfies to some extent the so-called triple bottom 

line of a socially, economically and ecologically acceptable system 

for present and future generations. While it is difficult, if not 

impossible, to specify what human activities in a system are 

sustainable, it is a simpler task to contrast the features of a more 

sustainable system and an unsustainable system. 

It also seems sensible to admit that what precisely should be 

sust~ined will always be in the eye of the beholder. One person 

or interest group will weight the elements of the triple bottom 

line differently from another, for instance, attributing different 

values to the degree of pristine function of a landscape versus 

socio-economic function. 

Given this subjectivity and the uncertainty of recognising 

sustainability and how to reach it, managers tend to put emphasis 

on certain indicators of sustainability and a target level for them; 

for example a lower limit for satisfaction of basic human needs 

(access to safe water, health protection etc.), an upper limit for 

erosion, water quality concentration, pollutant load, or a lower 

limit on restoring native fish populations. The achievement of 

such targets, however, may conflict with other desirable targets, 

so compromise is needed. Also, it may make sense to allow some 

targets to vary spatially and temporally, sacrificing one area for 

another. This concept underpins management strategies such 

as the development of reserves or national parks. 

Understanding the integrated nature of the benefits of these 

mosaic systems of land use and management is generally at a 

very primitive stage. Subjectivity, uncertainty and potential 

conflict imply that setting of targets therefore must involve 

continuing choice for the community. There will always be trade

offs to be identified among a multidimensional spectrum of 

Development Bulletin 63 



possible system states. Selection of a particular set of targets 

may initially be based on a relatively narrow vision, but 

eventually should be based on broad perceptions of benefits 

and costs. The selection should also be moderated by the quality 

of the existing knowledge base and the capacity to effect actions 

to meet those targets. 

Integrated Assessment and Integrated 
Scenario Modelling 

Integrated Assessment (IA) has been defined as the 'integration 

of knowledge from different disciplines with the goal to 

contribute to understanding and solving complex societal 

problems, that arise from the interaction between humans and 

the environment, and to contribute in this way to establishing 

the foundation for sustainable development. Modelling and 

participatory processes should include stakeholder groups and 

the public at large' (Pahl-Wost! 2003:465). The key features of 

IA, summarised by Jakeman and Letcher (2003), are that it: 

1. is a problem-focused activity using an iterative, 

adaptive approach that links research to policy; 

2. possesses an interactive transparent framework 

that enhances communication; 

3. is a process enriched by stakeholder involvement 

and dedicated to adoption; 

4. connects complexities between the natural and 

human environment, recognising spatial 

dependencies, feedbacks and impediments; and 

5. attempts to recognise essential missing knowledge. 

Social science has several roles here, including: identification 

of sustainability targets; enhancing the understanding of links 

and dependencies between people and natural and modified 

systems; analysing policy, institutions, governance and 

participatory methods. Like other sciences, social science can 

feed characteristic model types and non-model based assessment 

methods into the ISM core, particularly for social impact 

assessment of scenario options. Science and engineering also 

offer technology to support model use, such as the storage, 

management, and analysis oflarge databases and the visualisation 

of results from ISM. They provide the means for interest groups 

to interact personally with models, try scenarios and observe 

predicted system changes. 

Using ISM: Benefits and difficulties 

Integrated Scenario Modelling has many benefits. It provides a 

way of exploring and explaining trade-offs; a long-term memory 

of the project methods; a visible and accessible collection of 

models, methods, visualisation and other tools; focus for 

integration across researchers and stakeholders; a training and 
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education function; a toof, or the basis of a tool, for adoption 

and adaptation by stakeholders; and a potentially transparent 

analysis. 

In particular, ISM promotes engagement by stakeholders 

and systems of thinking that can assist people in appreciating 

one another's perspectives. In our project work in the catchments 

of northern Thailand over the last few years ( eg Merritt et al. in 

press), using an ISM modelling focus has substantially enlarged 

the number of government organisations involved, from the 

Land Development Department to include Royal Forestry, 

Royal Irrigation, Agriculture, and the Office of the National 

Water Resources Committee. These agencies see themselves 

contributing to the development of ISM tools in order to 

understand and assess options to address erosion, water supply, 

forestry protection, subsistence needs and agricultural 

development. The departments work together in developing 

and incorporating the modelling components in a sofrware 

system for widespread application. 

The modelling has also provided a focus for capacity building 

through training and the development of training materials. 

This focus has had the benefit of exposing managers and 

researchers from otherwise fairly narrowly focused disciplinary 

perspectives to other ways of thinking about change in the 

system. In this way it has enhanced their integrated system 

understanding. 

ISM in the field 

Our work in the Namoi Basin (in New South Wales) over the 

last four years has involved integrated assessment of water 

allocation options (Letcher and Jakeman in press). A focus on 

ISM with stakeholders has been successful in gaining strong 

industry and government backing for expansion of this work in 

the Namoi and into the Gwydir Basin. Transparency in the 

assumptions of the model developed for the Namoi has allowed 

stakeholders to identify which components of the model and 

which geographical areas are preferred for extension of the work. 

In addition, the explicit incorporation and acknowledgement 

of stakeholder views and system understanding in model 

development has meant that a broad range of stakeholders have 

been empowered by their understanding of the models used for 

management decisions in their system. It is hoped that this 

empowerment will limit the misuse of models and model results 

in management decision-making. 

In both these projects, the ISM tool and exercises have also 

provided information and insights that would not have otherwise 

been possible. For example, in Thailand we could calculate the 

trade-off in allowing agricultural expansion to provide a 

subsistence level of rice, the increase in erosion and short-term 

income, and the reduction in forest cover required to meet this 
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subsistence deficit. Scenarios investigating the impact of rapid 

and large-scale price changes in agricultural markets showed 

that not only economic and social outcomes are affected by 

these changes but also the environmental health of the 

catchment. The influence of climate on the nature of this impact 

has also been demonstrated. It can be shown that the magnitude 

of negative impacts from a range of catchment changes- both 

exogenous economic factors and policy decisions - are greater 

in times of drought, when people are more vulnerable to these 

impacts. 

In the Namoi, the initial stakeholder focus was on allocation, 

but through ISM their concern additionally focused on other 

access rules. It also clarified that the timing of impacts was 

important, not merely the average impact. The cumulative 

impact after a series of dry years manifested as a major concern. 

As with the Thailand case, the estimation of the impacts and 

the possible trade-offs would not have been possible without 

models that are predominantly quantitative. 

Lessons learned 

All of the lA projects in which we have participated have 

reinforced the rather obvious point that sofrware development 

must be undertaken with a clear picture of the target audience, 

the specific issues and the uses. Thus while a sophisticated, 

object-oriented software platform may be both useful and 

desirable in some circumstances, in other cases an EXCEL-based 

model may be more useful for extending project ideas and 

science. Having different sofrware products aimed at different 

audiences can also be a useful outcome of a project. On the 

other hand, sofrware development should not be the primary 

objective of the work undertaken. The sofrware is a tool to 

enhance communication and interaction between different 

disciplinary teams. It should be a focus of the project primarily . 

in so far as it encourages communication of ideas and enhanced 

understanding of the integrated nature of the problem. 

The ultimate success and lessons leant through an ISM 

project will depend critically on the personalities and aims of 

those involved in the project. One key requirement ofiSM and 

lA is that the parties involved are able to respect and acknowledge 

the contribution from other disciplinary components. During 

some of our early experiences we found that different disciplinary 

teams were often too tied to their own sofrware or modelling 

concepts, and ended up developing their own independent 

modelling systems displaying their prior ideas largely without 

change. In these cases many of the participants did not want to 

compromise their prior ideas or exploit the experience of the 

other teams to develop something unique and interdisciplinary. 

Where these problems can be overcome, the project value can 

be much greater than the sum of its parts. Integration should 
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not be about simply linking different components models. It 

should not only enhance participants' understanding of the 

interactions between system components, but should also 

provide direction for research to fill critical gaps among the 

disciplinary components of the project. 

The communication required within the research team and 

between researchers and stakeholders is extremely time and 

energy consuming. A significant component of any lA project 

is communication between these groups. This means that lA or 

ISM is not always an appropriate technique for considering 

management problems. Where a problem is relatively simple 

or has a very short time frame, the time necessary to manage 

this communication properly means that a simpler, less 

comprehensive approach should be used. In general, a good 

rule to live by is that if you don't intend to pay due attention to 

stakeholder views then you shouldn't ask for them in the first 

place. A project that claims to be participatory but that does 

not allow appropriate time and resources for building trust 

between researchers and stakeholders risks alienating, as well as 

disenfranchising, stakeholder groups and making future 

management efforts more difficult. 

Enhancing the prospects for 
sustainability 

We see several ways to achieve greater progress in future 

assessment of sustainability outcomes. Some lie predominantly 

in the hands of politicians and policy advisors, others with the 

scientists and social scientists. To avoid policy 

compartmentalisation and instil system learning, the processes 

of adaptive management (Holling 1978) and active adaptive 

management (for example Allan and Curtis 2003) of our 

'environment' must be institutionalised and adopted across all 

relevant sectors. This must include the monitoring and 

evaluation of active and passive experiments to see what does 

and does not work and where there are gaps. Systematic 

representation of our knowledge and how it changes and accrues 

is vital so that we have a platform on which to build and test. 

ISM and modelling in general have a role here, One of the 

challenges is not to disenfranchise catchment communities, and 

perhaps politicians also, by increasing the uncertainty in their 

eyes through unsystematic representation of accrued knowledge. 

We know some of the important information that needs to 

be gathered to progress the management of sustainability · 

through lA. The social sciences can offer insight and information 

into decision-making and adoption processes previously ignored 

in many scenario-based models. In particular, social survey data 

linking information about decision-making and adoption to 

biophysical and socioeconomic characteristics of farmers, 

industries or households is key to developing more sophisticated 
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ISM and other policy analyses (for example Curtis et al. 2001). 

Very little of this type of data exists for most catchment situations. 

In addition, biophysical scientists are often not in a position to 

extract and understand the implications of such data. Further 

use and development of participatory methods (for example 

Haslam et al. 2003) for ISM building is one way of extracting 

and using such information. These techniques have the bonus 

of allowing stakeholders inside the model development phase, 

to ensure they have a better understanding of, and opportunity 

to feed into, the assumptions underlying these types of models. 

Hare et al. (in press) present one of the recent comparisons of 

different participatory processes. 

IA takes time. This needs to be recognised ·by all parties 

involved in sustainability and related projects. The time scales 

necessary for IA to take place mean that the nature of the 

management problem and stakeholders views will change 

throughout the life of the project. Problem definition needs to be 

sharp enough to allow for useful interaction between researchers 

and stakeholders, but also flexible enough for the tools and 

understanding being developed to be useful at the end of the IA 

project. While success of IA projects will breed interest from 

decision-makers, the latter group needs to allow sufficient time 

for assessments and policy implementation, thereby reducing the 

current piecemeal approach to sustainability. 

While improved sustainability is a principal aim of any IA 

or ISM project, it is important to recognise that the most useful 

outcome may be in the learning experience of researchers and 

stakeholder groups. In oiher words it may be over-optimistic to 

assume that any single research project will, on its own, greatly 

improve the sustainability of the system. We argue that in many 

cases the concept of sustainability is not fixed and that improved 

understanding of the integrated nature of sustainability attained 

by participants in the project is an outcome worth achieving. 
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Research for agricultural water management in Asia: 
How can we make a difference? 

IR Willett, Australian Centre for International Agricultural.&search (ACIAR}, Canberra 

Introduction 
Agriculture has a reputation for using water inefficiently, leading 

to suboptimal use in terms of agricultural production and 

opportunity costs for other sectors, including domestic, 

industrial and environmental users. Direct environmental 

degradation due to waterlogging and salinisation can also result 

from poor irrigation water management, especially in arid 

climates. This paper outlines some lessons learnt from managing 

water-related agricultural research projects in Asia. 

Research may be directed to bringing about changes in policy 

that will lead to more effective water use, but research may also 

be directed to changing management practices of individual 

farmers. The policy approach is dominated by defining property 

rights and introducing market-based instruments to bring about 

changes in water allocation and use at all levels - from whole 

river basins to individual farms. The potential economic and 

environmental benefits of policy changes are enormous, but 

may be very difficult to implement and there is likely to be a 

time lapse between economic and scientific research and the 

decision to implement changes. Technical and scientific research 

at smaller scales, such as individual farms, catchments or 

irrigation systems, can achieve shorter term impacts on 

agricultural production and environmental benefits. However, 

adoption of technical solutions may be limited, or not sustained, 

if financial benefits are not immediately gained. Their adoption 

therefore is dependent on the policy environment in terms of 

financial decisions of individual farmers. 

In this paper I argue that research across the whole spectrum, 

from theoretical policy work on property rights and market

based instruments to that involving the participation of 

individual farmers in devising practical on-farm practices is 

required. Means of improving the capture of benefits from the 

range of research approaches are suggested. 

Background 

The importance of water and its links with poverty in developing 

countries has been highlighted at the highest levels of the debate 

on sustainable development. There are direct links between water 

and poverty. The poorest are the first affected by inadequate 

supply, or variability in supply, and are at most risk from 
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pollution by water-borne diseases and other contributors to poor 

health. The Australian Centre for International Agricultural 

Research (ACIAR), a small part of Australia's official 

development assistance programme, aims to reduce poverty by 

brokering and funding research to develop solutions to 

agricultural problems in its partner countries, mostly in the Asia

Pacific region. 

Agriculture is by far the greatest user of water in most 

developing countries, often accounting for 70 to 80 per cent 

of fresh water supplies. In an agricultural context, strategic 

planning (ACIAR 1997) rated water resources research as 

having very large potential benefits, but noted difficulties in 

translating research outputs into readily measurable benefits. 

The potential to improve the efficiency of water use for 

irrigation is substantial. For example, Chinese irrigation system 

operators and farmers showed that they could adjust to reduced 

water allocations and maintain rice production by utilising 

small-scale water storages and improved agronomic practices 

(Loeve et a!. 2002; Lu et a!. 2002}. Recent preliminary 

estimates for water use in the Murray-Darling Basin suggest 

that low-cost improvements to on-farm water management 

can result in substantial water savings at the basin level (White 

et a!. 2003), thus making water available for other uses 

(including expanding irrigated agriculture). Scope for 

improvement in efficiency of water use must be considered in 

the context of limited options for the development of new 

water resources because of their cost and sometimes political 

opposition in many countries. 

In the least-developed countries, agricultural productivity 

is likely to be of greater immediate priority than environmental 

protection. Those developing countries that have undertaken 

rapid industrialisation and have achieved food security are more 

likely to be also concerned with environmental and longer-term 

productivity aspects of water. Such countries may be approaching 

the realisation made by developed countries th.at the off-site 

economic impacts of intensive agriculture on water quality may 

approach the financial returns to agriculture. 

This paper outlines some lessons learnt from managing 

water-related agricultural research projects in Asia, with the aim 

of increasing the chance of converting research findings to actual 

benefits. 
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Table 1 

Level of institutional hierarchy 

Basin resource 
(common property) 

State resource 
(state properry) 

Group resources 
(common property) 

Individual resources 
(private properry) 

Do it in the right place 

Holder of properry rights 
(decision-maker) 

State and national 
governments 

State government 

Managers of irrigation 
schemes (private and public) 

Irrigators, riparian farmers 

ACIAR's land and Water Resources Programme has targeted 

China, Vietnam, India and Pakistan for its research projects 

on agricultural water. In northern China, India and Pakistan 

the work has involved irrigation in arid climates - places 

with absolute shortages of water for agricultural production. 

Each of these countries has severe and large-scale problems 

with irrigation and drainage, including waterlogging and 

salinity problems (Ghassemi et al. 1995). In addition, and 

perhaps just as importantly in terms of world cereal 

production, there are those countries that have sufficient 

water but poor spatial and temporal distributions, including 

Indonesia, Thailand, Vietnam, southern China and the 

Philippines. 

In the Southeast Asian countries with humid climates, our 

research has included that concerned with management of upper 

catchments in steeper landscapes where soil erosion is a hazard. 

The great deal of agricultural research that leads to profitable 

and sustainable production in upland areas can also be said to 

contribute to catchment management. By focusing on the water 

resources - particularly the off-site, larger-scale aspects -

priorities for catchment management work can be made in terms 

of protecting expensive infrastructure, such as dams, and 

particularly valuable water resources, such as city water reservoirs 

(Willett and Porter 2001). 

Scale 

Research for management of agricultural water resources can 

be considered at a range of scales ranging from individual 

paddocks or whole farms, catchments, floodplain or irrigation 

system scale, sub-basin scale and up to international agreement 

scale. 

Challen (2002) links the levels of institutional hierarchy 

with the holders of the property rights to surface water as shown 

in Table 1. 
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For the purposes of this paper, which is concerned with 

agricultural water research, it is the holders of property rights, 

and therefore the decisions-makers, who are the intended 

recipients and users of research results. 

Each scale has associated strengths and weaknesses in terms 

of potential impacts and ways of converting research outputs 

into outcomes for farmers and the broader community as shown 

in Table 2. 

At farm-scale, the delivery of research outputs is likely to be 

dependent on extension services of variable quality. ACIAR has 

commissioned projects involving close participation of farmers 

in its research projects, usually under the tide 'participatory' or 

'action learning' approaches. These approaches may be 

applicable to farm-level irrigation as a means of delivering 

research projects with relevance and acceptability to farmers. A 

repeated lesson is that new technologies should be simple to 

implement, must be low cost or show rapid returns to any 

expected investment by farmers, should be promoted in the 

context of other aspects of agriculture, and receive community 

support. If extension services are weak, then community-based 

activities akin to Landcare in Australia may be applicable in 

non-irrigated areas, whereas water-user associations are more 

appropriate in irrigated a:reas. 

In terms of gaining short-term impacts in agriculture, it 

appears that the irrigation-drainage system scale is the most 

promising. In this case, it has proven relatively straightforward 

to incorporate irrigation companies as close research participants. 

They generally have educated staff, are focused on their system, 

and are acutely aware of their particular irrigation and drainage 

problems. They are also in a position to directly adopt research 

outputs. Linkages to policy makers as a means of transferring 

research outputs from large scales are more difficult to build, 

unless there are dedicated agencies such as the Yellow River 

Commission in China or the Murray-Darling Commission of 

Australia. 

Involve users of research outputs in the 
research 

Practical means of minimising the possible gaps between 

researchers and those who can use research results include: 

involvement of key policy makers as a project 

advisory group, with emphasis on the two-way 

flow of information; 

inclusion of irrigation companies as part of 

research teams; 

• inclusion of existing farmer organisations, and 

local political institutions; 

execution of projects in farmers' fields in areas 

with local political support; 
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Table 2 

Scale 

Farm paddock or whole farm 

Catchment, floodplain or 
irrigation system 

Sub-basin 

National government 

International agreement 

30 

Pathway from research to 

application 

Extension activities 

Extension activities 

Community-based land and 
water-care groups 

Irrigation companies 

Water-user groups 

Local governments 

Provincial/ state Government 

National government authorities 

International basin organisations 

Impediments and incentives 

Weak extension agencies in 
many places 

Dependent on local political 
suppon 

Little financial incentive to use 
water carefully if it is not priced 
or metered 

Need (perceived or real) to store 
or overuse water if supply is 
unreliable 

Reduced degradation on-farm 
can motivate but could be 
externalised if it occurs off-farm 

Weak extension agencies in 
many places 

Groups vary in capacity. 

Avoidance of regulation may 
motivate. 

Economic incentives apply to 
some extent even without water 
pricing 

Protection of major 
infrastructure motivates 

Effectiveness of water user 
organisations 

Inefficiencies and degradation 
apparent at this scale 

Dependent on local political 
suppon 

Low value of agric. products in 
comparison with cost of 
infrastructure and its 
maintenance 

Unregulated use of groundwater 

Social and welfare objectives 
may conflict 

Lack of natural drainage 

Social and welfare objectives 
(political) 

Conflicting inter-state objectives 

Adoption capacity 

Low and slow 

Low and slow 

Can be effective, gradual process 

High, and can be rapid 

Can be effective 

Can be effective 

Decision-making may·be very 
slow but change can be rapid 
and effective once decisions are 
made 

Decision-making may be very 
slow but change can be rapid 
and effective once decisions are 
made 

Slow but essential 
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• targeting of research projects to areas for which 

major development investments are planned; and 

• execution of technical research projects where 

policy and economic conditions least constrain 

adoption of new practices. 

Planning the transfer of results is an integral part of research 

project development. It is generally accepted that policy makers, 

irrigation companies or farmers will be more receptive to 

accepting research results if they have been involved with the 

origin of the research project, rather than approached in the 

concluding stages. Early inclusion also allows the potential users 

of research to advise the researchers of practical and socio

economic factors to guide their research. A plan for the utilisa~ion 
of research outputs is now expected in research proposals. 

Increasingly, research projects are expected to catalyse 

development activity, but funding support for development 

activities is likely to be very much greater than the funds available 

for research. Occasionally, it is possible to target research projects 

in areas that are already scheduled to receive development 

investment from major funding agencies. 

Policy 

Constraints to adoption of practical improvements in 

agricultural water-use management are related to the lack of 

incentives for using water economically. Managing the demand 

for water is increasingly focused on market-based approaches. 

In turn, this approach is rooted in defining rights to water 

resources. In this context, the prospects for acceptance of market

based approaches are constrained by social welfare and political 

aspects of the purposes of irrigation. Nevertheless, there is a 

trend for introducing water fees, attempts to enforce existing 

arrangements to collect water fees, and steadily increasing water 

prices. In the first instance, the aim is to simply recover the cost 

of delivery of irrigation water, then the cost of replacing existing 

infrastructure, and, ultimately, full recovery of infrastructure 

development and opportunity costs. 

At farm level, setting water fees at the level of service delivery 

whilst phasing in the costs of infrastructure can be a means of 

introducing demand management for agriculture. This encourages 

the adoption of irrigation technologies or practices that lead to 

improved water use in terms of agricultural production per cubic 

metre of water consumed. Conversely, inappropriate institutional 

arrangements for the organisation of water distribution and 

recovery of charges for use of water can inhibit adoption of more 

efficient irrigation technologies. New institutional economics 

(NIE) is being applied to more fully understand the transaction 

costs of operating and changing institutions in the water industry 

in the larger countries of Asia (Brennan 2002). 
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Conclusion . 

Water allocation at large scales, such as within basins or between 

sectors, is in the hands of government policy makers and 

normally the subject of economic and policy research. Decisions 

at the large scale will impact on farmers at the other end of the 

scale, who need the means and strategies to cope with changes 

in water prices and water supply in terms of quantity and 

timeliness. Farmers' water-use practices can be improved by the 

kinds of farm- and field-level research more commonly 

associated with agronomy and other agricultural sciences. 

Agricultural science and water policy are interdependent -

policies will influence farmers' decisions and behaviours, but 

agricultural science can give farmers the means of maintaining 

livelihoods and food production that make shifts in policy 

feasible. Research can make a difference most readily where the 

researchers have identified and involved the users appropriate 

to the scale at which they are working and also recognise the 

consequences of their findings at the opposite end of the scale. 
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Institutional constraints to achieving water security and 
productivity for agriculture: A case study in Vietnam. 

Hector M Malano, International Technologies Centre, University of Melbourne 

Introduction 
Irrigation plays a crucial role in the development of agriculture 

and food supply in Vietnam. Projections indicate that food 

requirements will double by the year 2030. Growth in population 

has increased the demand for irrigation water to meet growing 

food needs. Available water resources are less plentiful than has 

generally been assumed. Fresh water is becoming a vulnerable 

resource as population and economic growth demand a growing 

share of the country's water supplies. As a result, agriculture's 

share of water use is likely to decline. Growing water scarcity and 

the misuse and mismanagement of available resources are the 

major threats to the sustainable development of the various water

user sectors. Furthermore, major investment in irrigation 

infrastructure has not met planners' expectations. This realisation 

has forced policy makers and researchers to focus on improving 

the irrigation system performance through different means. Lack 

of appropriate water allocation policy, poor legal framework and 

inadequate institutional capacity are key impediments to achieving 

water management objectives. 

A logical alternative is to improve efficiency in ways that 

will generate water savings, which can then be redirected to 

satisfy urban and environmental requirements. In the last decade, 

researchers have developed and applied computer-based tools 

to plan, schedule and monitor the operation ofirrigation systems 

to improve their performance. However, their effectiveness is 

often hampered by lack of appropriate incentives for reducing 

water use. 

A research project was undertaken in the Cu Chi irrigation 

scheme, Vietnam, 1998-2002, to investigate and improve the 

system's operational performance. The need for reducing water 

. use in the Cu Chi system arises from increasing demand from 

the Ho Chi Minh City metropolitan area, a result of rapid urban 

and industrial growth. The research project focused on the 

application of computer modelling to guide the operation of 

the irrigation system and an analysis of the institutional 

framework to implement the necessary arrangements. 

Context: Water availability 

The global renewable water supply is estimated 40,000 km3 

(40 million gigalitres) of water available annually, which 
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represents about 7,000 m3/person/yr. However, there are 

enormous spatial variations in precipitation and run-off. Often 

most of the flows occur in seasonal floods and a large storage 

capacity is needed to utilise these flows during the dry season. 

Thus, storage is a mechanism for increasing the net useable 

supply of water within the confines of the total renewable 

resource. 

There are several projections of water availability and 

demand and most of them tend to link availability of water to 

population size. Most projections are also based on geographical 

boundaries of countries or regions rather than on river basins. 

A study of 45 countries conducted by International Water 

Management Institute (Seckler et a1. 1998) shows that by 2025 

the total diversions for agriculture, domestic and industrial use 

will be around 4,120,000 gigalitres, an increase of29 per cent 

over 1995. Irrigation will remain the largest single user of water, 

although slightly less than at present, accounting for 

approximately 67 per cent. This proportional reduction is due 

to increased abstractions for urban and industrial supply in 

developing countries. 

These predictions warrant some observations. Firstly, water 

availability per person could give a misleading picture of the 

actual resource availability. The productivity of an individual in 

the industrialised world is much greater than in most of the 

developing world as result of larger land holdings and greater 

availability of capital and mechanisation. Secondly, a country 

or region-based analysis rather than an analysis based at the 

river basin scale may incorporate distortions due to population 

distribution throughout the country and, more significantly, 

many river basins are shared by two or more countries with 

large spatial and temporal variability of basin run-off and 

undefined water allocation arrangements. Thirdly, these 

predictions do not incorporate the environment as a legitimate 

user of water. 

The Cu Chi system 

The Dau 1ieng reservoir system is the largest in the Dong Nai 

basin. The reservoir has an effective live storage of 1.1 billion 

cubic metres and a maximum surface area of 27,000 ha. The 

system regulates the Saigon River and supplies water to 170,000 
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ha of agricultural land. The reservoir also supplies limited amounts 

of domestic water to Tay Ninh Province and Ho Chi Minh City, 

and provides flood-control protection to the riparian area. 

Reservoir releases are also used to regulate saline water intrusion 

in the low lying reaches of Saigon and Yam Co Dong rivers. 

The climate of the study area is tropical monsoon, with two 

well defined seasons in the year: the rainy season from May to 

October and dry season from November to April. The area receives 

an average annual rainfall of 1,861 mm, of which 90 per cent 

occurs in the rainy season. The remaining seasons ate dry, with 

only irregular light showers. The low rainfall during dry seasons 

makes irrigation indispensable for the cultivation of crops. 

The Cu Chi irrigation system is located in the East Branch 

Canal of Dau Tieng Reservoir in Tay Ninh province. The 

construction of irrigation infrastructure at Cu Chi followed the 

construction of Dau Tieng dam in 1985. The comparison of 

supply and demand for the entire system during the Winter

Spring season of2002 is shown in Figure 1. During this season, 

which can be considered a typical season at Cu Chi, supply 

exceeded demand in all the service areas by between 3 per cent 

and 95 percent. A comparison made for 14 out of the 19 service 

areas shows that the supply exceeded demand 2.5 times (George 

eta!. in press). Moreover, there are wide variations in the supply 

ratio across different areas, indicating that the system operation 

is carried out without consideration of crop water demand and 

equity of supply among irrigators. 

This situation presents a clear opportunity for introducing 

changes in the system operation that could lead to water savings 

from irrigation and improved equity of distribution. Given there 

is an increasing urban, industrial and environmental demand 

in the basin, such savings can be reallocated to these uses. A 

reduction in supply will also reduce current environmental 

impacts within the irrigation district arising from high watertable 

levels. Excessively high watertable levels prevent farmers from 

diversifying their production to other upland crops. Excessive 

withdrawals have also reduced water flows into the Saigon delta 

and allowed progressive salinisation of the river from sea water 

intrusion. 

Water productivity and income 

An analysis of water productivity in the Cu Chi system shows 

that rice, the main crop grown in the system, has very low 

productivity and produces a low income for farmers compared 

with other crops, such as corn and peanuts. Relative productivity 

of the main crops grown in the system is shown in Table 1. Net 

income from corn is much higher than that of rice (almost 50 

times) due to higher productivity and price. The net income 

per hectare from corn is 100 times more than from rice. Water 

productivity was found to be very low for rice ( 130 VND/ m3). 

Driving water to higher value and productivity is a key element 

of a poverty alleviation strategy. It is more important to produce 

more 'VND per drop' than 'more kg per drop'. 

Table 1 Income, expenditure and profit of different 
crops in Cu Chi 

Crop Corn Peanut Rice 

Net income 2,000 1,300 1,200 

( 1 OOOxVND/ton) 

Net income per hectare 12,566 3,900 1,200 
(lOOOx VND/ha) 

Net income per m3 of 1113 345 130 
irrigation water (VNDfm3) 

A$1 = VND10,000 

Improving water-use efficiency and security 

Significant reductions in water use can be achieved in the Cu 

Chi system through changes in the operational procedures 

Figure 1 Water supply and demand in the Cu Chi Irrigation system 
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Figure 2 Administrative structure of the water sector in Vietnam 
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employed by the irrigation company. A combination of 

computer simulation and field trials were employed to develop 

alternative operational rules. These will enable the Cu Chi 

Irrigation Management Company (IMC) to significantly reduce 

the amount of excess water supply for irrigation by up to 52 per 

cent. The effective implementation of these rules, however, 

requires: 

• institutional arrangements that afford farmers a 

more effective participation in the management of 

irrigation; 

• 

• 

• 

a water pricing policy that promotes efficient use 

and sustainability in the provision of water 

services; 

effective application of enabling water resources 

legislation to clearly define water allocation rights; 

and 

a substantial shift in the IMC's management to 

ensure responsive service provision. 

Institutional arrangements and shortcomings 
The organisational structure of the Vietnamese government is 

decentralised, notably at the provincial and local level. 

Government and party structure are highly parallel. There is 

also a high degree of blurring between agency boundaries as 

many departments have overlapping jurisdiction and interests. 

Figure 2 shows the organisational landscape in the water 

sector. This structure is still in a state of flux following the 

restructure of the Ministry of Agriculture and Rural 

Development (MARD}, which resulted in various resource

management functions being transferred to the new Ministry 

of Natural Resources Management. IMCs are semi-autonomous 
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Service Delivery 

management units operated by provincial administrations. 

However, where IMCs cross multiple administrative boundaries, 

they have increasingly been brought under the control of 

MARD. IMCs are responsible for the operation and 

maintenance of main and secondary canals and investment in 

their improvement. Often, there are a number of irrigation 

management stations and substations responsible for 

management of various sections of an irrigation system. 

At the commune and village level, the arrangements are less 

uniform. Communes and cooperatives play an important role 

in water management at the tertiary (farmer} level and below 

in the northern part of the country. As cooperatives are less 

conspicuous in the southern part of the country, the water 

management role tends to be shared between the IMC and some 

form of farmer organisation at the tertiary canal level and below. 

The existing structure for farmer participation in southern 

Vietnam involves a canal-based farmer representative who liaises 

between the IMC and the farmers' group. The process in place, 

however, does not enable a service provider-client relationship 

between the agency and farmers. This limits farmers' ability to 

enter and enforce service agreements that guarantee the provision 

of an agreed level of service. 

Water charges and subsidies 
Adequate operation and maintenance of the irrigation 

infrastructure is required to implement a water saving policy. 

The current approach to water pricing policy in Vietnam renders 

most irrigation systems unable to sustain their operation in the 

long term. Inadequate levels of expenditure on maintenance 

and a government-imposed limit on the level of water charges 

severely hamper the sustainability of the water infrastructure. 
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This situation is further exacerbated by a low value-low income 

cropping system based on paddy rice. This system does not 

enable farmers to afford the level of water charges necessary for 

sound financial operation. 

Existing levels of cost recovery by the IMC are well below 

the recurrent operation costs and minimal if infrastructure 

renewal costs are considered. Water is currently sold according 

to the area of irrigated crop, and fees are discounted where water 

cannot be delivered under full gravity. A volumetric-based tariff 

structure would provide better incentives for water saving and 

improve revenues for the irrigation companies. It is proposed 

that water be charged according to a two-part bulk water fee to 

be levied to water users associations (WUAs). One part of the 

fee would be based on the volume sold, the other on the serviced 

area (Figure 3). Under this approach, it would be in the interest 

ofWUAs to buy as small a quantity of water as possible, just 

enough to supply their needs, as they would be buying and 

paying for water on a volumetric basis. It would also be in the 

interest of the WUAs to distribute the water equitably, as farmer 

members pay on an area basis. 

Figure 3 An overvtew of existing and proposed 
structures 
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Water allocation framework 

Traditionally, water resources development in Vietnam has 

been closely associated with irrigation development. It is only 

very recently that the government has adopted new water 

resources legislation. Water savings can only be released out 

of irrigation if an appropriate framework 'exists whereby water 

can be reallocated to other uses. Such a framework is not 

available in Vietnam at present. While the new water resources 

law envisages a process of Integrated Water Resources 
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Management (IWRM), in which water allocation to various 

uses (agriculture, urban, environment) will be sanctioned, 

progress towards the implementation of the legislation has been 

very slow. 

The new legislation envisages the establishment of a National 

Water Resources Council and River Basin Organisations (RBOs) 

to deal with water resource management at the basin level. Until 

recently, the Ministry of Agriculture and Rural Development, 

which was in charge of implementing the new legislation, was 

heavily focused on irrigation development at the expense of a 

broader and more integrative focus on whole-of-basin 

management. The recent creation of the Ministry of Natural 

Resources Management may infuse new life into this process. 

However, the process is further hampered by a disaggregated 

data collection and sharing process by various government 

agencies. It is hoped that the establishment of an RBO in this 

basin will contribute to a more integrative data collection, storage 

and sharing process. 

IMC service provision 
Achieving water savings in large irrigation systems requires a 

substantial upgrade in the quality of service provided to farmers. 

IMCs must be capable of implementing new and improved 

operating procedures that take into account the needs of the 

cropping system and customers (farmers). Critical to achieving 

this is improving the technical capability of the managing 

company staff and implementing a company-client relation with 

farmers and farmers' organisations. The Cu Chi IMC is unique 

in Vietnam. Its success in making progress towards improving 

its service and operation is largely due to its emphasis on 

improving management capacity and staff development across 

the company. 

Development investment 
Major multilateral donors still focus their investment in Vietnam 

predominantly on support of hardware infrastructure 

development, with less emphasis on improving the management 

of existing facilities. The Cu Chi situation repeats itself 

throughout the country. While infrastructure investment will 

always be necessary, investment goals should be focused on 

improving the productivity of existing infrastructure, rather than 

on further lateral expansion. In this context, investment must 

take account of the institutional aspects that provide the enabling 

framework for this to occur. Critical areas to be addressed are 

the management of the IM C and institutional changes to enable 

farmer involvement in management. The state-owned IMCs 

were created in the 1960s and 1970s to manage Vietnam's large 

irrigation systems. While the economy has undergone significant 

changes, the IMCs' mode of operation remains largely 

unchanged. A substantial change in the structure and 
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management of these companies is a prerequisite to farmers' 

participation in the management and improved accountability 

of water supply services. These are vital elements in 

implementing a water saving policy. 

Conclusion 

Irrigated agriculture is commonly the largest user of water in 

most river basins worldwide, but increasing urban and industrial 

use is compromising water security and environmental 

sustainability. Significant improvements in water efficiency and 

productivity in agriculture will be required to meet increasing 

food demand, while at the same time freeing up resources to 

meet urban, industrial and environmental demands. The Dong 

Nai Basin in southern Vietnam is faced with increasing water 

competition as a result of increasing demand from the Ho Chi 

Minh City metropolitan area and deteriorating river water 

quality caused by salinity intrusion. An effective legal and 
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institutional framework that allows the reallocation of resource 

between uses, however, must accompany this process. 
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The Mekong: Localised strategies for effecting change 

Michael Simon, Oxfam Community Aid Abroad, Melbourne 

Introduction 
Each river has its own ecological, economic and socio-political 

dynamics (Hirsch 2002). Water forms the basis of environmental 

and agrarian life. Here we will discuss significant change 

occurring to natural ecosystems through two case studies and 

the efforts of local communities to maintain their rivers and 

their livelihoods. The development decisions explored here focus 

on significant infrastructure-related transboundary development 

projects and their proponents. 

As water is sometimes referred to as the lifeblood of the 

people of the Mekong region, all significant decisions on its 

governance should include those who directly rely on it for their 

day-to-day survival. However, as will be shown, in many of the 

political decisions being made about the Mekong and its waters, 

local peoples (river users) and river-reliant communities are all 

too often having to fight to be heard at the tables of the decision

makers. 

The Mekong 

The Mekong region is made up of six riparian countries -

China, Laos, Burma, Thailand, Cambodia and Vietnam. It is a 

region rich in biodiversity, with a great variety of ecosystems. In 

terms of its length and volume, the Mekong is one of the ten 

great rivers of the world. The Mekong River basin is home to 

over 65 million people, with a rich mix of majority and minority 

communities in each nation. The river and its tributaries are 

the source of food security and livelihoods for a significant 

majority who rely on access and use of these resources for day

to-day survival, as well as income. The river is important for 

drinking and household needs, for irrigation, farming on its 

fertile dry-season banks, and, of course, for fishing and 

navigation. 

The trans boundary nature of this river means that decisions 

made up and down the Mekong have potential and real impacts 

on the futures of all the six countries through which it flows. As 

such, governance challenges and politics of the Mekong River 

are complex and deep-rooted. 

Local action and alliances 

Oxfam is an international development agency that works with 

local partners to find lasting solutions to poverty and related 
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injustice around the world. Oxfam currently works in the six 

riparian states of the Mekong region supporting the Oxfam 

Mekong Initiative (OMI), which, with well over 100 partner 

organisations, seeks to increase shared understandings of the 

river, its ecology, its peoples and the environment. By supporting 

peoples and groups to have an active voice in decision-making 

processes, the OMI seeks to influence change in institutions, 

policies and practices regarding the management of the river. 

This paper draws on work supported by Oxfam and other 

civil society actors, but led by local groups and national N GOs. 

The case studies exemplify efforts by a broad range of groups to 

work together in coalition to influence improved outcomes for 

the environment and for rural populations reliant on a healthy 

river and ecosystem. Many of these actors have a longstanding 

and in-depth knowledge and association with water governance 

and politics at the local level. 

A common and central characteristic of these groups is that 

they are, or have substantial connections with, local peoples 

who are often marginalised from state-derived governance 

forums and the politics and processes of decision-making (Dore 

2003). 

International actors and processes 

There are a number of regional and international actors and 

agreements of relevance. The following are directly relevant to 

this discussion. 

The Mekong River Commission 
The Mekong River Commission (MRC) IS an inter

governmental organisation, which facilitates negotiation 

between its member governments regarding the use, 

management and development of the river. The MRC was 

created by the 1995 Mekong River Agreement, a treaty that 

commits the signatory governments - Thailand, Cambodia, 

Laos and Vietnam - to cooperation and negotiation around 

water, with its stated purpose 'to minimise the harmful effects 

that might result from natural occurrences and man-made 

activities' (MRC 1995: Article 1). 

Historically, the MRC and its predecessor the Mekong 

Committee, have focused on facilitating economic development 

of the river basin through, amongst other things, controversial 

large-scale hydro-development. However, in .recent years the 
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MRC has significantly changed its focus and appears keen to 

distance itself from this contentious past. It now sees itself as a 

'learning organisation and a centre of knowledge and 

information exchange ... [with a] strong commitment to 

improving the livelihoods of the people of the Mekong region' 

(Dore 2003:424). One of the key articulations of its vision will 

be its Basin Development Plan, which aims to achieve a balance 

between socio-economic development and environmental 

concerns (MRC 2003) 

The Greater Mekong Subregion program 
The Asian Development Bank (ADB) is a multilateral 

development finance institution for Asia and the Pacific. 

Established in 1966, it is owned by 61 members, mostly from 

the region. The ADB's Greater Mekong Subregion (GMS) 

program is a broad development plan for the Mekong region. 

Including all six countries of the region, it presents a vision of a 

freer movement of goods and services, shared resources, 

development of supporting infrastructure and enhanced 

economic growth. 

Of significance here are the elements of the GMS relating 

to the energy sector, to hydro-development and to increased 

trade between nations via the opening up of economic corridors. 

The GMS is largely seen as the master plan for economic 

cooperation in the Mekong region and has 11 flagship projects. 

Importantly, the GMS includes China and Burma and 

should be understood also as a vehicle for significant involvement 

of donor countries into the region through co-financing and 

the procurement of contracts on GMS projects by the private 

sector. The GMS program and the ADB more generally have 

been under intense scrutiny from civil society. Concerns have 

focused on the ADB's role in controversial projects and the 

related impacts of its operations and programs on the lives of 

the poor and those marginalised from decision-making 

processes. 

The World Commission on Dams 
The report of the World Commission on Dams (WCD) was 

released in 2000. There is not space to go into detail here about 

the extensive nature of the World Bank/IUCN (World 

Conservation Union) sponsored process or its findings (see 

<http:/ /www.darns.org/> ), but in terms of outcomes a significant 

shift was proposed for how decisions are made about water

related infrastructure. 1 Central to this shift is a fundamentally 

different approach to engagement with local communities based 

on open and transparent information sharing and the principle 

of prior informed consent. A framework and guidelines were 

developed based on a rights and risks approach. The framework 

should become the benchmark for assessing future water 

projects, particularly those of a transboundary nature. 
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Other international agreements of relevance 
A number of international agreements, as well as customary 

international law, create international legal obligations for the 

Mekong states and thus have relevance to the governance of the 

Mekong (Lerner 2003). 

Power and transboundary governance 

From an environmental governance perspective, all the Mekong 

states have equal responsibilities for the river. However, large 

discrepancies in power relations at the political and 

developmental level exist. To share a few examples: 

• China controls the headwaters of the river and 

exerts enormous regional power over its southern 

neighbours. This is achieved in a physical sense, in 

that China is undertaking river-related development 

projects, which are having, and are predicted to 

have, far-reaching downstream impacts, including 

immediate impacts on hydrological flows and 

sediment movement. But, as importantly, China 

plays a strategic and increasingly influential role in 

regional dialogues and bilateral relations with the 

other riparian states through delivery of financing 

for development, and through its influence in other 

regional actors such as the Asian Development 

Bank, whose GMS initiative has region-wide 

agendas. 

• The four countries of the lower Mekong

Cambodia, Vietnam, Thailand and Laos - are all 

members of the Mekong River Commission 

(MRC), while Burma and China have observer 

status. While significant state players sit outside 

the agreement, the MRC as a forum for effective 

regional decision-making, negotiation and 

equitable governance of the river is constrained. 

• The region has a variety of types and levels of 

democratic participation in the formal processes of 

government and other project-related processes. 

Increasingly, the language of participation is a 

common theme both in state processes and those 

facilitated by other actors, such as the private 

sector and international financial institutions. 

However, even when the language and principles 

exist, exclusion oflocal peoples and project

affected groups is a common theme in Mekong 

development. 

The following case studies explore some of these issues and 

present some significant efforts by civil society to bring about 

greater accountability, transparency and improved decisions 

about development in the Mekong. 
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Case Study 1: Se San River and Yali Falls 
The Yali Falls dam is one of a cascade of dams planned for theSe 

San River in Vietnam and Cambodia. The dam is located about 

80 kilometres from the Cambodian-Viemamese border. The Se 

San is one of the largest tributaries of the Mekong River. Rising 

in the mountains ofVietnam's Central Highlands, it runs through 

Cambodia's Ratanakiri and Stung Treng provinces before joining 

the Mekong mainstream. Its watershed is home to over 55,000 

people from diverse ethnic minority and language groups. 

Yali Falls was the first dam built of 16 originally considered 

as potential hydro sites for theSe San River Basin.Z Construction 

of the Yali Falls dam was begun in 1993, led by Electricity of 

Vietnam. River impoundment and testing for its operation 

caused changes in the river's hydrology and water quality as 

early as 1996. In May 2000, the first of the four turbines was 

commissioned and put into operation. The next priority dam 

for the cascade is the Se San 3, which is currently under 

construction by the Vietnamese and Russian governments. The 

ADB originally supported this dam, but, after public advocacy 

calling for public release of the EIAs, their involvement became 

problematic and the Vietnamese decided to build the dam 

without ADB support (Hirsch and Wyatt 2003). 

Negative impacts 
The Yali Falls dam has resulted in large-scale environmental, 

social and economic impacts.3 Since 2000 these impacts have 

been reported in a number ofN GO-commissioned independent 

studies undertaken in Ratanakiri and Stung Treng Provinces 

(Hirsch and Wyatt 2003). The reports document changes to 

the river and subsequent livelihood impacts, including: 

• loss of life caused by sharp increases in river 

height, unpredictable volumes and unseasonally 

high flows; 

• loss of fishing gear and boats; 

loss of riverbank gardens and riverine vegetables; 

loss of economic activities such as fishing in deep 

pools and panning for gold; 

• increased sedimentation in pools and river erosion; 

deterioration of river water quality leading to 

health problems; and 

• loss of and decline in aquatic and terrestrial 

riverine species.4 

Community action: TheSe San River Protection 
Community Network 

Villagers in Ratanakiri province were the first in Cambodia to 

feel the full brunt of the Yali Falls dam and to begin to organise 

their opposition to the impacts it was having on their lives. The 

Se San River Protection Community Network (or SPN) formed 

in 2001 with the aim of supporting communities downstream 
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of the dam in Cambodia. The network was built on a loose 

coalition of concerned IN GOs and local N GOs who had come 

together in 2000 to support investigative work around the Se 

San cascade and its impacts. 

The SPN has supported research and publication of scientific 

and quantitative studies, and has been a key actor in bringing 

issues to the attention of the broader community in Cambodia 

and beyond. The SPN has sought to work with local and 

provincial governments in an effort to have their issues raised 

in national and international forums. 

The offices of the Ratanakiri and Stung Treng provincial 

governors have been key advocates for the rights of their 

constituents. They have supported the research and assisted to 

differing degrees with providing legitimacy to local peoples, who 

would otherwise have remained excluded from forums where 

their voices can be heard. In similar ways, IN GOs have provided 

avenues for the SPN to state their case directly to the Mekong 

River Commission Secretariat (MRCS), National Mekong 

Committee (NMC) members and the donor community. 

There has been dialogue between NMC representatives from 

Cambodia and Vietnam, in part facilitated by the MRCS. This 

occurred through a semi-formal joint committee process. To 

date the SPN and provincial governments have not been invited 

to participate in these meetings. Another important absentee is 

political representation- with the meetings being made up of 

department technocrats rather than elected members of 

government (Hirsch and Wyatt 2003). 

Future plans for the Se San and implications for 
communities downstream 

Despite recognition by the Vietnam government of its 

responsibilities in relation to downstream impacts, so far there 

has been no compensation provided to Cambodia (Hirsch and 

Wyatt 2003). More Se San dams are going ahead, even while 

the issues caused by Yali Falls remain unresolved. 

While the SPN and affected communities have employed a 

sophisticated strategy to influence decision-makers there have 

not been the expected alterations to existing projects, or a 

cessation of further dam-building. Significant awareness-raising 

in government and the international community has been 

achieved, but has not translated into action of genuine benefit 

to the affected communities. The institutional governing bodies 

that the SPN has been trying to work through have not proven 

effective. The various arms of the MRC - the Secretariat and 

the MRC's governing bodies, the Council and the Joint 

Committee - as well as the member states' NMCs, all have 

considerable work to do if they are to have relevance in the 

resolution of transboundary issues. To date the MRC has shown 

itself profoundly impotent when it comes to acting on the 

concerns of affected communities. 
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Case Study 2: The Mekong Navigation 
Project 
The Navigation Channel Improvement Project of the Lancang

Mekong River5 is a collaborative initiative of the Chinese, 

Burmese, Thai and Laotian governments that aims to improve 

navigation of the Mekong River by creating better access for 

large shipping. This will be done by eradicating shoals, reefs 

and sandbars in the river, as well as by altering riverbeds through 

initial blasting of rapids and regular dredging. 

An EIA was undertaken in 2001 by all of the governments 

party to the project agreement, and led by Chinese hydro

engineers (SEARIN 2002). Each country conducted social 

impact assessments within their own jurisdictions. There has 

been very limited information released about the project in 

general and in-depth data has only arisen via independent studies 

supported by the MRC in 2001-2003. Stage 1 of the project 

began in early 2002. 

Project impacts 
The impact of this project will be experienced locally with the 

loss of important fisheries and bird habitats. Moreover, the 

project is predicted to have significant downstream impacts, 

with expected changes to flow, sedimentation regimes, river 

turbidity and the loss of breeding grounds and important river 

topography. Changes to the riverbed may also result in bank 

erosion, potentially affecting important riverbank agriculture. 

Project problems 
Subsequent independent EIA processes have shown that the 

original EIA was substandard and short-sighted in its 

assessments, that it was based on localised impact assessment 

and that it did not undertake assessments that looked beyond 

the four countries involved in the project. Nor did the EIA 

consider how other ecosystems might be affected by possible 

changes to the river system, for example, by looking at the 

potential changes and their economic, social and environmental 

impacts on the Tonie Sap system in Cambodia (IRN 2002). 

Most significantly, there was no effective consultation entered 

into with local riparian communities or with downstream 

countries. 

The predicted beneficiaries of this development are upper 

Mekong countries that will obtain increases in large-scale 

trading. However, such an outcome is not assured, given that 

there are diverse and widespread localised and cross-border 

trading relationships that could be negatively affected by 

increased flows. Such effects would also be transboundary in 

nature, with those countries expecting to benefit the least 

economically- Cambodia and Vietnam- bearing the greatest 

the environmental burden (IRN 2002). Although this project 

has occurred outside the auspices of the ADB and MRC, 
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ongoing analysis is required considering the strong promotion 

of regional plans for increased cooperation, trade and cross

border traffic by the ADB and MRC. 

Community and state action 

The navigation project has caused substantial controversy. 

Villagers, community groups and NGOs have been the driving 

force in calling for cessation of the project, along with full 

disclosure of information. In order to have their voices heard, 

these groups have released reports, undertaken representation 

and lobbying, raised questions in international forums, and 

encouraged media exposure of the impacts of the blasting. 

Following widespread regional and international questioning 

about the projects, the governments ofThailand and Laos have 

raised concerns about the environmental impacts and issues 

around border demarcation. The MRC itself has also raised 

concerns and called for a cessation of the project until 

comprehensive EIAs are undertaken. As an advocate of increased 

navigation, theADB has also been called on to voice its concerns. 

This project exemplifies ongoing issues associated with 

Mekong governance. To highlight a couple of examples: 

• Laos and Thailand are signatories to the Mekong 

Agreement and have bilateral concerns about the 

project. As such, negotiation of these concerns 

falls within MRC jurisdiction, yet to date the 

MRC has left resolution to bilateral discussions 

(Badenoch 2002). 

• 

• 

Ongoing challenges exist with all parties as to how 

to work with China in giving adequate 

consideration to downstream concerns of its 

neighbours, and how to entering into open 

dialogue on future plans. 

Current international norms of good practice 

(such as EIAs) are still open to manipulation, 

interpretation and non-release, which means that 

inequitable, unjust and environmentally 

questionable outcomes still result. 

Conclusion 

Decisions made under the banner of poverty reduction and 

regional cooperation are failing to address the existing 

governance hurdles posed by the transboundary nature of the 

Mekong River and the contentious politics of development. 

Decisions at national level throughout the Mekong about how 

the river is managed generate significant change processes, which 

are felt beyond national borders. 

The current strong rhetoric in the Mekong River Basin is 

for greater participation and shared ownership of development 

plans. While the voices of river users and riparian communities 
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are only heard at the margins, the current plans are destined to 

generate conflict and further marginalisation of certain 

population groups, with subsequent impacts on the sustainability 

of projects and negative impacts on livelihoods. 

River-reliant communities and river users have a role in 

effective governance of their waterways. Yet the question remains, 

will their role stay at the margins, or will their interests and 

knowledge be brought into the mainstream and be given equal 

status to that of other stakeholders? 

In the face of outside pressures and rapid change in the 

region, communities will keep organising to protect their rights 

and livelihoods. NGOs and other civil society actors will keep 

supporting them to have their voices heard. Today and tomorrow, 

local communities and river users are playing important 

management roles regarding their rivers through day-to-day 

decision-making. This practice of water governance is often 

unrecognised, and even undermined by formal water governance 

processes conducted at greater scales. The knowledge, skills and 

interests oflocal communities should be seen as central to more 

informed decision-making by those who wield more formalised 

power. 

Internationally agreed treaties such as the Mekong 

Agreement and frameworks such as the WCD provide the tools 

and the benchmarks for improved decision-making. However, 

for these to be effective there is still a need for significant political 

will from all actors - especially the international financial 

institutions, the donor community and national Mekong 

governments. 
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Notes 

1. For more information on the use of the WCD see A Imhof et 
al., Citizens' Guitk to the World Commission on Dams, 
International Rivers Network, Berkeley. 

2. This is now pared back to five dams in the upper Se San after 
studies conducted by the Swedish International Development 
Agency and Asian Development Bank- both previous actors 
in the region's hydro development (Hirsch and Wyatt 2003). 

3. This paper focuses on the impacts experienced by Cambodian 
communities, but impacts have also been reported in Vietnam, 
both through the resettlement process for those who used to live 
in the reservoir area, and for those living downstream of the 
dam. 

4. For full access to the studies see: <http:// 
www.oxfammekong.org/ omi_main.htmb and <http:// 
www.mekong.es.usyd.edu.au// case_studies/ sesan/index.htm>. 

5. The Lancang is the name given to the Mekong in Yunnan 
Province, China. 
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Financing the water and sanitation goals: The role of aid 

Garth Luke, Developing Options, Australia 

Some two million children die every year from water-related 
infectious diseases. Many others, children and adults alike, suffer 
from ill health and disabilities due to diarrhea and intestinal
worm infestations. Thus, the provision of safe drinking water 
will be among the most critical challenges for achieving 
sustainable development over the next decade (DAC 2003: 179). 

Introduction 
The Australian Council for Overseas Aid (ACFOA) has drawn 

on research from a number of sources to estimate the amount 

of aid needed to achieve the Millennium Development Goals 

(MDGs) (including the sanitation goal). These costs appear in 

Table 1 and include an estimate of Australia's fair share of total 

aid required to meet the goals based on our proportion ofOECD 

mcome. 

The calculation of the water and sanitation costings is probably 

the most difficult of the goals to estimate due to uncertainty about 

the proportion of the cost that can and should be borne by private 

investment, the types of services provided and the degree of 

efficiency gain that can be extracted from existing allocations. 

The UN has estimated that total water and sanitation 

expenditure from all sources will need to be increased by around 

US$30 billion per year to reach the MDGs (WEHAB 2002:20). 

This figure was calculated by summing estimated service 

provision costs in each country. The validity of this estimate is 

reinforced by other data which looks at the rate of service 

provision to date. In the 1990s total funding to water and 

sanitation from all sources has been around US$27-30 billion 

per year. This level of funding has achieved new services at 

approximately half the rate needed to reach the MDGs (see 

Annamraju et al. 2001:7; WHO 2000:31). The recent Report 

of the World Panel on Financing Water Infrastructure chaired 

by Michel Camdessus has also confirmed that overall funding 

will need to double (Camdessus 2003:53). 

Given this US$30 billion additional funding need, how much 

should come from aid? At this stage no detailed global analysis 

has been published for water and sanitation, however, recent work 

in the area of health costs can help to inform us. The World 

Health Organization report on Macroeconomics and Health 

(WHO 2001:11) looked in some detail at the question of how 

much aid was needed by each country to achieve improvements 

in basic health. It concluded that globally a minimum of one 

third of additional health funding up to 2015 needed to come 

from aid, largely because of the very low incomes and restricted 

government revenues in the least developed countries. 

Applying this proportion to the water and sanitation area 

suggests that additional aid of US$9-1 0 billion per year is 

required. As current aid funding to water and sanitation is 

around US$3 to US$3.5 billion per year (DAC 2003:181) the 

estimate for total aid required is thus around US$13 billion per 

year- a fourfold increase. 

Table 1 Approximate fair share of funding by Australia for the MDGs 

Max 
Australia's current Aust 

Total aid Current share Australia's spending 
needed global aid at 1.5% share in 2003-04 Shortfall 
US$m US$m US$m inA$m A$m A$m 

Basic education 5,600 1,400 84 153 100 53 

Health incl repro health & HN 27,000 6,000 405 736 225 511 

Water and sanitation 13,000 3,500 195 355 75 280 

Other environmental costs 3,500 52.5 95 30 65 

Total 49,100 10,900 736.5 1,339 430 909 

A!DSIHN, TB and malaria . 10,000 150 273 40 233 
subset of health 

Source: ACFOA 2003:10, updated with more recent figures on AusAID expenditure. 
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Table 2 Water and sanitation (watsan) aid and needs by region 

Region 

East Asia and Pacific 

Europe and Central Asia 

Latin America and Caribbean 

Middle East and Norrh Mrica 

South Asia 

Sub-Saharan Mrica 

Total 

Average global 
aid for watsan 

per year 
1999-2001 

US$m 

901.6 

154.3 

455.4 

457.8 

396.2 

572.1 

2937.3 

Source: Data on aid comes from the DAC CRS database. 

Average Aust 
aid for watsan 

per year 
1999-2001 

US$m 

30.0 

2.7 

3.7 

36.4 

No. of extra 

people needing 
watsan access 

per year to 
achieve MDGs 

39.750,767 

2,759,556 

10,288,664 

6,861,371 

38,942,223 

22,895,259 

125,109,038 

%ofMDG 
target achieved 
by global aid 

22.7 

55.9 

44.3 

66.7 

10.2 

25.0 

23.5 

%ofMDG 
target achieved 

by Austaid 

0.8 

0.1 

0.2 

0.3 

Note: Estimates of need are extrapolated from the Millennium Indicators database and are a simple average of the count of people needing water and . 
sanitation access. The regional and global totals may be underestimates due to lack of information about coverage in some countries. The percentage of the 
MDG target achieved assumes that US$100 aid is required for each additional person provided with water and sanitation services. 

This figure then allows us to estimate the average cost in aid 

for each new person receiving services. Up until 2015, 1,600 

million more people will require access to water and 2,200 million 

more people will require sanitation if the goals are to be reached 

(Terry and Calgauas 2003:9). If we average these numbers (for 

simplicity) and divide them by 15 years we find that an additional 

130 million people will require both water and sanitation services 

each year. At a cost in aid ofUS$13 billion per year, the cost per 

person works out to be around US$1 00. 

While this may appear to be high when compared with the 

many relatively low cost water and sanitation options promoted by 

aid NGOs (for example see Terry and Calaguas 2003:10,13) it 

should be noted that this figure is the cost to provide both water 

and sanitation services for each additional person as well as 

maintaining existing services. This level of funding also takes account 

of the real world inefficiencies at all levels of water governance, 

which are unlikely to be resolved within the MDG timeframe. 

If in fUture much greater efficiencies are achieved than during 

the last decade, and the marginal cost of extra services drops 

below US$1 00 per person, then the extra fUnds are likely to be 

needed to make up for delays in donor countries ramping up 

their contributions. If still there are funds left over then they 

can be used to help provide water and sanitation services to the 

billion or so people left unserviced after the MDGs are achieved. 

All in all, the US$13 billion per year aid figure is very unlikely 

to be overestimated. 

If the above arguments are correct, it is clear from Table 1 

that current aid levels, both globally and from Australia, fall 

well short of the amount required to achieve the water and 

sanitation MDGs. 

Table 2 shows that this is not just true globally, but also for 

each region. Only in the Middle East and North Africa does 
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global aid come near to meeting needs, with 66.7 per cent of 

the annual required funding being provided. Coverage is as low 

as 10.2 per cent in South Asia and averages out at just 23.5 per 

cent globally. Australia's share of OECD income would suggest 

that we should be able to cover around 1.5 per cent of global 

needs, however, our overall average is just 0.3 per cent and only 

reaches 0.8 per cent in East Asia and the Pacific, the focal area 

of Australian aid. 

Table 3 focuses on Australia's main aid partners, the countries 

of East Asia and the Pacific. While some countries (mainly the 

smallest ones) are receiving adequate water and sanitation aid, 

many of the more populous countries, such as Cambodia, China, 

Indonesia and the Philippines, are significantly under-fUnded 

both globally and by Australia. 

According to the UN Millennium Indicators database, there 

are about 690 million people in East Asia and the Pacific 

currently without access to water and sanitation. Australia's 

current level of aid for water and sanitation does not appear to 

take account of the magnitude of this need. 

It might be argued that some of the countries of East Asia 

and the Pacific (for example China) have sufficient income to 

largely meet their own needs for water and sanitation fUnding 

and that aid should be focused on those countries least able to 

pay. However, this does not appear to be reflected in aid 

allocations. Table 4 shows the distribution of water and 

sanitation aid fUnding by level of economic development. By 

far the highest overall funding per capita from global aid appears 

to be going to the middle income countries and not the poorest. 

The bulk of Australian water and sanitation aid does go to low 

income countries, however, the level of this aid is still far too 

low, meeting only 0.4 per cent of need, compared with our fair 

share of 1.5 per cent. 
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Table 3 East Asia and the Pacific water and sanitation (watsan) aid and needs by country 

Country Average global Average Aust 
aid for watsan aid for watsan 

per year per year 
1999-2001 1999-2001 

US$m US$m 

Cambodia 8.3 0.3 

China 320.7 0.3 

Cook Islands 0.8 0.1 

East1imor 5.6 4.6 

Fiji 0.1 

Indonesia 24.9 0.5 

Kiribati 3.4 0.1 

Korea, Dem. Rep. 0.3 

LaoPDR 10.8 0.1 

Malaysia 182.5 

Micronesia, Fed. Srs. 2,754 

Mongolia 0.8 

Myanmar 2.3 0.1 

Palau 

Papua New Guinea 12.4 4.1 

Philippines 50.5 0.6 

Samoa 0.1 

Solomon Islands 0.4 0.3 

Thailand 84.9 0.1 

Tonga 3.9 

Tuvalu 0.5 0.5 

Vanuatu 

Vietnam 175.9 18.3 

Total 901.6 30.0 

Note: Refer to notes for Table 2. 

Conclusion 

Meeting the water and sanitation MDGs is likely to save at 

least 75 million lives, to significantly improve the health and 

productivity of nations, and, particularly, to enhance the lives 

of girls and women by giving them greater freedom of movement 

and reducing their burdens in water collection and caring for 

the ill (Gieick 2002; WaterAid 2001; Camdessus 2003). Access 

to water and sanitation is critical to improve the lives of people 

and to achieve sustainable economic growth. 

There are no technical or developmental barriers to providing 

much greater access to water and sanitation services. The 

technologies and implementation strategies for effective and 

sustainable water and sanitation provision in the developing 
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No. of extra o/o of o/o ofMDG 
people needing MDGtarget MDG target 
watsan access achieved achieved 

per year to by global aid by Aust aid 
achieve MDGs 

472,174 17.7 0.6 

26,554,811 12.1 0.0 

58 >100 >100 

28,788 >100 >100 

22,359 5.1 

5,171,007 4.8 0.1 

3,591 >100 27.9 

236,633 1.3 

202,291 53.4 0.5 

614,564 >100 

58,965 13.5 

980,106 2.4 0.1 

118 

150,075 82.9 27.3 

1,760,521 28.7 0.3 

865 >100 

17,972 21.8 16.7 

651,112 >100 0.2 

444 >100 

19 >100 >100 

8,661 

1,811,518 97.1 10.1 

39,750,767 22.7 0.8 

world are well understood and broadly applied. The limitation 

is to do with political will and about finding the humanity to 

make real our commitments to the poor 

Note 

1. AusAID has estimated its total water related expenditure at 
about US$60 million for 2003-2004. It is not clear at this stage 
whether this represents an increase in funding over recent years 
or the inclusion of non-warsan expenditure such as in 
agriculture and expenditures not primarily coded as water and 
sanitation. The figures for Australia in Tables 2-4 do not 
include funding of multilateral bodies such as the World Bank 
and thus underestimate Australia's total contribution to water 
and sanitation, however, the count of people needing water 
access is likely to also underestimate need somewhat due to lack 
of coverage information from some countries. · 
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Table 4 Water and sanitation (watsan) aid and needs by level of economic development 

Economic Level Average global Average Aust 
aid for watsan aid for watsan 

per year per year 
1999-2001 1999-2001 

US$m US$m 

Least developed 615.9 3.4 

Other low income 983.6 27.2 

Lower middle income 969.1 5.7 

Upper middle 323.6 0.1 

Transitional economies 35.1 

High income 

Total 2937.3 36.4 

Note: Refer to notes for Table 2. 
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What role for private sector participation in meeting the needs 
of the unserved poor? 

Grant Hill, Australian Coordinator for the 'Water Matters - Safe 'Water for All Coalition, Melbourne 

Introduction 
There is global agreement about the need to mobilise greater 

resources to deliver clean and affordable water to the 1.2 billion 

people without it. Reforms are needed. A central thrust of 

reform to date has been the promotion of private sector 

participation (PSP) in managing water services in poor nations. 

This has been highly contentious, as was evident at the recent 

Third World Water Forum in Kyoto, where acrimonious 

debates broke out over the involvement of transnational water 

utilities. The focus on this reform strategy fails to address more 

fundamental issues in the sector that are vital for both public 

and private operations. 

This paper presents the findings and draws heavily upon 

the final report of new research, undertaken by Water Matters 

partners, WaterAid and Tearfund UK, which examines ways of 

delivering water to the poor in a sustainable way. 1 The 

fundamental question underlining the research is, 'Does PSP 

benefit the poor?' 

Debating access 

In a polarised debate, water is seen on one hand as a social good 

and a right, on the other as an economic good to be allocated 

via the 'market'. For some, who contend that water is a human 

right, a chief concern is that the commodification of water leads 

to a situation where market conditions rule. Where this is so, 

access to water will become dependent on ability to pay, not on 

inherent individual entitlement. Those who cannot pay could 

be disconnected and denied a source of life. A number of 

organisations- such as WaterAid and Tearfund, with partners 

involved in attempting to deliver sustainable water services to 

poor communities- were caught in the crossfire of the debate. 

We believe that in the context of both service and resource 

management, water is an economic good, a social and 

environmental good, and a human right. These different aspects 

should not be mutually exclusive. They need to be balanced, 

with priority given to human and environmental requirements, 

and without cost recovery becoming a barrier to meeting basic 

human needs. 
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Research scope and aims 
WaterAid and Tearfund identified that in the debate an 

important voice was missing: that of poor communities who 

struggle daily for access to a basic essential for life. If the two 

organisations were to understand the issues better and contribute 

effectively to the debate on PSP, then they would need to ground 

their enquiry on the experiences and analyses of poor people 

who are the most in need of solutions. 

WaterAid and Tearfund resolved to deepen their 

understanding of the issues through a series of research projects 

conducted over two years. The research involved 13 case studies, 

rural and urban, conducted in 12 countries. The UK 

Government provided part of the funding through the 

Department for International Development (DFID). 

Over the last 20 years, the role of the multinational water 

companies in service delivery has grown slowly. It now accounts 

for only five per cent of the world market, yet its role in the 

water service market is an extremely contentious issue. Amongst 

the many reasons for this growth has been the promotion and 

facilitation, through donor grants and loans, of private utility 

takeover of malfunctioning, inefficient public water utilities in 

middle-income countries. This followed the aggressive reform 

of water policies across the developing world from the mid 1980s 

to the late 1990s, where PSP was a key element, in line with 

structural adjustment programs. 

Now, PSP is the main approach to water reform in 

developing countries. This approach is being pursued in urban 

as well as rural areas, where artisans and small informal 

enterprises involved in community water supply and sanitation 

are being replaced by more formal businesses. This development 

also goes hand-in-hand with a situation in which governments 

are being encouraged to become facilitators and regulators of 

water services rather than direct providers. In other words, the 

introduction and promotion ofPSP by donors is fundamentally 

reshaping the relationships between government, business, civil 

society and citizens across the developing world. The case studies 

show that the transition from old to new roles and from old to 

new rules in this rearrangement of relationships has not been 

altogether successful. 
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It is useful to point out that private sector involvement in 

water and sanitation services is extremely varied, ranging from 

formal to informal enterprises, local or multinational, with or 

without access to financial services one-person outfits to those 

supported by global staff. Also, rarely have water services been 

limited entirely to the public sector; there is a long tradition of 

public utilities subcontracting the private sector in many 

countries. In the urban areas, informal water vendors and 

backyard drilling companies exist aplenty. 

The Uganda rural case study highlights the relative success 

of a special program over three years that was able to connect at 

least one million Ugandans. In this case, the government 

initiated and monitored outcomes while contracting out the 

implementation to private contractors. The role of the private 

sector in water services to the rural poor was clearly important. 

However, issues of concern are present. The focus in Uganda 

has been on hardware not on the software or the community 

values and cohesion needed to promote community 

sustainability of the infrastructure. The case study reports the 

failure to act on the social development lessons of the past is 

leading to infrastructure break down. 

Most southern governments have consistently failed to 

deliver affordable and sustainable water and sanitation to the 

poor. It is difficult to summarise the causes for this failure, as 

each situation is different and complex. However, some broad 

problems cut across many public utilities and municipal services: 

bad financial management, low funding priority, lack of staff 

experience and qualifications, absent or weak customer-service 

orientation, political interference, little or no independent 

regulation, and an absence of civil society consultation. Many 

of these problems have been described as attributable to weak 

government capacity - equally acute in urban and rural 

contexts. 

The research shows that the policy of PSP does not 

comprehensively tackle these admittedly difficult underlying 

causes of water utilities' failure to serve the poor. For example, 

privatising the operation of an urban water utility will not 

necessarily resolve efficiency problems if the underlying cause 

is corruption. The solution to corruption is something else

such as mustering the political and community will to stamp it 

out - not the hiring of new private managers. If the underlying 

cause is the lack of public sector capacity, a shift to private sector 

operation without clear provisions for capacity building may in 

fact pave the way for an irreversible loss of public sector capacity. 

In many cases, the reform process may deviate from serving the 

poor and instead subsidise those who are better off. For example, 

when priority is placed on rehabilitating pipe systems, those 

who benefit directly are users who already have a connection. 

The unserved poor communities, most often squatters in 

informal settlements, are pushed further down the priority chain. 
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Findings on capacity building 
There are four key areas of findings identified across the 13 case 

studies. The first of these is 'capacity building'. There is a real 

danger with some PSP projects that governments will become 

deskilled in terms of water management capacity. The case 

studies showed that current PSP policy tends to erode local 

competencies. This in turn undermines the government's ability 

to directly manage the service at the end of the contract or if 

PSP should fail. 

Basic safeguards to ensure capacity building of public 

authorities must be put in place. A city that decides to contract 

out water and sanitation services to a private company, say, 

for 1 0 years, should be able to acquire skills and knowledge 

and be in a position to operate the system at the end of that 

contract. 

Building for capacity at evety step is a key in keeping or 

making water and sanitation services sustainable. Capacity 

building is, however, not a simple process, especially as we look 

beyond the capitals of the poorest countries. In northern 

Mozambique's poorest province, Niassa, there is very little sense 

of community in the newly resettled villages. In this province, 

because of donor-imposed privatisation policies, the state-owned 

construction company that built water points for the villages 

was scaled down and nearly dismantled. Donors and their 

economists had been confident that when the state-owned 

company was scaled down, private entrepreneurs would come 

in, eager to take the place of the parastatal company, and bid 

competitively for projects. But Niassa, given its conditions, only 

had 15 individuals who could be called 'contractors'. In short, 

there was hardly any private sector to speak o£ Therefore, the 

result of the blanket application of a privatisation policy was a 

decrease in coverage. The local government department 

responsible for the facilitation and regulation of the private sector 

in Niassa also does not have the human or financial resources 

to carry out this role effectively. 

The role of the public-interest regulator 
Competent and effective regulation is required ifPSP is in the 

main going to benefit the poor. One of the studies that examined 

the only large-scale full privatisation in the world (England and 

. Wales) argues that, in the end, the benefits of privatisation were 

delivered through the formation of regulatory institutions. 

PSP projects must involve an assessment of the regulatory 

capacity. In some cases, the resultant assessment will lead to a 

cessation ofPSP, in others it will demand a deliberate program 

of resourcing the public-interest regulator. Outside the existing 

research, there are reports from Thai NGOs that current plans 

for the privatisation of Thai water services have not to date 

involved a commensurate focus on the resources required for 

proper regulation (Chantawong eta!. 2002). 
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Findings on community involvement 
The case study research found that the involvement of local 

communities and users of water and sanitation services is often 

lacking in PSP reform progtams. Where PSP has failed to deliver 

the promised ·gains, it is often the case that the poor are seen 

mainly as recipients rather than contributors to development. 

Whether projects involve large-scale or small-scale PSP, the focus 

is on giving contracts or concessions to the private sector for 

the construction of facilities or operation of utilities. 

Social mobilisation and community participation- proven 

time and again as prerequisites for sustainable development -

are seen largely as burdens: non-essential components to the 

task of delivering water and sanitation services. Poor 

communities in particular do not usually have access to contract 

information. In Kathmandu, for example, none of the 

documents concerning the reform had been transhited into the 

national language. In small-scale PSP, poor communities do 

not even decide on technology options or in locating 

waterpoints. In urban areas, squatter communities often remain 

invisible with no voice, much less a claim on access to services. 

This issue oflack of ownership and participation is, of course, 

not confined to PSP projects. It is a problem for all types of 

water projects and the absence of these crucial ingredients usually 

leads to failure. PSP has been touted as the solution to the old 

problems of water sector reform, yet our research shows that in 

the area of community participation and transparency, the old 

problems that led to previous failures are continuing. The 

underlying causes oflack of access to water and sanitation remain 

despite PSP. 

Community involvement is central. We urge government, 

donors and other stakeholders to constantly assess whether this 

goal, in all its various forms, such as female participation, is 

being met, especially where a policy of PSP has been adopted. 

Social mobilisation and community participation equally take 

time and money. Investments in software need to take equal 

priority to infrastructure construction. Financial incentives need 

to be built into contracts for the delivery of social targets in a 

longer-term process called development. 

Findings on financing 

One of the many tensions in the policy arena is between ensuring 

financial flows that are adequate to sustain and as needed expand 

capacity of water infrastructure, against the need to ensure price 

is not a barrier to access for the poor. It is the issue of rising 

tariffs and the apparent inequities they cause that generate great 

anguish and anger around some instances ofPSP. Cases outside 

the research from South Africa and Ghana show that price hikes 

have lead to social and health problems for the poor. In the 

worst cases this includes outbreaks of cholera. 
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This tension was explicitly incorporated in the Plan of 

Implementation emerging out of the UN Summit on 

Sustainability in 2002. In the plan, cost recovery was recognised 

as necessary for infrastructure sustainability, but that it must 

never be a barrier to access. Therefore there is an onus on donors, 

governments and private providers to be innovators in delivering 

socially sensitive pro-poor pricing policies. 

A concern that emerges from the research is that the 

methodologies used to analyse financial environments for 

prospective PSP projects are comprehensive in assessing the risks 

to the investor, but generally fail to adequately assess the true 

cost to poor families of lack of access or increases in tariffs. 

What is also not measured is the so-called 'substitution effect', 

the impact on the poor when they substitute expenditure on 

other essentials to meet their water costs. It may be that a child 

in this Accra family is not going to school because they need to 

substitute spending on education with the more urgent spending 

on water. A moral question emerges- should cost recovery in 

water be pursued at the expense of user's ability to spend on 

other essentials like health, food and education? 

The bottom-line principle we are supporting, and which 

was agreed at the Bonn International Freshwater Conference 

in December 2001, is that cost recovery, user/ consumer charges 

and capital cost contributions should be pursued but should 

not in any way deny people access to the service. Where there 

are difficulties in paying, other means- such as cross-subsidies, 

cheaper instalments or payments in kind - have to be found 

so that poor people need not be forced to pay. 

Findings on institutional reform 

Institutional reform is the last of the four areas where we believe 

urgent action is needed. In a narrow sense, institutional reforms 

are processes and changes necessary to stamp out corruption 

and inefficiency in water and sanitation utilities. In a wider 

sense, institutional reform covers regulation (protection of the 

poor and the environment), transparency and accountability, 

and, ultimately, good governance. The research traced the failure 

of utilities - both public and private - to the lack of 

monitoring, benchmarking, quality control and supervision or 

target setting by both political authorities and consumer 

representatives. 

Changing the role of government, whilst at the same time 

effectively reducing its capacity (through reductions at central 

level, but not increasing personnel at the local government 

levels), erases benefits that could be gained from decentralisation 

per se (such as responsiveness to people's needs, greater 

accountability, etc). But there seems to be a gross error in 

expecting that weak decentralised agencies of government would 

quickly learn all about tenders and other forms of private sector 
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contracting, and be able to keep track, monitor and supervise 

the activities of contractors fanning out beyond the provincial 

capitals. This is a supreme irony, given that one of the reasons 

for involving the private sector was to improve the efficiency of 

the service and to increase service coverage quickly. 

Two institutional issues raised here- one of capacity to 

monitor and regulate, and the other, redress for failure of service 

- are not, however, peculiar to private sector involvement. 

Equally a publicly delivered service will require monitoring and! 

or scrutiny and some form of regulation, be it in the form of 

quality supervision/quality control, or the use of benchmarking 

or target setting (for example reduction of unaccounted-for 

water) by politicians and independent representatives of 

consumer interests. It is in part the absence or weakness of these 

functions that has led to the gross inefficiencies and deterioration 

of public water supply services - an absence or weakness that 

will similarly lead to the same problems if the private sector is 

involved. Where natural monopolies and profit from services 

are the bottom line, there is an even stronger case for direct 

consumer accountability so that the interests and welfare of the 

consumer of the service are safeguarded. 

Summary and conclusion 

The role of the private sector in water supply and sanitation is 

increasing. More and more donors, multilateral agencies and 

governments are mobilising and funding the private sector to 

undertake a range of activities as state agencies and public bodies 

are rolled back or dismantled. New roles and new rules are 

created in this rearrangement of relationships between the state, 

business and civil society in water and sanitation provision. 

The research probed into the impact of this rearrangement 

on the lives of the rural and urban poor in developing countries. 

We identified four areas of concern- where the rearrangement 

may imperil the reliable, affordable and sustainable access of 

the poor to safe drinking water and adequate sanitation -

capacity building; community participation and transparency; 

financing; and institutional reform. 

What we believe is needed is for government to develop the 

capacity to shape policy reform according to the interests of 

their citizens, to regulate services, to provide guidance and to 

process grievances from whichever side they originate. Equally, 

civil society needs to develop the readiness and capacity to engage 

in PSP processes, rather than stay outside as intransigent critics 

who may have valid reasons for opposition but who offer no 

real, workable alternative. 

Our second concern revolves around people and 

participation. It is quite unfair that even when fundamental 
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roles are being changed, the poor generally remain in their old 

role, the invisible, passive recipients of development. 

We believe that building a sense of ownership and 

maintaining an environment of transparency will always be a 

government responsibility. Investments in community 

participation and social mobilisation should be prioritised as 

much as physical infrastructures. 

Despite inherent problems in the way cost recovery and 

capital cost contributions are implemented, we still believe that 

these are acceptable, even necessary principles, but should never 

be made a barrier especially for the poor to access services. 

To deal with affordability, we also saw the need to go back 

and start from the technology and financing options on offer. 

It is important to consider cheaper technology options and less 

expensive financing schemes. 

Again, we need to emphasise the absolute importance of 

regulation and the inescapable fact that water and sanitation 

reform is reliant on sound government. In effect, we are calling 

for a new approach. For lack of a better term, we call this a 

context-determined approach. It is characterised by a starting 

point that is local, that is, the problem is established and defined 

within the local context 

Next steps 

A multi-stakeholder review of PSP - similar to the review 

process undertaken on dam construction - is needed. This 

proposal is one of the more important outcomes of the 

International Freshwater Conference in Bonn, 2001. A 

feasibility phase has been initiated with funding from the 

German government. It is only through a multistakeholder 

review of this kind that the final, authoritative, and legitimate 

word on this debate can be made. 

Note 

The main source document for this paper (used with 
permission) is the final research reporr by E Gutierrez et a!., 
March 2003, New Rules, New Roles- Does PSP Benefit the 
Poor? The Synthesis &port (WaterAid & Tearfund UK, London), 
as well as various case studies in the research program. Details of 
the reporr and case studies can be found on the WaterAid UK 
web site at <WWW.wateraid.org.ulo. In addition, J Green and A 
Atkins (eds.) 2001, Community Participation in Urban 'Wlter 
Services (Tearfund UK, London) provides useful background. 
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Reflections on water: Gender and governance 
in Indian development 

K:untala Lahiri-Dutt, Research School of Pacific and Asian Studies, Australian National University 

Introduction: Looking at water through a 
gender lens 
'Reflection' means mirroring an image. The term also means 'an 

act ofbending back', 'an indirect criticism' and 'a self-examination'. 

In the title I have used the term 'reflection' in all these senses, to 

indicate that the job at hand is to examine how water reflects 

society's gender inequities. One objective of the paper is to look 

at the questions of governance and gender equity in water resource 

management. Problems of water management are viewed through 

the governance and gender equity lenses. The paper gives examples 

from India in particular and South Asia in general, as India tends 

to dominate the South Asian setting. Another objective is to give 

a critical overview of current governance with regard to gender 

equity in the water sector. 

Water is commonly seen as formless, but the ways we deal 

with water reflect cultural values in every facet of our lives. The 

way society has looked at water has changed significantly over 

time, reflecting shifting values and creating new contestations. 

Culture plays a significant role in natural resource governance 

and, as water involves gender-determined roles and work 

burdens, a close nexus is created between women and water 

resources, particularly at the local level. Thus, the issue of water 

governance raises significant gender questions. Who has access 

to water: men, women or both? Who has the information: men, 

women or both? Who does the work: men, women or both? 

Who gets the benefits: men, women or both? Who has control 

over the benefits (services, training, incomes): men, women or 

both? The answers could help to make connections between water, 

gender and governance, and influence policy decisions. While 

making these links, this paper outlines the importance of asking 

gender questions in making water governance effective and 

efficient for everyone in society. Locating gender in water 

governance should prevent the projection of a particular version 

ofWestern feminism being translated into developmental practice 

(Cornwall 2000; Mohanty 1987). 

Water, culture and gender- women's 
perspectives 

Water is one of the environment's more complex resources. At 

every stage of human life, water is used as part of culture, yet 
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scientists tend to assert water's physical, biological and chemical 

properties. Water in climate is commonly addressed in the 

physical domain, but water on the earth's surface - as soil 

moisture, as surface flowing rivers, as underground flows, in 

the air as vapour or as precipitation - is subject to various 

perceptions. Policy decisions on water, such as returning 

environmental flows to rivers, reflect cultural values and norms 

within societies. Some of these cultural norms include gendered 

constructs in which water itself has male or female characteristics, 

as in certain religious rituals, or which involve social perceptions 

of attributes that are deemed masculine and feminine and which 

describe aspects of the relationship humans have with water. 

Recognising the deep cultural values implicit in water-resource 

decisions may improve our understanding of hydrological 

processes and future care of the resource. 

Water and governance 
What exactly is meant by the term 'governance'? Different people 

understand the term differently; political scientists mean 

institutions and rules, whereas social scientists imply 

participation or methods to reach out for levels of representation 

in administration. Cultural interpretations relate to the various 

power relations in society that play roles in deciding who gets 

what, where and when. In water, governance has been a lively 

topic of discussion ever since a critique of models of high 

technology and control questioned the legitimacy of non

participatory modes of resource use. 

Questions related to public participation are posed: can the 

common citizen influence the rules? Do users have rights and 

representation when decisions are made? Often conventional 

systems of governance did not address these questions adequately. 

Other things to take note of in governance are, of course, 

authority levels, accountability and transparency. However, it is 

the sharp-edged, immediate concerns oflocal communities that 

continue to pose the most insurmountable difficulties. 

It is natural that water governance issues are related to those 

of rights: who owns water for example? Often, the state declares 

ultimate or complete ownership of resources, leading to conflicts 

over what constitutes the greater common good, or what are 

the lowest common denominator rights, or what are rights of 

the poorest and the weakest in the society. Water can be owned 
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by individuals as a private right, or by communities. Sometimes 

even though the ownership legally belongs to an individual or 

the state, local communities have traditionally used the resource 

and have become de facto owners. Thus, besides legal ownership, 

consideration must be given to user rights, transfer rights; 

exclusion rights and enforcement rights that establish or 

announce claims over water resources by communities. 

The fact that some 1.2 billion people worldwide lack access 

to clean drinking water and 2.4 billion people lack access to 

sanitation is startling. These data reveal the inequities in the 

distribution and use of water, and draw attention not only to 

obvious geographical factors, but to the political economy of 

water use and development. Around the world, 2 billion people 

depend on rapidly depleting groundwater sources. It has been 

predicted that about 80 countries are going to face serious water 

shortages in the next decade. Currently one-third of the global 

population lives in countries with moderate to high water stress. 

With rising standards of living in many developing countries, 

there will be another 40 per cent increase in global water use by 

2020. The definitions of'access', 'safe', 'adequate' are such that 

they make explicit the fact that there is scope for improvement 

(see Box 1). 

Water governance in South Asia and 
India 

Access to water is uneven. In much of South Asia, access to and 

control over water is the foundation of livelihoods. In most 

parts of South Asia, the use of groundwater over the past five 

decades has played a central role in stabilising agricultural 

production and reducing poverty (Moench 2001). This 

foundation is, however, threatened by increasing competition 

over limited supplies and the depletion/pollution of existing 

sources. In fact, groundwater withdrawal and contamination 

has affected the poorer communities who are most dependent 

on such sources and exacerbated their poverty. 

Water uses within basins are interdependent. Recognising 

this has led to the initiation of demand-side solutions, rather 

than attempts to enhance supply through additional water 

development. Many rivers are shared among countries; often 

giving rise to bitter debates over water sharing (Vaidyanathan 

1994), in situations compounded by inadequate information 

on the Himalayan river systems. Understanding of the rivers' 

behaviour and the implementation of control measures are 

influenced by scientific knowledge developed elsewhere. The 

challenges of governance of water in South Asia are complex; 

they are not just about the ability of governments, non

governmental organisations or communities to choose one or 

the other technical solution to water problems . 

. Moench et al. (2003:3) feel that South Asia's core 'water' 
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challenge is one of governance, particularly the deeper 

'constitutional' foundations on which day-to-day decisions and 

courses of action rest. This is because both natural and social 

conditions are changing and are subject to substantial 

uncertainty, necessitating that communities be able to respond 

to constraints that could be regional, short or long-term, 

political, economic or technical. The challenges of governance 

can be summarised as: 

• scarcity issues: increasing competition over limited 

supplies, depletion due to over withdrawal; 

• quality issues - pollution of existing surface and 

groundwater sources; 

• transboundaty uses - ensuing conflicts over 

water sharing; 

limitations in knowledge- variability and 

changing nature of water supplies and incomplete 

scientific information and technical knowledge; 

• complexities of social, economic and institutional 

contexts - creating problems of water 

management; 

• inequalities in access to water across socio

economic groups -water problems reflecting a 

development paradigm where the benefits are 

neither distributed nor shared equally; 

• agriculture still the largest user of water, followed 

by the industrial sector; and 

• attention on 'large' problems rather than local 

issues, although it is at the local level that water 

can turn into a tool of empowerment. 

Clearly, the need is to evolve a more adaptive governance 

strategy, however, problems are perceived differently by different 

groups. In South Asia, there are four approaches to the water 

governance problem: 

Box 1 A look into definitions 
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1. Local communities 

There are as many problems as there are localities. 

Across the board solutions will work if they can be 

negotiated down into these localities; 

2. Departments 

Serious but soluble with established institutions 

and certified experts; 

3. Deep ecologist 

So serious as to be beyond the reach of both 

markets and hierarchies (indeed they are a large 

part of the problem); and 

4. Market 

Will solve itself quicker if institutional distortions 

of the market are removed (Moench et al. 2003). 

From governance to gender equity 

Around the world, women play important roles in water 

management - in the household, in farming, fishing and 

community uses. Women often have considerable knowledge 

about water, developed through intimate contact, about its 

availability, quality and reliability, restrictions and acceptable 

storage methods. Water and related chores constitute a daily 

challenge for many women in the developing world; at times, 

even in the wetter parts oflndia, such as Bengal, they spend up 

to four hours a day to fetch drinking water for the families. 

Women in poorer communities play important roles as primary 

water managers (albeit informally), water carriers, end-users and 

family health educators. At the same time, the nature of jobs 

performed by them are such that they are in contact with 

polluted water, and affected by the lack of sanitation, and thus 

most vulnerable to water-related diseases. 

In many parts of India, women and children, in addition 

to spending many hours collecting water, do the cooking, 

washing and cleaning, as well as taking productive roles in 

farming, livestock rearing and home-food production 

processes. 

While their domestic roles are acknowledged and discussed, 

women's significant roles in farming and other productive 

activities are not formally acknowledged, except by a few feminist 

scholars (Agarwal1994). Water is used in highly gender-specific 

ways in rural and urban societies, at home and in farms, for 

food processing and cottage industries (such as local textiles, 

dairying and potteries). Crow (2001) showed how the modes 

of access to water in rural areas are based on a number of social 

and technical relations that result in positive benefits going to 

richer classes and to men. 

Indian society continues to uphold many traditional values, 

including patriarchy, which assigns a lower status to women in 

general while attributing super-human qualities to a rare and 
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virtuous few who serve as role models. In India, women are 

Constrained by social norms such as caste, which attributes a 

given place to the individual because of birth. Since the early 

1970s, there has been considerable interest in the specific 

relationship between women and their environmental elements. 

Consequently, women have come to be seen as the key to 

understanding the environment and its conservation (Ahmed 

1993). Ascribing to women the additional responsibility ofbeing 

caretakers of local ecology, without facilitating their access to 

and control over resources, knowledge, information and 

decision-making, is arbitrary and does not empower them 

(Moser 1993). 

Fertility rates in rural India are high, primarily due to 

factors such as illiteracy (only 54 per cent women are literate 

as against 75 per cent men), early marriage, son preference, 

low access to contraception and low job participation in the 

formal sector. At 933, the female-male ratio is lower than 

developed countries, but can be as low as 861 in northern 

states such as Haryana. Consequently, it has been difficult for 

women to organise themselves and sustain movements to claim 

their resource rights. On the other hand, India is noted for 

having taken several positive steps in improving the gender 

imbalances in power. Women's rights to equality and 

affirmative action are embedded in law, particularly after the 

73rd and 74th amendments of the constitution that made 

women's representation mandatory in local-level elected bodies. 

There are government schemes and programs that target 

women's economic empowerment, and there are some notable 

examples of environmental initiatives where women have taken 

leadership roles - Chipco and Self Employed Women's 

Association (SEWA) are among them. 

From an overview of the grassroots situation, the Gender 

and Water Alliance (2003) identifies the following key issues. 

Requirement of water for nature 
Water for nature implies preserving nature and using it for 

human needs in a continued way. It is imperative that ecosystem 

degradation be prevented and reversed as this threatens the 

survival of women of poorer communities by denying them 

local resources. Local ponds, for example, are used by 

communities as common resources. 

Denying women access to such resources leads to increased 

work burdens so there is an evident need to maintain the quality 

of water in such sources. Sometimes common water sources 

become hazardous for women's health because of their closer 

interaction with water. 

Even well intentioned investments to combat floods and 

droughts can be gender blind. A gender analysis in Bengal 

delta proved that women bear the greatest burdens from floods 

and that involving more women in mitigation measures would 
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lead to a more equitable solution. Overall progress in 

incorporating a gender perspective in water for nature has not 

developed clearly. 

Water and sanitation 

Sanitation programs are a good entry point for gender 

approaches in water sector planning. Providing good and 

effective sanitation systems to women of poorer communities 

can immensely improve their lives. Historically, sanitation has 

taken a backseat to a focus on the provision of drinking water, 

but increasingly its importance is being appreciated by 

developmental funding bodies. 

Changing hygiene practices involve a great change in cultural 

norms and require significant amounts of patience, but, once 

put in place, they have rewarding results. Throughout much of 

rural India, toilets are still not available for poorer communities, 

and in low-income urban areas such as slums, the situation is 

not much better. Sanitation and hygiene habits need to be 

taught as part of school education so that young persons grow 

up with improved health results. Much yet needs to be done to 

enhance a gender approach in this area. 

Water for communities 

The use of water in the household, primarily drinking water 

supplies but also for other domestic purposes, has incorporated 

gender concerns. However, it has increasingly been felt that as 

competition for fresh water grows, its quality needs to be afforded 

more importance. Integrated Water Resource Management 

might be used to increase awareness of water pollution. In 

reaching the appropriate solutions for each community, a gender 

perspective has to be integrated. 

It has been noted that larger schemes tend to ignore 

participation, particularly those of weaker and disadvantaged 

groups. In India, gender consciousness in the sense of relative 

positions, participation and awareness of men and women has 

not yet penetrated the local-level bureaucrats who are in charge 

of implementing drinking-water supply projects. 

Water for food 
Indian agriculture continues to be a major consumer of fresh 

water. The sector is marked by gender disparities such as those 

in land ownership and claims to common pool resources, access 

to water for farms, capacity and skill development. These are 

influenced by social roles and reinforced by education and 

economic policies, participation in which men and women have 

different expectations and responsibilities, and marketing and 

commercial linkages that follow well-established male

dominated paths. 

In view of the above, the Gender and Water Alliance (2003) 

called for a mainstreaming of gender concerns in all four areas. 
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Lack of attention to gender at policy level has been a major 

failing in the water sector. Policy statements on gender tend to 

be vague and emphasise women's domestic roles rather than 

productive roles. In India, laws and policies nee~ to be revised 

to give men and women independent rights to land and water, 

and to representation in all water management organisations at 

all levels. 

Making a difference 

It is still uncommon for implementing agency staff to ask who 

requires water for what purposes at the household or community 

level, and what effects demand regulation have on these uses 

and user groups (Wijk et al. 1996). Often there is a 'gender 

desk' person, ticking off the boxes that indicate gender issues 

have been taken care of, and attention to women tends to be an 

'add on' feature rather than integral to policy development. This 

'special' focus on women in development tends to draw attention 

away from inherent power and cultural issues that underlie 

gender imbalances in the water sector. Gender mainstreaming 

implies that gender concerns are to be integrated in all state 

water policies through the inclusion of participatory mechanisms 

for decision-making. 

There are other ways to place gender on the water agenda. 

Comprehensive strategies need to be put in place for gender 

in international, national regional and local institutions, 

including government, donor and civil society organisations. 

Targets and benchmarks can be established to lead to a better 

gender balance in representation for women and men in water 

forums at all levels. Training is one area in which women can 

be empowered through equipping them technically to handle 

the maintenance of water projects. Gender sensitisation and 

gender education of the corporate sector are required so that 

companies can encourage and support a gender perspective. 

Above all, local communities need to be trained to enable a 

change in gender roles for both men and women in the 

decision-making process related to water resource 

management. 

Lastly, mainstreaming a gender approach in water needs more 

statistical information, more gender-segregated data related to 

use and other aspects of water. For many years programs dealing 

with irrigated agriculture, domestic water supply, environmental 

sanitation and industrial development have seen 'the household' 

as the lowest unit of production, consumption and decision

making. Yet in most cultures men and women, often supported 

by children, do different work, have different access to resources 

and different areas in which they can make decisions and exercise 

control over resources and benefits (Overholt et al. 1991). The 

immediate need is to develop data sources on a gender basis and 

permit water information to flow freely. 
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Diluted by design: Women in water supply 
and sanitation projects 

Allison Ley, Research School of Pacific and Asian Studies, Australian National University 

Introduction 
Why haven't development programmes attained more for 

women after almost three decades of 'recognising' their needs? 

This short article is a summary of previous research that 

examined the extent to which the project design process 

systematically omits gender issues. The research, which used 

AusAID water supply and sanitation project documents as 

examples (Ley 2000), uncovered limitations in the project design 

process and raises some issues for consideration. 

Methodology 

The AusAID projects in the study were the Central Visayas 

Water Supply and Sanitation Project (CVWSSP) and the Flores 

Water Supply and Sanitation Project (FWSSP). These projects 

were chosen because of their potential benefits for women. 1 

Katherine Overholt et al's (1991) Gender Analysis Framework 

was used to evaluate and inform the assessment of two 

fundamental aspects of these aid projects- the design process 

and design documentation (which is the basis for 

implementation of the project itself). While Overholt's 

framework covers the whole project cycle, without a field trip it 

was only possible to use the first two parts - the women's 

dimension in project identification and in project design. 

Central Visayas Water Supply and 
Sanitation Project 

Feasibility phase 
In July 1984, the government of Australia received an official 

request from the government of the Philippines for assistance in 

the planning and implementation of a project to improve drinking 

and domestic water supplies and associated sanitation in the 

Central Visayas region of the Philippines. Although there was a 

long delay between the request and the feasibility study due to 

the political situation in the Philippines, there was no resulting 

change in the request and the project feasibility study report was 

distributed to consulting firms. 2 After scanning the feasibility study 

documents for gender inclusion, some ambiguities were apparent. 

The study refers to women's access to and control of the water 

resource, but nowhere is there information about who owns the 
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water resource, who controls household usage and who makes 

the decisions regarding water - all necessary to translate this 

reference into relevant project activities. 

The authors of the feasibility study state that if water is supplied 

to villages, women will have more time for other activities. These 

activities could be micro-enterprises or other forms of productive 

labour, thus giving women access to credit, and, consequently, 

increased access to other resources. The study assumes the benefits 

of these credit-based activities. They are not guaranteed by project 

procedures. This assumption is questionable (Regmi and Fawcett 

1999:67). More generally, the feasibility team members define 

benefits in terms of numerical targets, institutional strengthening 

measures, and economic and technical goals. Not one of the 

proposed benefits is directly related to gender considerations. 

In the broader context of national development needs, the 

structural adjustment programs adopted by the Philippines 

government as conditions ofiMF assistance reduced community 

benefits at the grassroots level, because the policy framework 

switched from emphasis on basic needs, food security and sectoral 

planning, to promotion of single export crops and the attraction 

offoreign investments (Antrobus 1998:75). thus the government 

of the Philippines perceived the maintenance of water supply 

systems and sanitation extension services as secondary to the 

Philippines' wider development needs. This project, then, was 

relegated to one of lesser importance, and women's needs, such 

as they were perceived in the ambit of this project, were further 

reduced with the relatively low status of this project. 

General project objectives 
Although women were considered important in water supply 

and sanitation projects, they did not rate in the feasibility study 

as important enough have their needs included in the primary 

project objectives. Unless the broader p~litical climate of the 

recipient country is congenial to social issues, gender issues can 

easily be sidelined or overlooked in favour of project 

methodologies that emphasise construction imperatives and 

economic development needs. 

Possible negative effects 
Overholt's analysis framework includes a key question: what 

are the possible negative effects? Analysis of the CVWSSP project 
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identification documentation suggests that it might reduce 

women's access to and control of resources by emphasising the 

mainly technical/engineering, economic and institutional issues 

related to the improvement of water supply and sanitation 

systems, at the expense of the gender and social issues. The 

design team dealt with central, regional, and provincial planning 

agencies involved in planning and implementing water supply 

and sanitation programs. But these consultation procedures give 

prominence to a top-heavy economic and technical perspective. 

The emphases of the consultation process were borne out 

in the general content of the feasibility study working papers, 

which are primarily concerned with the economic, technical, 

and institutional aspects of water supply and sanitation. The 

list of full-time staff also reflects this emphasis (Murray and 

Dalton 1988:Working Paper A: 13). Furthermore, the feasibility 

study methodology, based as it is on documentation from 

recipient country institutions, reinforces the marginalisation of 

gender issues when transferred to aspects of the project design. 

Also, there is a preoccupation with number counts, which can 

lead to water supply and sanitation projects that are considered 

successful but which may not be particularly responsive to social 

and hence to gender considerations. 

By undertaking background research of a predominantly 

economic and technical nature; by not including a gender 

specialist in the feasibility-study personnel; by using methods 

of institutional and document review in which gender issues 

were absent; by consulting high-level officials and institutional 

heads only; by focusing on institutional strengthening; by 

defining numerical/technical project objectives, the feasibility 

phase demonstrated unresponsiveness to gender issues. 

The design document 
The feasibility study shapes the design document. An 

examination of the design document showed minimal attention 

to gender issues. Briefly, the project plans to introduce new 

technology mainly in the form of backhoes, compressor units, 

pumps and UPVC pipes (MPW Australia 1989:Appendix 

J: 136). There was no assessment of the potential impact of these 

new technologies. Much has been written on the problems of 

technology transfer for women (Anderson 1985:60-68). Men 

have frequently taken over women's traditional activities when 

machinery is introduced, for example, water drawing by pump 

or reticulation. The introduction of technology may increase 

the productivity and the status of an activity in such a way as to 

make it more attractive to men. If these unanticipated effects 

occur, although the physical workload for women may be 

reduced, the project may also limit women's access to the benefits, 

and decrease their technical ability vis-a-vis men. Furthermore, 

new water technologies may shift the time allocation for both 

the process which is being technologically upgraded and for all 
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its attendant activities. Irrigation systems allow more land to be 

irrigated in a shorter time by men, but they may increase women's 

cultivating, weeding and harvesting workload (Callan 1990:29). 

In general terms, the project design plans to shift water 

supply closer to villages. Much has been made of the important 

social role played by the village water source and how this would 

be lost if village women had water supplied to their houses. A 

possible negative effect of the shift in location of water supply 

may be the loss of socialisation/informal childminding time that 

usually takes place around community wells. The broader ethical 

issue is that planners may alter women's lives without appropriate 

consultation. 

The project design misses an opportunity to involve women 

in the choic~ of technology. Community consultation 

components come after the project has procured the new 

technologies, but, as Yacoob has argued, the work of extension 

agents and village committees should begin well before 

construction (1990:31). 

The CVWSSP design document's planning and monitoring 

component does not involve women water users in the villages 

in the collection of data.3 Institutionally administered data 

collection of water and sanitation needs has the advantage of 

using standardised measures, and having access to facilities for 

data management. Achieving long-term benefits for water users, 

however, may involve sharing a part of the responsibility for 

carrying out the collection and interpretation of the data with 

the users themselves. Valid collection of water supply and 

sanitation data requires women, where they are known to be 

major users, be entrusted with the responsibility of identifying 

criteria for each stage of the data collection, and for a share in 

the interpretation of results (Elmendorf and Isely 1981: 18). 

New technologies and new concepts usually entail training. 

The design does not specify who will be trained. Designers should 

ascertain to whom the new technology training will be given and 

be aware that training sometimes favours men because they are 

better educated, have more time and therefore greater access to 

the training associated with new technology. This factor, and 

women's limited 'free time', results in quite different patterns of 

ability to attend training sessions (Callan 1990:29). If not carefully 

managed, this component may not only reduce women's control 

of the benefits stemming from this project, but also increase the 

gap between men and women regarding technical ability and 

experience and increase women's rural workload. 

Limited conceptual framework 

Logical Framework Analysis (LFA), on which the CVWSSP 

design is based, was pioneered by USAID in the 1970s as part 

of a 'technological toolkit' approach to development. Its inherent 

weakness is that once the links and assumptions are made in 

drawing up a program plan, they need not subsequently be 

Development Bulletin 63 



questioned. The iterative nature of planning, the continual 

modification of ideas and programs, is replaced by an emphasis 

upon an adherence to a blueprinted sequence (Crittenden and 

Lea 1991:49). Thus, in this project problematic assumptions 

-such as the primary importance of technical or institutional 

aspects of water supply and sanitation, of increasing women's 

productivity, and of equal power within the household- once 

made, are incorporated in the design whether the empirical 

reality or local variations confirm them or not. 

Flores Water Supply and Sanitation 
Project 

The Flores Water Supply and Sanitation Project (FWSSP) design 

provides a slightly different perspective. Following the 

earthquake on Flores, eastern Indonesia, on 12 December 1992, 

the then Australian Minister for Trade and Overseas 

Development, John Kerin, announced the Australian 

Government's readiness to grant substantial assistance to the 

island. The government of Indonesia (GOI), in consultation 

with AIDAB, decided water supply and sanitation improvement 

was crucial in the redevelopment of Flores and nearby islands. 

In July 1993, AIDAB conducted an in-Australia Feasibility 

Design Study describing in more detail the FWSSP needs. 

Preparation phase 
As the CVWSSP team had done, the Flores Feasibility Study 

members identified opportunities for increasing women's 

productivity by releasing them from the time-consuming 

drudgery of water collection and transportation, enabling them 

to engage in economic activity, and improving the conditions 

for healthy living. These opportunities for women were only 

one development priority amongst other competing concerns 

for rehabilitation of and improvement to water supply and 

sanitation on Flores and outlying islands. 

Women were not directly consulted in identifying needs 

and opportunities, firstly because the project did not conduct a 

full feasibility study, and, secondly, during the two-week 

appraisal mission those consulted were predominantly men in 

recipient country institutions. The needs identified for women 

had to compete with Indonesia's other development needs {as 

written in Repelita V), and AIDAB's other obligations. The 

needs that were identified were those needs that could be defined 

as practical {alleviation of arduous tasks, access to credit, income 

generation schemes). 

Project design analysis/issues 
The project design was mainly concerned with the competent 

installation of water supply and sanitation systems, and, while 

these are important in themselves, they are merely structures 

November 2003 

unless they exist within a congenial context. The project design 

document, though supporting the welfare of women, did not 

include activities to ensure their interests were met. The project 

promoted the proactive inclusion of women, but had no 

strategies to guarantee their meaningful participation. The 

effective implementation of such a policy depends upon knowing 

who does what in the communities, and the social, economic 

constraints upon both genders, in order to effect sustainable 

change by placing people in new positions. But the qesign did 

not include this kind of social analysis, only the generic 

'community consultation'. Later analysis might indicate that 

management positions were filled by men, after lacklustre 

attempts to recruit women, as has happened in other p~ojects 

{Nasif and Ford 1994:4). 

Additionally, designers showed a lack of cultural awareness 

in their choice of project incentives. At the local government 

level, in attempting to actively involve staff, the project sought 

GOI assistance in appointing counterpart staff partly by use of 

incentives - the payment of honoraria and provision of 

motorcycles (AIBAB 1993:3). There was a clear gender blindness 

in the choice of using motorcycles as an incentive in a region 

where local custom or adat forbids women to ride motorcycles 

other than as passengers. This lack of awareness in project 

procedures almost certainly reduced women's involvement in 

the project. 

In the name of equal participation, the design includes 

women in various activities. It is possible that women's workload 

increased as a result of the project. Extra project-related tasks 

can disturb women's daily schedules and thus cause difficulties 

with concurrent tasks. But the more serious concern is that some 

of the extra work may be in terms of doing heavier work, such 

as carrying stones, cement and sand and digging ditches for 

pipes (in Flores women traditionally hoe the gardens, and, like 

Balinese women, perform heavy manual tasks). Doing this kind 

of project work in poor conditions (heavy rains and extreme 

humidity) can make women's health suffer, and occurrence rates 

of anaemia are already high (lllo 1992:19). 

Limits of the logframe 
Flores has longstanding traditional practices and cultural beliefs 

related to what constitute appropriate roles and responsibilities 

for women and men. The logframe does not accommodate 

religion, myth and superstition, yet these factors are barriers to 

increasing women's active participation in FWSSP decision

making. The logframe design neglects the social and physical 

environment (Crittenden and Lea 1991:51). To improve the 

design for women, it must include social and behavioural 

indicators. 

By under-resourcing and undervaluing the social, 

educational and community aspects of its overall design, this 
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project missed opportunities to address the traditional 

inequalities experienced· by women. The design could have 

coordinated the objectives of community and health education 

(such as posyandu (integrated village health care) systems), with 

good infrastructure, piped water and the digging of wells.4 

Conclusion 

Project design could be substantially enhanced by changing 

design procedures to involve women in the technical and 

decision-making aspects of water supply and sanitation, rather 

than only in the carrying, storing, using, family health and 

hygiene aspects (Nasif and Ford 1994:3). Additionally, women's 

involvement could be enhanced by ensuring they participate 

on the water committees, rather than-only on the subcommittees, 

as is often the case. Because subcommittees are usually 

responsible for the bulk of the work, women may experience a 

considerable increase in their workload without gaining any 

decision-making power (Mukherjee 1999: 14). 

Project design specifications could require designers to 

develop a community profile requiring particular attention to 

existing formal and informal structures, and the extent to which 

water resource management impacts on health and wellbeing 

in the community before beginning work with local level groups 

(Yacoob 1990:31). 

To sum up, project design could be improved with relatively 

minor changes to consultative procedures, inflexible deadlines, 

sequencing of tasks and the scheduling of qualitative outcomes 

based on social and behavioural indicators. Project personnel 

could, in consultation with a gender specialist, examine previous 

experience in designing and implementing gender-sensitive 

water supply and sanitation projects in the area; solicit women's 

and men's views on existing water supply and sanitation systems; 

use female consultants where appropriate; train women and men 

in new skills where they participate in project activities, especially 

non-traditional ones; involve women in capital and recurrent 

funding to foster a sense of ownership and commitment;. and 

include training to support policies of positive discrimination 

in situations where women may be appointed to positions 

although they may be found wanting technically. 

Project personnel could identify cultural barriers and socio

political constraints on women's participation and suggest 

specific strategies to use at various stages of the program/project 

cycle. For example, where women's literacy is low, as in Flores, 

printed information could be supplemented by personal 

contacts, and/ or the use of non-print media and meetings with 

women's groups. Both men and women could be interviewed 

when gathering information; women could be included in local 

planning and management linking, where possible, women's 

activities under the project with their traditional work so as to 
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facilitate their participation. At the community level, personnel 

could: obtain women's and men's preferences about technology 

design and citing of facilities; base women's and men's 

involvement on the local cultural context; use teaching materials 

which have local cultural significance; and use appropriate 

incentives for both men and women. For example, project 

personnel could offer an acceptable means of transport for 

women, as well as the male-preferred motorcycles. 

Since this study was completed, AusAID has addressed many 

of the issues raised as part of the policy of mainstreaming gender 

in development. The Gender Guidelines Wttter Supply and 

Sanitation (AusAID 2000) recommends a gender specialist be 

included in feasibility and design phases and gender analysis be 

included in the design of water supply and sanitation programs. 

But it is still not clear to what extent these assessments affect 

project activities. The suggested inclusion of a gender specialist 

on design teams and the incentives for performance against 

gender criteria are positive steps. However, funding agencies 

still have to make concessions to 'local culture' and they are still 

not always set up for long-term social change. Moreover, the 

shift in AusAID in 2002 to sector-based programs risks a further 

marginalisation of this cross-cutting issue. 

Notes 

1. Women in Third World countries play a central role in the 
provision, management and safeguarding of water (Wakeman 
1995:4). Carrying water is one of the most arduous tasks in the 
rural areas of Third World countries, a task usually carried out 
by women and children. The health effects of carrying water 
over long distances is of considerable importance. Water supply 
and sanitation projects provide the opportunity to reduce these 
health risks for women (Dufaut 1998:23) and the drudgery of 
water collection. 

2. Dr FJ Murray and Mr JB Dalton prepared the project feasibility 
study report for the Central Visayas Barangay (referred to as Region 
VII) Water and Sanitation Project in May 1988 (Murray and 
Dalton 1988). The study report is a large document consisting of 
an introduction, three chapters ('Background', 'Project description' 
and 'Project organization and implementation arrangements') and 
16 working papers (A-P), which form the descriptive and analytical 
basis for the proposed project. 

3. Additionally, Caroline Moser observes the male dominance of 
planning and monitoring functions: 'Male domination of the 
leadership, management and finance all tend to result in male 
priorities in terms of goals, policy and projects' (Moser 
1993:206). 

4. For more detail on the physical improvement of the environment 
through effective engineering interventions being a necessary but 
not sufficient approach, see Lewin et al. (1999:26). 
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Integrated water management in the South Pacific 

Meg Keen, National Centre for Development Studiei, Australian National University1 

Introduction 
Today, concerns about water security have become particularly 

acute in urban settlements of developing countries where the 

demand for potable water is rapidly exceeding the available 

supply. The impending 'water crisis' has been widely 

acknowledged to go beyond mere technical challenges, indeed 

it has been referred to is as a 'crisis of governance' ( GWP 200 1). 

This reference to weak governance draws attention to the 

institutional challenges facing the water sector, including 

fragmented management structures, water pricing failures, lack 

of transparency and accountability, and a neglect of community 

communication and involvement. 

The need to complement technical analyses with critical 

assessments of institutional arrangements and capacity is being 

echoed widely, particularly in the context of urban water 

management in developing countries (Bai and Imura 2001; Jonch

Clausen and Fugl 2001; Narain 2000). In the South Pacific, the 

populations and cities may be smaller than their counterparts in 

other developing countries, but the issues remain very similar. 

What sets the Pacific Island countries (PICs) apart from others 

in the region is their unique geographic and cultural contexts. 

In the sections to follow, the concept of integrated water 

management is reviewed briefly, and an overview of water 

management issues in the South Pacific is provided. Despite 

the progress that is being made, a fragmented approach to water 

management is persisting. It is argued that where resources are 

scarce, much better coordination mechanisms for management 

are needed, as well as a deeper commitment to public 

communication and involvement in water management. 

Inevitably, the cities in the South Pacific are going to have to 

shift toward an integrated approach to water management which 

combines technological solutions with institutional and social 

ones. 

Integrated water management 

Integrated water management has been defined by the Global 

Water Partnership Technical Advisory Committee as: 
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a process which promotes the co-ordinated development and 
management of water, land and related resources, in order to 
maximize the resultant economic and social welfare in an 
equitable manner without compromising the sustainability of 
vital ecosystems (GWP TAC 2000:22). 

Box 1 provides an overview of some of the key characteristics 

of integrated water management. 

Box I Key characteristics of integrated water 

In practice, achieving integrated water management requires 

that account is taken of the dynamic interactions between human 

and natural systems, land and water systems, and key stakeholder 

agencies and groups. This includes consideration of the physical 

flows of the water through the urban system, the social uses 

and values of water, and the cultural norms and institutional 

arrangements affecting water use. Failures in water management 

are often associated with a lack of coordination and 

communication across sectors and different levels of the 

governance system resulting in fragmented management and 

misunderstandings. Without a dependable flow ofinformation 
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concerning system responses to interventions, the management 

system cannot effectively adapt to changing pressures or 

unforeseen responses. 

With average urban population growth rates in many PICs 

rivalling those of their Asian neighbours (in some cases exceeding 

4 per cent per annum, and in nearly all cases exceeding 2 per 

cent) {Cocklin and Keen 2000), the pressure on aging water 

infrastructure is considerable. The most recent South Pacific 

Human Development Report noted that inappropriate waste 

water disposal is contributing to poor health in urban 

environments (UNDP 1999). In addition, the demand for 

potable water in urban settlements is rapidly exceeding supply, 

placing considerable strains on water catchments. 

Given the strong relationship berween urbanisation and 

water resource use, it is clear that at a minimum urban land and 

water planning need to be closely coordinated, yet the 

institutional arrangements to achieve this are, at best, in their 

infancy. Crennan {2000:39) following her study of groundwater 

management and monitoring in Tonga and Kiribati noted: 

'There is an ongoing problem with lack of communication 

berween agencies dealing with water and land management 

issues.' The general lack of resources in PICs for water 

management makes it important that not only is planning 

coordinated, but thatall sources of information {public, private 

and government) are fully utilised. Unfortunately, data-sharing 

arrangements berween water providers, water regulators and 

the public have yet to be established in most countries. 

The need for integrated water management is being 

recognised in the Pacific. In the last few years, there have been 

a number of regional water management workshops that have 

addressed: 

• water management visions, policy and plans; 

• water demand management and conservation; 

• drinking water quality and surveillance; 

wastewater management; 

• benchmarking for regional utilities; 

• water technologies; and 

regulatory systems and nerworking of water 

utilities and regional bodies. 

All of these forums, and others on related environmental 

issues, have stressed the need for integrated water planning and 

information sharing. With so many workshops and forums on 

different aspects of water management, however, PICs are in 

danger of spreading their efforts too thinly, making it even more 

difficult to manage integratively. The narrow focus of some of 

the workshops is because they deal with technical matters for 

which a certain level of professional expertise is needed. It is also 

a reflection of the interests of the host agencies. Regional agencies 

such as SO PAC (South Pacific Applied Geoscience Commission), 

PWA (Pacific Water Association), SPREP {South Pacific Regional 
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Environment Programme) and the Asian Development Bank 

(ADB) have 'carved up' water management into manageable areas 

of concern related to their agency's expertise. The result is a strong 

emphasis on technical issues and capacity building, with a relative 

neglect of policy issues and the role of the public. 

Just recently, regional agencies have begun to work together 

across their spheres of interest to promote better water policy 

formation in the South Pacific. To a large extent, the catalyst 

for this collaboration has been from the outside, for example, 

the preparations of the Pacific nations for their participation in 

the Kyoto Third World Water Forum {2003) and the 

involvement of Pacific nations in the Asian Development Bank's 

water benchmarking program. This is in response to the shift 

of interest of international agencies from one which is 

predominantly technical, to one which is more holistic, 

incorporating issues related to technology, good water 

governance, water security and community engagement. For 

example, the Asian Development Bank is encouraging 

developing nations to examine a range of issues prior to funding 

major water infrastructure projects including technical and 

institutional capacity, social and cultural values, public education 

needs, economic pricing of water, and catchment management. 

The strongest internal factor affecting a more integrated 

approach to water management is the growing recognition by 

Pacific Island countries that the full value of technological 

investments in the past has not been captured. The reasons are 

diverse, but generally tend to relate to weak institutional 

arrangements, incompatibilities berween cultural values and 

technological solutions, inappropriate pricing leading to a lack 

of maintenance of equipment, and poor communication 

berween agencies with different responsibilities for water 

management, and berween agencies and the public. At the recent 

Pacific Regional Consultation on Water in Small Island 

Countries (Sigatoka, August 2002), the countries concluded 

that the four key constraints on freshwater management are 

financing, capacity building, governance and political wilL 

Forums or partnerships that facilitate communication and 

cooperative arrangements across sectors and agencies are 

emerging. Given the scarce resources of the small Pacific Island 

countries, this could be enhanced by the regional organisations 

more frequently forming strategic partnerships to create 

opportunities for cross-sector interactions. In general, the 

regional agencies have been very effective in supporting their 

local counterparts through technical assistance, training and 

advisory services. Thus, they have an established track record 

that could be used to promote better institutional integration 

and stronger policy formulation by fostering linkages across 

levels of governance, and betWeen government agencies such as 

water, urban planning and health. However, to get action on 

the ground and sustain it, local communities need to be fully 
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involved as well. While there are a number of rural water 

programs that are founded on public participation and selfhelp 

in the Pacific, much less effort has occurred in engaging urban 

communities in water management and conservation. Forms 

of community engagement, such as community-based urban 

water monitoring and catchment management within urban 

and peri-urban settlements, popular in places like Australia, have 

not been implemented widely in the Pacific. 

In summary, integrated water management as a concept is 

just emerging in PICs as there is a growing recognition that 

fragmented water management in countries with few human 

and financial resources is detrimental to efficient and effective 

water resource management. Recent regional forums on water 

management are consistently highlighting water governance 

issues, such as the need for: 

• clearer delineation of roles, particularly as they 

relate to water providers and regulators; 

• greater coordination between agencies; 

• greater data and information sharing; 

• regional and/or national water standards and clear 

regulations; 

• demand management and water conservation; 

• water pricing reform; 

• human capacity building; 

• investment in infrastructure up-grading and 

extension; and 

• better monitoring. 

While recognising the need for institutional reform is a major 

first step toward integrated water management, implementing 

the necessary changes on the ground can be far more challenging, 

as is exemplified by the situation in Suva, Fiji. 

Integrated water management: 
Experiences of Suva, Fiji 

As is the case in many developing countries, Suva is facing a 

water crisis as water supply is barely meeting water demand, 

and the waste water treatment facilities are working at capacity. 

The existing infrastructure capacity is being exceeded regularly, 

resulting in overflows into the receiving environments (that is 

urban rivers, Suva Harbour and Laucala Bay). A recent ADB 

funded report on the sewerage system noted the following 

characteristics: 
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• the volume of storm water infiltration is 

'phenomenal'; 

overflow locations are dispersed throughout the 

sewered areas, indicating a general failure of the 

sewerage system; and 

• inadequate legislation and enforcement have 

allowed industrial discharges in many areas directly 

into urban creeks, leading to environmental damage 

and increasing levels of risk to public health 

(Gutteridge Haskins & Davey 1999). 

Other studies over the years have been less scathing of the 

impact of the sewerage treatment facilities on the receiving 

environment, highlighting the questionable data on which to 

base management and investment decisions (Keen 2003). 

For monitoring to occur in Suva, the roles and 

responsibilities of the water providers and regulators need to be 

much more clearly defined. For example, the Health Department 

should be monitoring water quality throughout the city, yet 

they do not have the facilities or resources to perform this role 

adequately. In contrast, the Public Works Department (the water 

service provider) does have water quality testing facilities, and 

thus plays a dual role of water provider and 'de facto' water 

regulator. The potential conflict of interest is dear. Ultimately, 

agencies' roles and the resources to perform these roles will need 

to be resolved either through legislative reform, or a high level, 

cross-sector committee appointed by the central government. 

Recently, a cabinet sub-committee to develop water management 

strategies for Fiji has been formed, but its role is only advisory 

and it does not involve all stakeholders. 

Wide stakeholder consultation is an important element of 

integrated water management. It can make a positive 

contribution to the resolution of pressing socio-cultural issues 

affecting water management. For example, in line with 

customary land tenure, urban villages on customary land in the 

greater Suva area are outside the authority oflocal government 

and thus residents do not pay rates for services such as water 

provision. The reason for this is related to the Fijian traditional 

concept of vanua, which regards the land, water and human 

environment as a unit, one and indivisible. In the urban context 

the rights to the use of this 'unit' are considered an 'inalienable' 

right of the customary owners, thus urban village residents are 

not charged for water usage, although there are real costs for 

the infrastructure needed to supply the water to the villages. At 

present, water charges related to infrastructure (as opposed to 

water usage) have not been widely canvassed, and there is no 

charging mechanism that could differentiate between the two 

in a way that would be culturally acceptable. Without public 

consultation, the issue remains unresolved as revenues to cover 

water supply and treatment continue to be inadequate. 

Revenues collected for water services from other residential 

areas and industry do not cover operating and maintenance 

costs. The lack of institutional arrangements to cover these costs 

in developing countries has been encouraged by the development 

assistance given to developing countries by donors. This 

assistance covers capital costs but rarely ensures measures are in 

place to cover maintenance costs, or costs for future investments 

in the water supply systems. This situation is further exasperated 
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in places such as Suva because of increasing poverty and unique 

land tenure arrangements. The result is that, over time, water 

infrastructure becomes run-down. 

To date there has been no strategic public awareness program 

about the Suva water situation and management options. Without 

public education and awareness raising, socio-cultural barriers to 

water sector reform are unlikely to change. Public engagement 

has been recognised as a necessary, but often neglected, component 

of water policy formulation in developing countries (Biswas 2001 ). 

In Suva, where there is a large area of non-government owned 

land in the urban water catchment, public consultations could 

make a positive contribution to catchment management. At 

present, no government agency conducts urban water education 

or catchment management activities. Both activities seem to have 

fallen into an 'institutional gap' with no one agency taking 

responsibility. The difficulties this poses are exemplified in the 

Nasinu catchment, where land has been cleared for market and 

dairy farming, as well as peri-urban dwellings, above the urban 

water intakes. It is clear that land management plans for these 

areas will need to be worked out cooperatively with the landowners 

given their control of catchment lands. 

The Australian experience with community-based land care 

and water catchment groups may provide some useful models 

that could be adapted to the Pacific context (see for example 

Campbell 1994; Smith 1998). Typical activities conducted by 

Landcare/Catchment groups in Australia, but relevant to other 

countries, include community-based field days, demonstration 

sites, trials/surveys, revegetation, catchment management plans 

and property management plans, environmental monitoring, 

equipment purchase for hire to members, and so on. These 

programs can also be used to link better practice to incentives 

such as community grants, technical assistance, and/or tax 

rebates for investment in land/catchment management. This 

approach has proved more practical and cost effective to 

implement than the monitoring and regulation of thousands of 

private landholders across vast spaces. Engaging the public in 

water ma~agement through partnerships is essential for 

integrated water management. 

Conclusions 

Without any contemporary water legislation or policy to guide 

water management in Fiji, it has been left to the relevant 

authorities to do the best job possible with the resources available. 

To date the focus has been largely on technical issues. As noted 

by Bosse! (1998:xiii): 'Technical fixes like pollution control and 

resource use efficiency can temporarily improve conditions, but 

they cannot move us out of this riverbed of unsustainability.' 

To accomplish such a shift, more than technical issues must be 

addressed. This is clearly exemplified by the Suva case, which 
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shares many similarities with other South Pacific cities. Key 

components of integrated water management which need greater 

attention, include: 

• public education and awareness raising programs 

concerning water issues; 

• public-government partnerships for catchment 

management and urban water management; 

• increased cost recovery in order to meet 

maintenance and capital costs; 

• improved institutional communication and 

collaboration, and 

• development of water-land management policies 

which are compatible with development goals and 

socio-cultural norms, particularly those 

concerning resource tenure. 

To advance this agenda, the roles and responsibilities of the 

different agencies involved in water management will have to 

be clarified, and mechanisms for greater inter-agency 

cooperation will need to be established. Inter-agency working 

groups can help address issues that have been largely neglected 

to date, for example institutional integration, public education 

and catchment management. The aim would be to improve the 

communications and cooperative arrangements between 

government and community groups concerned with water 

planning. 

Reform of any sort requires public support and 

understanding. With water and financial resources becoming 

more and more scarce around the globe, it is inevitable that 

much more attention will have to be given to demand 

management. Pricing water to reflect real costs is one step; 

another is increased public awareness of water management 

issues at the household or workplace level. Communities 

themselves can make a valuable contribution to the overall 

management of urban water catchment and supplies. 

Partnerships which facilitate collaboration between those dealing 

with the social, economic, environmental and technical aspects 

of water management and the water users can support integrated 

water management initiatives, and be shaped to fit with the 

socio-cultural contexts of water use. 

Note 

A more detailed version of this paper was published in 'Wlter 
Policy, 5(2), pp. 147-164. 
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Key issues in water security and sustainable 
development in the Pacific 

Rhonda Bower and Clive Carpenter, South Pacific Applied Geoscience Commission (SOPAC), Suva 

Introduction 
This paper discusses the vulnerability of water management in 

the Pacific and the steps needed to ensure the water sector's 

sustainable development, based on the Pacific's preparations 

towards the Kyoto Third World Water Forum (3WWF) held in 

Kyoto, Japan, 16-23 March 2003. The efforts that were put 

into the preparations, as well as the outcomes, are now being 

used by the region as a means of leveraging support in 

implementing sustainable water resource management. 

It is an obvious statement to make that water and its sustainable 

management are essential to the social, economic and 

environmental wellbeing of any country. The global water 

community finally acknowledged the special vulnerability and 

particular needs of small island countries, however, by the inclusion 

ofWater in Small Islands Countries (WISC) as a special theme at 

3WWF. The South Pacific Applied Geoscience Commission 

(SO PAC) and the Asian Development Bank (ADB) jointly led 

the WISC session and organised the Pacific preparations through 

a planning meeting, held 31 January- 1 February.2002 in Port 

Vua, Vanuatu, and a regional consultation on sustainable water 

management, held 29 July- 3 August 2002 in Sigatoka, Fiji. 

The planning meeting was convened jointly by the ADB 

and SOPAC to establish the framework for the regional 

consultation process, and it was decided that the regional 

consultation would be high level and participatory. Six thematic 

areas or key issues based on earlier needs assessments in the 

region were identified to provide a structure for the consultation. 

These six themes are outlined below together with the issues or 

needs that were addressed within the themes: 

1. Water Resources Management- water resources 

assessment and monitoring, rural water supply 

and sanitation, integrated water resources and 

catchment management; 

2. Island Vulnerability- disaster preparedness, 

dialogue on water and climate; 

3. Awareness- advocacy, political will, community 

participation, environmental understanding, 

gender; 

4. Technology- appropriate technologies, demand 

management and conservation, human resources; 
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5. Institutional Arrangements- institutional 

strengthening, policy, planning and legislation; 

and 

6. Finance - costs and tariffs, alternative models, 

and the role of donor organisations and financing 

institutes. 

Around each of the themes mentioned above, Pacific Island 

countries were asked to open a national dialogue amongst their 

stakeholders. The aim was to identify their own national 

constraints and issues, as well as actions undertaken to date and 

those still required to achieve sustainable water management. 

These national consultations resulted in country briefing papers 

for the regional meeting. Six theme consultants prepared a 

regional overview for each theme on constraints, issues and 

actions for the Pacific region and case studies were prepared to 

illustrate potential solutions to identified issues and constraints. 

Facilitated by the World Wide Fund for Nature South Pacific 

Programme, NGOs in the region were encouraged to take part 

in the national consultations and contributed to the regional 

consultation meeting. 

This wealth of information was the basis for presentations, 

discussions and deliberations during the regional meeting held 

in Sigatoka. The meeting was attended by over 150 stakeholders 

in the water sector from Pacific Island countries, and concluded 

with the adoption of a regional action plan, a communique, a 

ministerial declaration and the commitment from a wide range 

of stakeholders to form partnerships under the so called Type II 

Initiative, submitted to the Commission for Sustainable 

Development in Johannesburg during the World Summit for 

Sustainable Development (WSSD) in August 2002. 

The regional action plan 

The Pacific Regional Action Plan on Sustainable Water 

Management (PRAP), which details priority actions of the water 

sector in the region, has been endorsed by 18 countries, 14 at 

ministerial level (SOPAC/ADB 2003). PRAP is structured 

around the six thematic areas mentioned above (Water Resources 

Management; Island Vulnerability; Awareness; Technology; 

Institutional Arrangements; and Finance). Each theme section 
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consists of key messages to stakeholders, with supporting 

statements drawn from the consultations during the regional 

meeting. With each key message the required actions are listed, 

including the parties that will be responsible for their 

implementation. 

A similar process was initiated in the Caribbean during the 

Eleventh Caribbean Water and Wastewater Association 

Conference and the First Caribbean Environmental Forum and 

Exhibition held in St Lucia, 7-11 October 2002. The Caribbean 

Environmental Health Institute (CEHI) played a leading role 

in facilitating both meetings, which provided a regional forum 

for presenting, discussing 3WWF within a Caribbean context. 

ADB, SO PAC, CEHI, the Organization of American States 

and the International Secretariat for the Dialogue on Water 

and Climate worked together to establish the final program for 

the WISIC session at 3WWF, with the aim of promoting action 

within and between small island countries in the Pacific, 

Caribbean and other small island country regions, including 

Asia and the Indian Ocean. 

Third World Water Forum: Opening session 
The Kyoto World Water Forum commenced on 16 March 2003. 

Through the International Dialogue on Water and Climate, 

small islands successfully secured a high profile opening session 

immediately after the opening ceremonies, which included 

Kiribati and Fiji featuring in a video production on water 

management through climatic extremes. 

The Caribbean-Pacific Joint Programme for Action GPfA), 

which resulted from the Dialogue on Water and Climate in 

both regions, was officially launched during this session. The 

JPfA comprises 22 action elements, common to both the Pacific 

and Caribbean regional consultation outcomes, covering fo.ur 

collaborative areas: research; advocacy and awareness; capacity 

building; and governance. Immediate priority actions were 

identified as: water resources assessment; water governance; 

integrated water resources management; water demand 

management; and water quality (Scott et al. 2003). 

CEHI and SOPAC demonstrated their commitment to 

inter-regional South-South collaboration through the signing 

of a memorandum of understanding on the implementation of 

JPfA and collaboration towards the preparation of the UN 

Global Conference on Small Island Developing States to be 

held in Mauritius in 2004 (that is, the Barbados +10 Review). 

The Water in Small Island Countries session 

The following objectives were met during this session: 
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• recognition of the unique constraints and 

solutions of small island countries; 

• increasing collaboration between island regions; 

• increasing collaboration between service providers; 

• promoting action implementation mechanisms 

such as: 

the Pacific Regional Action Plan on 

Sustainable Water Management/Type II 

Partnership Initiative 

the Caribbean-Pacific Joint Programme for 

Action on Water and Climate; and 

• . a session statement and the Portfolio ofWater 

Actions for Small Island Countries. 

The wrap-up session 

In this session on 19 March 2003, a draft statement and the 

Portfolio of Actions on Water in Small Island Countries, derived 

from the Pacific and Caribbean consultations and Dialogue on 

Water and Climate, were presented. A session statement and 

the Portfolio ofWater Actions for Small Island Countries were 

agreed upon, and the session was further used as a briefing for 

the ministerial delegations that attended the senior officials 

meeting and the ministerial conference held on 19-20 and 22-

23 March respectively. The portfolio of actions include six 

priority actions: Hydrological Cycle Observation System; South

South collaboration; the Pacific Regional Action Plan on 

Sustainable Water Management; Water Demand Management; 

Water Quality Monitoring; and Water Governance. 

Follow-up after Kyoto: The Type II Initiatives 
The Pacific Regional Action Plan (PRAP) has been incorporated 

in a partnership arrangement under the so-called Type II 

initiatives submitted by the Pacific Island countries to the 

Commission for Sustainable Development in Johannesburg 

during the World Summit for Sustainable Development 

(WSSD) in August 2002. 

The overall aim of the Pacific Type II Initiatives is to ensure 

coordination and increased partnerships in meeting the WSSD 

goals through its Plan of Implementation. The Pacific has 14 

such initiatives and each- initiative has a facilitator - an 

individual tasked with the role of 'facilitating' its progress. The 

main purpose of the water initiative is to provide a platform to 

share information and ensure collaboration among a large 

number of committed partners to implement PRAP. 

SOPAC has been assigned as facilitator for this Type II 

Initiative, but .by no means does this suggest that the 

implementation of this initiative lies solely with SO PAC. We 

are essentially acting in a capacity to facilitate the progression 

of the implementation ofPRAP, which originated from the needs 

expressed by the region. 

A working group of Council of Regional Organisations of 

the Pacific agencies and NGO representatives has been set up 

to act as the overall coordinating body for the Pacific Type II 

Initiatives. Facilitators are asked to report to this Sustainable 
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Development Working Group group on a regular basis and also 

contribute to the preparations for Barbados + 10. 

PRAP initiative progress and activities since 
Johannesburg 

Implementation of the regional action plan needs to take place 

at the local, national and regional levels and to involve different 

stakeholders in these actions. Exactly which of the actions get 

implemented and when, depends on the priorities of the 

governments as well as the donors who have expressed interest 

in supporting them. There are several regional actions that have 

received support by donor organisations since the WSSD: 

Donor organisations have shown commitment 

towards the Type II mechanism and 

implementation of PRAP. An offer of financial 

assistance from New Zealand has been put 

forward, through NZAID, to address hydrological 

training needs and the exchange of climate 

information as specified in PRAP Theme 1 and 2 

under the Type II partnership with UNESCO, the 

World Meteorological Organisation and the 

National Institute for Water and Atmospheric 

Research New Zealand. 

As part of the European Union WSSD Water 

Initiative, 'Water for Life', a program for water 

governance is currently being developed for the 

Pacific Island countries in collaboration with 

SO PAC, addressing the key messages identified 

under PRAP Theme 5 Institutional Arrangements. 

• The Asian Development Ba"nk has expressed its 

intent to help in the implementation ofPRAP by 

continuing support to its Pacific member states in 

improving sector policy frameworks; carrying out 

water resource assessments; developing water 

services and; supporting the activities of key sector 

institutions, such as SO PAC and the Pacific Water 

Association. 

In March 2003, the merits of the regional action plan were 

advocated strongly at 3WWF, attracting considerable attention 

from the development and donor community, themselves 

refocusing and recommitting to sustainable water management. 

The Pacific representatives, part of a larger small islands 

developing states (SIDS) representation, were also able to explore 

opportunities for collaboration with the other SIDS regions in 

implementing the actions identified within PRAP, and obtain 

further endorsement of specific priority actions for SIDS from 

the other SIDS regions. 

In April 2003, the Council of Regional Organisations of 

the Pacific Sustainable Development Working Group requested 

proposals for consideration at the CSD 11 Meeting in New 
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York. SOPAC submitted six PRAP priority actions agreed by 

small island countries from the Indian Ocean, Caribbean and 

the Pacific at 3WWE These proposals included: Water Resources 

Management; Water Demand Management; Water Quality; and 

Water Governance. The above actions were also provided to 

the Forum Secretariat, along with appropriate briefs on PRAP, 

to take with the forum leaders to the Pacific-Japan summit in 

May 2003. Documentation was finalised by SO PAC for briefs 

and proposal submissions to the Forum Secretariat for 

consideration by the Forum Organising Committee in July 

2003, as part of the preparatory work for the Forum Leaders 

Summit in August 2003. 

Commitments 

Pacific Island countries themselves have shown high-level 

commitment to the Regional Action Plan on Sustainable Water 

Management by signing of the Sigatoka Ministerial Declaration 

by 14 Pacific Island country ministers and secretaries of state. 

The Pacific ministers, jointly with the other small island 

countries delegations from the Caribbean, Asian and African 

regions, ensured that small island developing states were 

specifically recognised in the final Third World Water Forum 

Ministerial Declaration at Kyoto. 

Conclusion 

A strong Pacific voice has been heard at the Kyoto Third World 

Water Forum. Now we face a greater challenge. Jointly with our 

partner organisations and fellow small island countries in other 

regions, the challenge is to implement the Joint Programme for 

Action on Water and Climate and the Pacific Regional Action 

Plan on Sustainable Water Management. We encourage the 

Australian stakeholders to recognise the benefits to be gained by 

supporting a more coordinated and strategic approach to achieving 

sustainable water management, as detailed within PRAP. We are 

particularly delighted by the initiative taken by civil society groups 

in the Pacific to discuss PRAP's implementation. 

Australian and other civil society water-sector stakeholders 

with Pacific Island interests can undoubtedly benefit from 

familiarising themselves with this Pacific-owned and developed 

strategic water-sector blueprint and roadmap, and consider their 

plans and operations in accordance with the overall framework. 

Such organisations are key implementation stakeholders in 

the drive to provide sustainable water management in the Pacific. 

The regional strategies now in place for the Pacific- the Joint 

Programme for Action on Water and Climate, the Pacific 

Regional Action Plan and Pacific Type II Initiative on Sustainable 

Water Management- are key tools in guiding and coordinating 

activities in Pacific Island countries. 
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Rethinking water education in the Pacific 

Christian Nielsen, Live & Learn Environmental Education, Suva 

Introduction 
Environmental education has two facets: a powerful capacity 

for social development and the capacity to maintain the status 

quo and guide people to live in ways that cannot be sustained. 

Any vision for change has to come to terms with this paradox. 

Historically, a society that commits to the radical imperative of 

achieving sustainabili ty in a relatively short period of time needs 

to reappraise practice at all levels. This is a challenging process 

in which education can play a vital role. Designing new ways of 

thinking and building dialogue are central components to an 

educative paradigm for change. Such a paradigm will need to 

challenge education that promotes fixed values and thought that 

is not central to the community context, and rather to allow for 

learning to be led by the community through broad 

participation. 

Pacific Island governments, inter-governmental 

organisations and non-government organisations met in July 

2002 to discuss pathways to sustainable water management in 

the South Pacific. Ministers from 18 Pacific Island countries 

endorsed a communique outlining actions to be taken in six 

areas, including water resources management, island 

vulnerability, awareness, technology, institutional arrangements 

and finance. 

The communique endorsed four recommendations on water 

awareness: 

I. A high quality participatory framework should be 

adopted at the national level to allow for oper: 

participation of communities in sustainable water 

and wastewater management. 

2. Access to, and availability of information on, 

sustainable water and waste water management 

should be provided to all levels of society. 

3. Water and sanitation education should be 

mainstreamed into the formal education system. 

4. Improve communication and coordination of all 

stakeholders in sustainable water and wastewater 

management including government, civil society 

and the private sector 

The recommendations are broad and open, providing a 

framework for development of an educational response that will 

actively encourage sustainable management of water resources 

in the Pacific. The next important phase is how we design and 

deliver this response so that it effectively contributes to change. 
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Many education programs in the past focused on 

dissemination of information and assumed that people had the 

knowledge to use this information. Other programs have 

provided pre-determined solutions to resolve immediate 

problems and have not allowed for the building of community 

capacity and long-term practice. There is an essential need to 

develop a new educative paradigm that allows for the gradual 

development of critical thinking and the testing of new 

community-led ideas on water management. Critical thinking 

allows for challenges to be directed to intrinsic unsustainable 

practices and thus promote change through commitment, open

mindedness and participatory decision-making. It encourages 

the community to reflect and consider the testing of new ideas. 

This educative paradigm of critical thinking is relevant to 

water education in two areas: firstly, the responsibility 

communities, governments and individuals have towards 

ensuring there is enough water for future generations, and, 

secondly, the recognition of water as a basic human right. 

Overall, this requires discussion of management issues, 

partnerships between the community and various stakeholders, 

and reflection on equality of access to water and the sharing of 

water resources. 

A responsibility/rights-based approach to water education 

is complex but necessary. It adds a new dimension that looks at 

why the difficult socio-economic issues surrounding water need 

to be resolved in an ethical way. Whilst it is important to 

recognise what is, it is also necessary to shape community practice 

and government policies towards what can be. Thus the path 

towards sustainability starts in peoples' minds and needs to go 

far deeper than just a problem-solving exercise. The path we 

choose to take needs to reflect and sustain social democracy, 

moral economy, justice and citizenship. 

Such an educative paradigm carries significant cultural and 

ethical complications. As it is impossible to achieve new thinking 

whilst maintaining a traditional society, it is likely to challenge 

both traditional values and contemporary culture. It is possible, 

though, to use the cultural fabric as a basis for new thinking 

and to recognise social values provided everyone is engaged in 

identifying and justifying values, aspirations and agendas. This 

engagement will be effective only if participants can accept that 

challenges and conflict are bound to occur and can recognise 

that negotiating compromises is not a sign of weakness but of 

strength. 
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Education for sustainable water 
management 
In many places across the Asia-Pacific region, environmental 

education and learning methods focus on causes and effects in 

relation to environmental degradation. Learning processes often 

see nature as separate from society, even though there is little, if 

any, part of nature that is not altered by people. According to 

Milbrath (1992:6) 'we are now training our children to live in 

a world which cannot be sustained'. Equally, UNCED 

(1992:Chapter 36) claims that 'education is critical for 

promoting sustainable development'. Both comments are true 

yet paradoxical. One reason behind this paradox is the different 

interpretations and many complexities that surround 

sustainability issues. A commitment to sustainability will have 

far-reaching consequences on the way we live, think and perceive 

our own culture. The education provided in schools and 

communities is a reflection of these interpretations and 

complexities, and often shies away from the deep causes to many 

of our environmental problems. 

The need to integrate environmental, political, governance, 

economic and social issues into holistic and participatory 

educational models has been expressed by educators and 

educational philosophers for decades. Burch (1992:42) said 

'education for sustainable development must embrace the 

principle of holism in a much broader sense. All development 

-social, cultural artistic, and spiritual, as well as technical and 

economic - occurs within and can have an effect upon the 

ecosphere.' Huckle (1996) claims the social use and construction 

of nature lie at the heart of our environmental predicament. 

Despite this recognition for an integrated approach, a formative 

research study commissioned by Live & Learn Environmental 

Education in Fiji identified that students continue to detach 

the environment and environmental problems from social 

development issues (Prasad, Clothier and Nielsen 2002). 

Thus, even though integration is well understood by 

educators, achieving it is easier said than done. The shift of 

environmental education and learning into the socio-economic 

paradigm is not apparent either at a community or a policy 

level. There could be many reasons for this, mainly resistance 

to new thinking. Traditionally determined decision-making 

models at a community level often see young people and women 

with restricted opportunities to participate or to develop skills 

to participate. Broad community ownership, dialogue and 

communication are essential components of environmental 

education. Caution when introducing pre-designed educational 

solutions and the neglect of including local participation is 

reflected in comments from the Education Strategy 2002-2004 

of the Solomon Islands, which claims 'many people believe that 

the westernization of Solomon Islands society, and in particular 

by the education system, has been a root cause to the conflict'. 
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The strategy also notes that 'these values are unconnected and 

antagonistic to the social and cultural values on which the 

Solomon Island communities are based' (CDC 2002:1). 

In our experience, many values-based environmental and 

development education programs are often perceived as 

patronising by program participants. Naturally, values are an 

important outcome of education, however, they need to derive 

from a postulated learning process that has local ownership and 

determination. Most values-based programs that aim to guide 

people to water sustainability are unlikely to sustain this unless 

there are dear objectives to design and promote independent 

thinking models that start from a platform of inherent social 

values and understanding. 

The role of good governance in water 
education 

Water issues have immense capacity to both limit and advance 

human development. These capacities are mediated by social 

processes - processes that are guided by governance and 

decision-making, which means in turn that governance must 

be a cornerstone in environmental education. Across the South 

Pacific, the South Pacific Applied Geoscience Commission 

(SOPAC) and Live & Learn Environmental Education are 

working in partnership to strengthen the impact of water 

education. Considerable emphasis has been placed on creating 

links between social processes and water as a natural resource. 

Some of the learning methods are described in this paper. 

Live & Learn Environmental Education, through support 

from the European Union, will soon commence a comprehensive 

education program in Fiji called 'Governing Water'. It aims to 

strengthen the capacity of 400 communities in Fiji to develop 

community-based water management plans based on the 

principles of open participation and good governance. Given 

the current concern about the definition of good governance 

and appropriateness of foreign governance models in the South 

Pacific, we have identified a need to practically demonstrate the 

kind of values that are fundamental to good governance at a 

community level. The Asian Development Bank has also 

provided support to Live & Learn demonstration projects in 

Vanuatu and the Solomon Islands on education for sustainable 

river development. These projects focus on dialogue building 

between upstream and downstream communities and on the 

development of innovative community-based management 

tools. 

Good water governance is often perceived to be linked to 

governments and their political processes, which can be 

somewhat disempowering to communities. One of the aims of 

'Governing Water' is to shift water governance from the political 

domain into the community domain. The use oflearning circles, 
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drama and theatre, and the development of innovative 

curriculum processes are three of many tools that the project 

will use to build capacity for dialogue, new thinking and 

eventually action. In our experience, the focus is often only on 

the action and not enough on the thinking process and the 

links between thinking and action. Too often the teacher does 

the thinking and the students the action. This creates an unequal 

learning process and an imbalance between teaching and 

learning, where theory is rhetoric and action merely a physical 

motion. 

Lessons learnt from a decade of 
commitment in the Pacific 

Since 1992 Live & Learn has been working in formal and non

formal education across the Pacific. Some of the observations 

we have made may assist educators in·making education play a 

more effective role in sustaining water resources and reducing 

poverty. 

Building the capacity of local knowledge as a 
change agent through education 
The strong cultural fabric of the Pacific Islands provides both 

opportunities and constraints for environmental education. In 
the Cook Islands these opportunities remain in the strong 

traditional conservation practices of the ra'ui (reserved marine 

and terrestrial management areas) and the social institutions of 

the marae (meeting place), koutu (investiture sites) and paepae 

(house sites). These practices provide a relevant framework for 

community inclusion and ownership and there are opportunities 

to develop educational approaches that strengthen these 

practices. 

These approaches should also recognise the limitations and 

constraints oflocal and traditional practices. Globalisation and 

regionalisation have a significant impact on the environment. 

International trade agreements and charters have the potential 

to interfere and sometimes undermine local customs. Therefore, 

education should build the capacity for public advocacy for 

sustainability and recognise the role of government and policy. 

Practical links between the community and the government 

need to be developed to ensure that cultural and environmental 

integrity is protected and that individual island countries play 

an active role in shaping a sustainable future at a regional level. 

Inclusion of human and social dynamics in all 

learning processes 
As social dynamics and environmental degradation are closely 

linked, any environmental education must include a strong social 

focus. Learning and thinking should seek causes and solutions 

for these problems within the social paradigm and endeavor to 
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solve local environmental problems by creating capacity in areas 

of social behavior, dialogue building, networking and critical 

reflection. 

Learning processes should aim towards 

developing sustainable lifestyles and livelihoods 
Education must aim to build learning processes that focus on 

maintaining and developing sustainable lifestyles and local 

economies and also give the .younger generation the skills to 

sustain the environment. Culture and traditions will play a key 

role in achieving this. The key challenge remains to find a balance 

between the local and the glob;u contexts and especially to 

developing an understanding of the strong links between the 

two. The overall learning process that leads to sustainable 

lifestyles has the greatest impact ifit is staged and programmatic, 

as a staged process gives greater opportunities for reflection and, 

if needed, to change the implementation approach. 

Learning approaches should aspire to build the 
capacity of young people to critically reflect and 

mobilise action 
Critical reflection and thinking are the cornerstones in 

developing environmental ethics through education. Reflection 

on education practice and the role of teachers, school managers 

and the community as a whole is essential to promote critical 

thinking in formal education. Teachers need to increase their 

role as facilitators of learning more so than as providers of 

knowledge. 

Ensure education is not restricted to a specific 

ecological area 
Restricting an educational approach to a particular ecological 

area without exploring the non-ecological dynamic is very 

limiting. It is important for environmental education to work 

at a multi-dimensional level, with a strong focus on the deeper 

social causes and impacts of environmental problems. Therefore, 

water should not be considered a biophysical issue, but should 

be viewed in a social context. 

Ensure education is relevant and starts where 

people are at 
In order to ensure participation and relevance, all educational 

programs should start where people are at. We have found that 

formative research is essential as an integral component of 

education programs that are pursuing social change. 

Assumptions made without a strong formative research 

foundation on how people perceive a particular issue can be 

counterproductive and quite insulting to the community. 

Formative research does not have to be complicated or lengthy. 

However, it does need to give us an indication of community 

71 



perception and invite community participation at a preliminary 

planning stage. Such research also lays the foundation for 

developing qualitative indicators for monitoring and evaluation. 

Building capacity for advocacy and awareness of 

the impact from regional and global dynamics 
The Pacific Islands are signatories to various international treaties 

and trade agreements that have an impact on the way oflife in 

local communities. Education needs to· build awareness and 

advocacy skills that strengthen the communities' capacity to 

determine the role their country should have on the international 

stage. If the population is informed and aware of issues beyond 

their own country, then the capacity of the government to make 

sound decisions may be strengthened. One of the great 

challenges for an environmental education program in the Pacific 

Islands is to develop learning processes that incorporate local 

knowledge whilst recognising importance of global dynamics, 

policy and public advocacy. 

Conclusion 

Learning and teaching strategies for water management are often 

preoccupied with providing the solutions to immediate 

problems, as opposed to developing the necessary thinking skills 

that can lead to sustainable practice. Live & Learn 

Environmental Education has, through working in the Pacific, 

recognised that developing a new educative paradigm that allows 

for challenge and new thought is the top priority for 

environmental education. Introduction of innovative thinking 
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skills in schools and communities, which work on the 

recognition that everyone has a right to water and a responsibility 

to protect water resources, can provide for new opportunities 

in water education. Water education focusing on giving the 

learner the skills to build inclusive dialogue whilst strengthening 

the capacity of communities to be a contributing partner in 

water management is the way forward. 
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Introduction 
Many Pacific small island countries have high rainfalls, yet face 

water problems that are amongst the most critical in the world 

(Carpenter et a!. 2002) 1 especially in urban and peri-urban 

coral atoll communities. The harvesting and storage of fresh 

water is constrained by small land areas, atoll geology, pressures 

of human settlements (Ward 1999), conflicts over traditional 

resource rights, capacity limitations, frequent droughts and 

inundation by the sea during storms (Falkland 2002a, 2002b). 

Traditional crops, coconuts, swamp taro, breadfruit and 

pandanus, compete directly with humans for fresh water (White 

et a!. 1999a). In rapidly growing urban atoll communities, 

human health is paramount. In such situations, where land is 

scarce, the potential to alleviate poverty through irrigation or 

tourism is restricted. Here we examine the nature of fresh water 

in atolls, its vulnerability, demand, management and governance, 

Figure 1 Vertically exaggerated cross-section through a low coral island 
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Vertically exaggerated cross-section through a low coral island showing the fresh groundwater lens surrounded by seawater. R is recharge from rainfall, 
Q is extraction by pumping, GF is discharge to the sea or lagoon and D is loss due to tidally-forced mixing with underlying seawater. 
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as well as water-related poverty alleviation and mechanisms for 

addressing threats to atoll water supplies and communities. 

Unique nature of fresh groundwater in 
atolls 

Fresh water in most atolls is supplied from rainwater tanks, 

domestic wells, or, in urban areas, from reticulation systems 

sourced mainly from groundwater.2 Several islands augment 

thesewithseawaterdesalination.3 Fresh water importation, used 

recently in Nauru, is expensive. 

Atoll soils are mostly coarse coral sands. Surface runoff is 

minimal, with little opportunity for surface storage. 

Groundwater and stored rainwater are therefore predominant 

sources of fresh water (Falkland 2000b). Groundwater recharged 

by rain occurs as a thin lens of fresh water 'floating' over seawater 

in coral sand and limestone aquifers (see Figure 1). Shallow, 

fresh groundwater in low atolls is usually found less than two 

metres below the land surface. 

Coconut and pandanus trees tap into and transpire shallow 

groundwater at rates of approximately 150 Utree/day (White 

et a!. 2002). Fresh groundwater discharges continuously into 

the surrounding sea. Geologically recent coral sands and gravels 

(that is, Holocene materials deposited over the last 10,000 years) 

are deposited on older, Pleistocene karstic limestone seawater 

aquifers (Falkland and Woodroffe 1997). These aquifers, which 

have large caverns permitting the rapid transfer of groundwater, 

transmit tidal pressures beneath atolls. The groundwater lenses 

rise and fall in a lagged response to the tide, mixing fresh and 

sea water (Wheatcraft and Buddemeier 1981). This forms thick, 

brackish, transition zones between fresh water and sea water 

below the lenses (see Figure 1). Fresh groundwater in low atolls 

is balanced between episodic rainfall replenishment and 

continual depletion by evapotranspiration, extraction from 

domestic wells and galleries, and outflow to and mixing with 

seawater. 

The quantity of fresh groundwater, usually measured as the 

thickness or depth of fresh water, depends on atoll width, 

recharge rate and the ease of transmission of fresh water through 

the aquifer. Wider islands (greater than 500 metres) with high 

recharge rates and less permeable aquifers generally have thicker 

freshwater lenses, which are good sources for reticulation 

systems. Narrow atolls (less than 250 metres wide) with 

transmissive aquifers, as in Tuvalu, have limited potential for 

viable fresh groundwater and rain tanks are used (Falkland 

2002b). 

Small land areas in atolls restria fresh water supply to mainly 

basic human needs. Flushing toilets consume 30 to 40 per cent 

of water supplies and there is little scope for freshwater sewerage 

systems (Falkland 2002b). Majuro and South Tarawa have 
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saltwater sewerage systems. Elsewhere, composting toilets have 

been trialled (Crennan and Berry 2002). 

A critical problem for urban centres is determining sustainable 

groundwater extraction rates and rainwater use to maintain fresh 

water throughout droughts. This requires information on recharge 

rates, the response of freshwater lenses to losses, demand and 

storage. Sufficiently long monitoring records are available in only 

a few atolls (Falkland 2002a, 2002b; White et a!. 2002). 

Surrogates, such as temperature and rainfall inferred from coral 

cores, provide useful guides to past extreme events (Cole et a!. 

1993; Fairbanks eta!. 1997,Evans eta!. 1998). 

Vulnerability of fresh water in atolls 

Natural threats 
Fresh groundwater in low coral atolls is vulnerable to natural 

processes and human activities (Scott 2002). Drought, storms 

and climate change affect both quantity and quality of 

groundwater in atolls. Annual rainfalls in many atolls exhibit 

significant variability due to frequent droughts related to the El 

Nino Southern Oscillation. Droughts decrease the thickness of 

freshwater lenses (see Figure 2) and increase salinity.4 

Figure 2 
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Change in the depth to the limit of fresh water at the edge of a large freshwater 
lens Bonriki island, Tarawa atoll, Kiribati. The impact of droughts in 1984, 
1989, 1996 and 1998-2002 is evident 

Roof catchments and tanks tend to be small and are vulnerable 

during droughts. Coconut juice has been used in severe droughts. 

Forced evacuations of some atoll communities in the Pacific have 

occurred due to water shortages. The prediction of, planning for 

and response to droughts are priorities in small islands (White et 

al. 1999b; Falkland 2002a, 2002b; Scott 2002). 

Inundation of low atolls by waves during storms salinises 

shallow groundwater. Climate change impacts, particularly 
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predicted sea~level rises, therefore cause anxiety. Migration of 

the Pacific warm pool across the central Pacific already produces 

sea-level rises of around 0.25 metres. Preliminary estimates of 

climate change impacts on atoll groundwater indicate that 

change in rainfall is the most important factor. Small sea-level 

rises with current mean rainfall may slightly increase quantities 

of fresh groundwater (Alam and Falkland 1997). 

Threats associated with human settlement 
Over-pumping of fresh groundwater and inappropriate 

extraction wells can salinise atoll groundwater. However, 

biological and chemical pollution of drinking water and its 

impact on human health are of more concern (Baiyset 1994). 

Groundwater contamination caused by sanitation\ pigs, crop 

production, spillage of petroleum products, and seepage from 

waste dumps occurs in many small islands. Overcrowding is 

also a factor, with population densities in some small islands 

exceeding 80,000 people per square kilometre (see for example 

Crennan 2002; Falkland 2002b). 

The most critical factor influencing groundwater 

contamination is the depth from the ground surface to the 

watertable (Dillon 1997). In atolls, this is frequently less than 

2 metres, and surface contaminants can reach the groundwater 

in under two hours. Swamp taro pits, excavated into watertables, 

are significant sources of pollution. Faecal contamination of 

groundwater is a major source of gastroenteritis in atoll 

communities, causing high infant mortalities and outbreaks of 

diseases such as hepatitis, typhoid and cholera. Domestic wells 

close to dwellings and pit latrines are especially vulnerable 

(Crennan 2001). Groundwater wells and rain tanks in low 

population density islands are less vulnerable to contamination. 

Protection of water supplies from contamination remains one 

of the greatest challenges for small island urban centres. 

Protection of groundwater sources 
In atolls with freshwater reticulation systems, some governments 

have created groundwater reserves in attempts to exclude 

settlement and restrict land use. Increasing encroachment, 

however, has forced the abandonment of groundwater reserves 

in some atolls, for example, in Betio, Tarawa atoll, Kiribati, 

expanding population with densities as high as 15,000 people 

per square kilometre forced the abandonment of freshwater 

reserves.· 

Land ownership and traditional land-use rights are central 

issues in the establishment of water reserves. Land ownership 

in Pacific atolls ranges from land invested in monarchies and 

royal families through to private individual ownership. Land 

ownership is at the centre of natural resource management and 

poverty alleviation. Thus, many island families have long

established interests in land, and most rely on their lands for 
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subsistence, even in urbanised areas. Land provides groundwater, 

food, attendant fishing rights and cash income from copra 

harvesting Oones, 1997). Traditional land ownership involves 

ownership of groundwater, a fact seldom appreciated when water 

reforms are proposed (Walker 2002). 

Declaration of water reserves by governments generates 

conflicts with landowners and users, sometimes resulting in 

infrastructure vandalism (White et al. 1999a). Payment of 

adequate compensation and restricted land uses continue to be 

contentious issues. Designated water reserves are regarded as 

common property by wider communities and resources can be 

plundered. Squatting, market gardening and pig-raising also 

occur on reserves. 

It has been suggested that governments should pay reserve 

landowners as custodians of reserves and that settlement could 

be permitted around the perimeter of water reserves where 

groundwater discharges seawards (see Figure 1) to reduce 

conflicts and address land shortages (Falkland 1992). Conflict 

resolution and negotiation support strategies using multi-agent 

systems are also being developed (Perez et al. 2003). A novel 

solution for crowded atolls is the creation of water reserves on 

government owned, artificial islands formed using dredged 

lagoon sediments {Falkland 1992). 

Demand and its management 

Water demand in the Pacific is increasing due to population 

growth, expanding per capita consumption and growth in other 

uses such as tourism and agriculture. Past designs for freshwater 

reticulation systems in atolls used 50Ucapitalday as the demand 

estimate (Falkland 2002b). Growing expectations in larger 

villages suggest 1 00-150Ucapita/day as a more reasonable 

estimate (AusAID 2000). Leakage from reticulation systems is 

endemic with rates of 50 per cent not uncommon. Leakage 

control increases water availability and reduces costs 

substantially. Some reticulation systems are unable to meet 

demands and losses, and water is supplied for only a few hours 

per day as a de facto demand management tool. Urban 

communities supplement intermittent water supplies using 

domestic wells and small rain tanks. During droughts these are 

quickly exhausted or contaminated, placing further demands 

on reticulation systems. 

Resettlement of communities to less densely inhabited atolls 

has been planned in some countries to lower population 

pressures. Few governments, however, have sufficient resources 

to make this attractive for people drawn to towns. Metering 

and charging for water supplies, a long-recognised demand 

management tool, is successful in some small islands (Falkland 

2002b; Walker 2002). Where poverty is significant, there is 

reluctance to introduce metering, or it has been abandoned in 

75 



favour of flat fees, containing no conservation message. Water 

revenues, where collected, are mostly inadequate to cover 

operation· and maintenance (Walker 2002). A novel approach 

to demand management is being trialled in Kiribati. Small, single 

dwelling storage tanks are filled continually from the reticulation 

system by a slow trickle feed, sufficient for a day's demand. 

Conservation of water then becomes a household responsibility. 

Centralised control of water supply systems often encourages 

illegal connections and misuse. Transfer of responsibility for 

upkeep, leakage control and revenue collection to local 

communities and villages appears an attractive option. 

Behavioural change is a fundamental strategy for conserving 

and protecting water and education and awareness programs 

have increased in the Pacific (Crennan 2002). 

Policy and institutions 

Water is usually treated as a common-pool resource in the Pacific. 

Property rights and responsibilities are often undefined. Over 

the past decade, institutional reforms have swept the developed 

world's water sectors, where the state usually owns the water. 

There is a general reluctance in the Pacific to adopt national 

policies, often prepared by external development agencies, and 

pursue developed world institutional reforms because land 

tenure often implies customary 'tide' to water (Hill 2002). 

The notion of water as an environmental resource seems 

out of kilter with water-related public health concerns in small 

islands (Hill 2002). As well, reforms such as the separation of 

supplier and regulator are impractical in small islands with two 

or three water professionals. Water reforms raise constitutional, 

ethical and social issues, issues of community concern. Many 

small island states are reluctant to engage communities in the 

debate (Crennan 2002). Aid donors seldom recognise the 

protracted period required for community consultation and 

participation in atoll communities. 

Because of the limitations or non-existence of national water 

policies or comprehensive water and sewerage laws, government 

agencies involved in water and waste water management often 

have no clearly defined roles and responsibilities. Existing 

institutions frequently inherit responsibilities for water from 

older legislation and past administrations. Overlaps in 

responsibilities and roles persist, and uncertainties in water 

management result. Agencies are reluctant to cooperate and share 

information, and this can extend to the sharing of information 

within agencies (Crennan 2002). Urban and rural water supplies 

are frequently under the management of different organisations, 

but urban water suppliers have the concentration of water 

expertise and resources. 

Stable political institutions are a prerequisite for any 

sustainable natural resource management. Many water utilities 
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across the Pacific, have identified insufficient institutional 

capacity, lack of government support, insufficient community 

support and widely scattered multiple island states as constraints 

to achieving sustainable water and waste water management 

(Dworsky 2002). Common regional concerns such as limited 

land area, competing land use, increasing demands, poverty, 

large distances and lack of coordination between donors and 

international organisations also emerged. Because of common 

problems and restricted national capacities in sinall island 

countries; regional water organisations such as the South Pacific 

Applied Geoscience Commission, the Pacific Water Association 

and the South Pacific Regional Environment Programme can 

play key roles in building self-reliance in small island countries. 

In the past, aid donors have tended to overlook the potential of 

such regional organisations. To be successful, regional 

organisations need to have a program focus, build long-term 

relationships and be adequately resourced. 

There is no single reform process applicable to all small island 

nations in the Pacific, however, a number of national building 

blocks have been identified that may be useful: water sector 

assessment; broadly based water vision; water action agenda 

and plans; design of capable institutions; integrated investment 

plans; regional support; and dialogue with investors and donors 

(Hill 2002). Awareness raising and genuine consultation with 

island communities are central to any reform process. Water 

reform is a complex, long-term process in which Pacific

generated and owned solutions are required. 

Poverty, water and aid 

Extreme poverty reduction is a critical world goal (UN 2000). 

Water plays an important role in poverty alleviation (ADB 2001; 

AusAID 2003). However, the benefits of increased growth from 

water infrastructure projects are reduced by inequitable income 

distribution (Kaosa-ard 2003). Donor agencies in the past have 

funded large water infrastructure projects in small island 

communities that have resulted in the loss of householder 

responsibility for water conservation and protection (Crennan 

2002). This widespread criticism of aid projects has led to calls 

for 'pro-poor' growth assistance, with emphasis on improved 

management efficiency, institutional reforms and community 

participation (Kakwani and Pernia 2000). Poverty in Asia-Pacific 

is claimed to stem from institutional weakness and policy failures 

that prevent countries from taking advantage of the opportunities 

of globalisation and coping with its risks (Kaosa-ard 2003). 

Other regions in the world rely on fresh water both for 

subsistence and poverty alleviation. In the Mekong, six factors 

could cause relative poverty to increase (Kaosa-ard 2003). 

continuing deterioration of natural resources, on 

which the poor depend; 
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the conflict between national laws and customary 

rights; 

• spending of public resources on large 

infrastructure projects rather than on social 

investment; 

• inherent inability to transfer the opportunities of 

globalisation to the poor and its relation to 

property rights; 

• institutional failures, conflicting jurisdictions and 

agendas between government agencies; and 

• reluctance to empower community participation 

in natural resource management. 

Many of these factors are apposite to Pacific atoll nations, 

however, the potential for small island communities to 

participate in the benefits of globalisation through irrigation 

are limited by restricted land areas, acute water shortages during 

dry times, and distances to markets. Some niche markets exist, 

such as the production of squash pumpkins in Tonga, but these 

are mainly confined to larger, higher, volcanic islands with fertile 

soils and adequate water. Tourism could reduce poverty in atolls, 

however, tourism has high per capita water demands. 

While the potential for high-value crop exports from atolls 

is limited, production of fruit and vegetables for local urban 

markets is an important source of cash income for the poor. 

Frequent hand irrigation is required because of the permeable 

nature of the coral soils. The use of pig manure or mineral 

fertilisers, pesticides and herbicides threatens groundwater. 

Water and nutrient efficient hydroponic vegetable production 

is being trialled by some atoll communities, however, its long 

term viability during dry periods when supply water salinity 

increases may be a problem. 

Aid that addresses institutional weakness, policy failure, 

property and customary rights, community empowerment and 

the deterioration of water and associated land resources, together 

with providing the broad community with appropriate 

knowledge and information, may provide the greatest benefits 

(Kaosa-ard 2003). This, however, requires long-term 

commitment and partnerships with regional and non-

government organisations. 

Conclusion 

Pacific Island countries are diverse and complex and there is no 

universal solution to their freshwater challenges. Some problems 

faced by Pacific Island countries also occur in other developing 

regions. Poverty, deterioration of water resources, institutional 

failures, knowledge and information access, restricted capacity 

and conflicting jurisdictions and agendas between government 

agencies are common. Four central issues are also shared. These 

are increasing urbanisation, the tensions between the demands 
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of urbanised societies and the traditional values, customs and 

rights of subsistence communities, land tenure and its attendant 

customary rights and genuine community participation in 

debate and decision making (Kaosa-ard 2003; Dore 2003). 

The extremely limited land area in atolls, their geographic 

isolation and geology, however, pose unique problems that 

constrain development and poverty alleviation and threaten 

water supplies as populations increase. Regional pooling of 

expertise through partnerships with adequately resourced, long

lived regional organisations has the potential to overcome 

capacity limitations in small island countries. 

The Pacific Regional Action Plan on Sustainable Water 

Management (SO PAC andADB 2003) is a Pacific-owned water 

program that addresses issues of water management, island 

vulnerability, awareness, technology, institutional arrangements 

and finance. Aid agencies are also focusing their attention on 

water (see for example AusAID 2~03) and are coordinating 

responses amongst donor agencies. Developed world water 

policies and reforms that conflict with traditional rights and 

values of small island countries will only be adopted when the 

need for them is recognised and they are adopted and owned 

by island communities. Behavioural change at all levels is 

fundamentally important for conserving and protecting water 

in atolls, but requires provision of appropriate, appreciation of 

cultural, social, economic and geographical contexts and long

term commitments. 
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Notes 

1. This reference, compiled for the third World Water Forum in 
Kyoto, summarises comprehensively the water resource issues in 
Pacific Small Island Countries. It contains of thematic papers, 
case studies and country reports and led to the Pacific &gional 
Action Plan on Sustainable Wlzter Management (SO PAC and 
ADB 1003) 

2. In isolated cases water is also supplied from sealed surface storages 
filled by rainwater harvesting from surfaces such as runways. In . 
the tropics, evaporation losses from shallow storages are large. 

3. The success of desalination in the Pacific has been mixed: 
Limited capaciry, power availabiliry and maintenance problems 
restrict its broad-scale application. 

4. Usually measured as the electrical conductiviry, EC, of the 
water. In Australia we have accepted EC of BOOmS/ em as an 
upper limit for drinking water. In island communities 1500mS/ 
em is often accepted as an upper limit with 1500 mS/cm being 
a desirable limit. 
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The water resource management regime in 
Papua New Guinea 

Colin Filer, Research School of Pacific and Asian Studies, Australian National University 
Kay Kalim, Department of Environment and Conservation, Papua New Guinea 

Introduction 
There is an awful lot of water in Papua New Guinea (PNG), 

but it is not distributed evenly in either space or time. Most 

parts of the country have a mean annual rainfall of between 

2000 mm and 6000 mm, which means that PNG is one of 

wettest countries on earth. PNG's two biggest rivers-the Sepik 

and the Fly- have discharge rates which average around 7000 

cubic metres per second. The highlands are generally wetter 

than the lowlands: mean annual rainfall reaches 10,000 mm in 

some highland locations, but is less than 1000 mm is some 

coastal areas, including the national capital, Port Moresby. Areas 

with low rainfall are also more likely to have a distinctive dry 

season, and to experience serious water shortages when the dry 

season is prolonged by periodic El Nino events. 

The water management regime described in this paper is 

defined as the set of values, policies, institutions and practices 

which are applied to the human consumption, management, 

conservation or exploitation of fresh water. It is not a government 

monopoly, but it does involve a complex process of interaction 

betWeen government agencies and other stakeholders, including 

local communities. 

General principles of natural resource 
management 

The Fourth Goal of the Constitution of the Independent State 

of Papua New Guinea (1975) is 'for Papua New Guinea's natural 

resources and environment to be conserved and used for the 

collective benefit of us all, and be replenished for the benefit of 

future generations'. This constitutes the basic charter for all 

subsequent legislation dealing with the management of natural 

resources, including water. For example, the hew Environment 

Act 2000 aims, amongst other things, 'to promote the wise 

management of Papua New Guinea natural resources for the 

collective benefit of the whole nation and ensure renewable 

resources are replenished for future generations' and 'to sustain 

the potential of natural and physical resources to meet the 

reasonably foreseeable needs of future generations, and safeguard 

the life-supporting capacity of air, water, land and eco-systems'. 

While the Department of Environment and Conservation 
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(DEC) is the national government agency primarily responsible 

for the implementation of environmental laws and policies, there 

are a number of other agencies charged with the implementation 

of visions or mission statements which also make reference to 

the Fourth National Goal. For example, the Department of 

Health has a vision or long-term plan to provide proper water 

supply and sanitation to 50 per cent of the national population 

by the year 2015. This is similar to the 'water target' included 

in the Seventh Millennium Development Goal agreed by the 

General Assembly of the United Nations, which is 'to halve the 

proportion of people without sustainable access to safe drinking 

water by 2015'. 

The government agency responsible for monitoring 

implementation of the Millennium Development Goals is the 

Department of National Planning and Rural Development 

(DNPRD), whose own mission statement makes it the agency 

with primary responsibility for sustainable development 

planning in PNG. In this capacity, the DNPRD is also 

responsible for implementing the national vision for sustainable 

water resource management, which is 'to effectively monitor 

and manage PNG's water resources in an efficient and 

sustainable manner for equal benefit between the industries and 

the citizens and for the protection of the environment'. 

Although the National Constitution is still the cornerstone 

of!egislation dealing with resource management and sustainable 

development, many of the plans and indicators relating to 

achievement of the Fourth National Goal are now derived from 

the visions of various agencies of the United Nations. So far as 

water is concerned, PNG subscribes to the World Water Vision, 

which is supported by the International Hydrological 

Programme, the World Meteorological Organisation, and the 

World Health Organization. 

The Water Resources Act and other 
environmental legislation 

The main legal instrument regulating the management and 

consumption of water resources during the period since 

Independence has been the ~ter Resources Act. This Act was 

last revised in 1982, but is in fact descended from a ~ter 
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Resources Ordinance originally passed by the Australian colonial 

administration in 1962. Many of the provisions of the ~ter 

Resources Act, the Environmental Contaminants Act, and the 

Environmental Planning Act, have been incorporated into the 

new Environment Act, and the earlier laws are due to be repealed 

as soon as the new Act comes into effect. Although the new Act 

was passed by Parliament at the end of 2000, it has not yet 

come into effect because DEC has had difficulty finalising some 

of the necessary regulations, and the departmental budget cannot 

cover the operational costs of the new bodies meant to provide 

public and scientific inputs to implementation of the Act. 

The ~ter Resources Act authorises a Board and Director of 

Water Resources to plan for both the allocation and conservation 

of water resources. The primary instrument available for this 

purpose is a Water Use Permit issued by the relevant minister 

(which presently means the Minister for Environment and 

Conservation). The minister can also issue Water Investigation 

Permits and declare Water Control Districts under the Act. 

The Act requires that Water Use Permits be obtained by all 

individuals and institutions using water for monetary gain, 

except under some special circumstances. Permits are also 

required for ground water exploration, extraction ofboth ground 

water and surface water, and discharge of waste water into a 

water body. The Water Resources Branch of DEC (formerly 

the Water Resources Bureau) is responsible for monitoring the 

compliance of users with the conditions attached to each permit, 

which generally involve the maintenance of specific water quality 

standards. A similar function is assigned to the department under 

the Environmental Contaminants Act. Donor agencies have 

supported the production of numerous guidelines and codes of 

practice to be used as benchmarks for monitoring and mitigating 

the impact of industrial activities on water quality, but there is 

hardly any money available to put them into practice. 

The declaration of Water Control Districts was originally 

meant to protect urban water supply catchments from various 

sources of pollution. In the early 1990s, the Bureau of Water 

Resources saw this feature of the Act as a mechanism by which to 

introduce the concept ofT oral Catchment Management to PNG's 

environmental planning regime. However, little progress has since 

been made with the formulation and implementation of actual 

management plans. This is partly because of the DEC's perennial 

lack of financial resources and political clout, but also because 

the concept of catchment management does not make much sense 

without an integrated land-use management regime, and that 

can only be developed and implemented by collaboration with 

the DNPRD and the Department of Lands and Physical 

Planning, which is responsible for thePhysicalP/anningAct 1989. 

Although the ~ter Resources Act allows customary 

landowners to exercise 'customary rights to the use of water', it 

can be argued that the system ofWater Use Permits was actually 
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designed (by the colonial administration) to reallocate these 

rights to resource developers, and this could in some 

circumstances be seen to violate a section of the National 

Constitution which protects PNG citizens (including customary 

landowners) from 'unjust deprivation' of their property (Kalinoe 

1999). This element of potential inconsistency in the national 

policy framework has been highlighted by the history of conflict 

over the use of water by large-scale mining operations. 

The role and impact of the mining 
industry 

Three of the five large-scale mines currently operating in PNG 

(Ok Tedi, Porgera and Tolukuma) discharge treated tailings into 

rivers. In this respect, they follow the example previously set by 

the Panguna mine on Bougainville, which was famously closed 

down by militant landowners who cried foul over the level of 

compensation which they had received for environmental 

damage. But while Bougainvillean landowners living 

downstream of the mine did receive some compensation in their 

capacity as owners of the so-called 'Tailings Lease', downstream 

landowners were largely ignored in the development of the three 

mines which are still engaged in the practice of riverine tailings 

disposal. 

The Panguna and Ok Tedi mines were both developed under 

specific Acts of Parliament, which had the effect of exempting 

them from the application of various environmental laws, 

including the Environmental Planning Act and the ~ter 

Resources Act. However, the developers of the Porgera and 

Tolukuma mines were able to secure national government 

approval for environmental plans that included the practice of 

riverine tailings disposal, and were then granted Water Use 

Permits for this purpose. The operators of all major mines 

(including Ok Tedi) are obliged to monitor the environmental 

impact of their operations, including any impact on water 

quality, under the terms of their agreements with the state. 

The practice of riverine tailings disposal has not only caused 

a lot of aggravation for customary landowners living downstream 

of a major mining operation, but has also been subject to 

widespread international criticism - even to the point where 

most 'respectable' mining companies would now agree that it 

should not be tolerated by industry codes of practice. The 

pollution of the Fly River by the Ok Tedi mine has played a 

prominent part in the groundswell of international criticism. 

The operation of this mine was condemned by the International 

Water Tribunal in 1992, but its global profile was raised to a 

new order of magnitude when an Australian law firm took a 

brief from downstream landowners to sue the operating 

company, BHP, in the Supreme Court of the State of Victoria 

(Banks and Ballard 1997). 
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Most of the damage caused by the Ok Tedi mine to the 

Fly River catchment is the result of waste material raising the 

level of the riverbed and then flowing over the banks when 

the river periodically floods. The operators of the Porgera mine 

have managed to establish a system of waste dumps which 

limits the volume of material discharged into the same river 

system, but have still been forced to compensate downstream 

landowners to a degree that was not envisaged under the 

original terms of their Water Use Permit. In November 2002, 

Cabinet approved a package of measures relating to the mining 

industry, which included the statement that 'riverine tailings 

disposal is no longer an acceptable option for mine waste 

disposal'. 

The reason why the national government took so long to 

arrive at this policy position may be found in the specific nature 

ofPNG's geophysical environment. The proponents of riverine 

tailings disposal have been able to argue that the combination 

of high rainfall and geological instability makes for a situation 

in which the construction of tailings dams or other methods 

of terrestrial storage can pose unacceptable long-term hazards. 

At the same time, it has been argued that PNG's wet tropical 

environment is one in which river systems can recover from 

the impact of mine wastes at much higher rates than in the 

case of stable but dry environments where large-scale mining 

operations have left a far more devastating legacy. Yet these 

arguments fail to convince advocates of the precautionary 

principle, partly because the operators and defenders of Ok 

Tedi took so long to concede the amount oflong-term damage 

the mine was causing. 

In the glare of publicity that surrounds the operation of a 

few large-scale mining operations, it is often forgotten that 

several of the country's river systems are also vulnerable to the 

discharge of mercury by thousands of small-scale alluvial gold 

miners. The Department of Mining has secured support from 

some donor agencies for a program of environmental education 

to address this issue. 

Given the reputation of big mining companies as the worst 

polluters ofPNG's river systems, it is somewhat ironic that they 

have also become the key suppliers of hydrological data to the 

PNG government. While the water Resources Act requires the 

collection of water quality data from all Water Use Permit 

holders, all such data presently held by DEC are derived from 

the mining industry. Mining companies and other permit 

holders have also volunteered to pay for site visits by DEC 

officials, who would otherwise not be able to monitor their 

compliance with permit conditions, and this clearly has the effect 

of compromising the independence of the regulator. This 

combination of circumstances may help to explain why no 

permit holder has ever been prosecuted by the department for 

failure to comply with permit conditions. 
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Public water .supply and sanitation 
services 
The extraction, treatment and distribution of water, and the 

collection, treatment and discharge of waste water, are the 

functions of rwo state-owned water utilities. The PNG 

Waterboard, established under the National water Supply and 

Sewerage Act (1986), manages water supplies and sewerage 

services in 11 major urban centres throughout the country. Eda 

Ranu (meaning 'Our Water' in the Motu language), which is 

registered under the Companies Act but solely owned by the 

national government, operates the water supply and sewerage 

systems for Port Moresby. Other water supply and sanitation 

services are operated and managed by provincial or local-level 

governments, under powers granted by the Organic Law on 

Provincial Governments and Local-level Governments (1995). 

The DNPRD is responsible for the overall planning and 

financing of this sector, which is designated as a 'priority activity' 

under the Infrastructure component of the Medium-Term 

Development Strategy. The Department of Health is responsible 

for the administration of a Drinking Water Quality regulation 

under the Public Health Act. This incorporates a set national 

Drinking Water Standards, which are derived from guidelines 

established by the World Health Organization. 

Most of the urban areas and suburbs whose development 

has been subject to government planning processes have 

reasonably good reticulated water supply systems which use 

ground water or surface sources. However, domestic water supply 

has long been problematic for traditional villages and unplanned 

'squatter' settlements within urban boundaries, especially in the 

national capital. This has resulted in a growing number ofillegal 

connections which reduce the efficiency of reticulated systems 

and increase the cost of water for legal consumers. 

Most rural communities secure their water supplies from 

springs, creeks, wells, or rainwater collected in galvanised metal 

tanks. These water supplies are generally untreated but rarely 

subject to contamination. A few village communities have access 

to gravity-fed reticulated water supplies as a result of assistance 

from donor agencies or resource developers. Mining and 

petroleum companies have an incentive to provide such 

infrastructure under the terms of the Government's Tax Credit 

Scheme. Where outside agencies (including government agencies) 

have tried to upgrade a community's water supply through the 

provision of an 'open-access' resource, such as a village well or a 

rainwater tank attached to a public building, the facility has 

sometimes proved to be unsustainable because of a lack of 

collective responsibility for its care and maintenance. Nevertheless, 

some donor agencies are persisting with schemes to construct 

solar-power pumped well-bores which supply a central storage 

tank from which water is fed to standpipes located in surrounding 

villages or peri-urban settlements (Nicholls 2003). 
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Table 1 PNG's Water Management Action Plan, 2003 

THEME 1: WATER RESOURCES MANAGEMENT 

Upgrade nationwide hydrological, meteorological and water quality data collection network 

Adoption of integrated water resources management approach at all levels, from national level to local communities 

Integrated coastal watershed protection program 

Capacity building through national and regional training 

Catchment management practices involving all stakeholders, including regulators, developers, communities 

THEME 2: ISLAND VULNERABILITY 

Capacity-building program for National Disaster Office (NDO) to ensure early warning systems, disaster preparedness and effective response 

National government to provide adequate resources for NDO to be able to better manage disasters 

Establish a program for effective information sharing between DEC, National Weather Office and NDO on climate change and weather 

Use of appropriate technologies for small islands and remote inland areas to withstand prolonged natural disasters such as droughts 

THEME 3: AWARENESS 

Adopt community participation during planning and implementation to ensure community ownership and sustainability 

Water education to be included as part of the primary school curriculum 

National government to provide direction on the issue ofland/resource ownership and compensation issues 

Coordinated awareness programs directed towards urban squatters and rural communities 

Encourage equal participation by women in decision making at all levels 

THEME 4: TECHNOLOGY 

Adopt appropriate technology options for services to urban and rural areas, taking into account long-term sustainability of systems 

Develop programs and provide funding for or solicit donor assistance towards provision of water supplies to all district centres 

Local-level governments and communities to plan for provision of water supplies to rural communities with assistance from line agencies, utilities, 

NGOs and donors 

Capacity building of utilities in the management of unaccounted-for water through national and regional training programs 

Develop urban sanitation programs through participatory approach, ensuring sustainability 

Review and update current standards for water and sanitation technology to keep abreast of developments in the rest of the world 

THEME 5: INSTITUTIONAL ARRANGEMENTS 

Establish a National Water Policy through consultative approach, with a line agency taking the lead, and linked to Medium Term Development Strategy 

Review sector framework to ensure good governance, better coordination, planning and implementation 

Institutional strengthening of sector agencies through donor assistance or regional assistance programs 

Review opportunities for partnership arrangements at regional level for management training 

THEME 6: FINANCE 

Develop sector master plans, to identify funding, cost recovery requirements and benefits 

Assess options for contracting out particular functions to private sector for improved service 

Adopt 'user-pays' and 'polluter-pays' policy for cost recovery 

Adopt tariff structures tailored towards cost recovery but protecting affordabiliry for all 

Develop business plans, financial plans, and financially sustainable cost recovery strategies 

National government to honour sector financing requirements based on approved programs, master plans, and annual budgets 

Coordination of sector financing to ensure equitable distribution 
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Although the potential use of ground water resources was 

assessed by Geological Survey staffbefore Independence, surface 

flow is still the most common source for both water supply and 

hydro-electric facilities in PNG. In 2000, further ground water 

investigations in two provincial capitals and six district centres 

were funded by a technical assistance grant from the Japanese 

International Cooperation Agency. These indicate that there is 

still a large untapped potential for the use of these resources. 

Sewerage and sanitation services are underdeveloped in both 

urban and rural areas, but there is a notable lack ofhard evidence 

about the impact of this situation on local water quality. The 

Australian colonial administration had a policy of virtually 

forcing rural villagers to construct pit latrines, but government 

agencies have since lost the capacity to enforce this kind of policy 

at village level. Papua New Guineans with experience of urban 

lifestyles now aspire to cistern-type toilets with reticulated 

sewerage, and are consequently unenthusiastic about the 

adoption of more appropriate and less expensive on-site waste 

disposal systems. 

A consultancy report recently written for the DEC observes 

that 'increasing amounts of domestic wastes, including sewage 

and solid wastes, generated in the villages and communities of 

the rural sector threaten to poison local water supplies, increase 

the threats to public health, threaten the quality and productivity 

of the local natural resources and the habitats upon which their 

subsistence livelihoods depend' (Nicholls 2003:107). The 

consultant recommends a joint effort by government agencies 

and NGOs to boost environmental health awareness programs 

to address this issue. 

Conclusion 

Although the island of New Guinea can hardly be described as 

a 'small island', the state of PNG does contain a very large 

number of small (and very small) islands. So it is not surprising 

that PNG joined other small island countries in submitting a 

list of policy proposals to the World Water Forum held in Kyoto 

in March 2003, and was then party to a joint ministerial 

declaration subsequently made on behalf of 46 'small island 

developing states'. This declaration recognised three main issues 

to be addressed in policies for sustainable water management. 

Firstly, small island countries have uniquely fragile water 

resources due to their small size, lack of natural storage and 

competing land use, making them particularly vulnerable to 

natural and anthropogenic hazards, including drought, cyclones 

and urban pollution. This requires detailed water resources 
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monitoring and management with particular attention to 

improving the close collaboration with meteorological 

forecasting services. 

Secondly, water service providers face particularly 

challenging constraints to sustaining water and waste water 

provision due to the uniquely small, dispersed and remote 

human and financial resource bases, which restrict the availability 

of experienced staff and investment, and effectiveness of cost

recovery. Future action is required in human resources 

development, water demand management and improving cost

recovery. 

Thirdly, water governance is highly complex due to the 

specific socio-political and cultural structures relating to 

traditional community, tribal and inter-island practices, rights 

and interests, interwoven with colonial and 'modern' practices 

and instruments. These require programmes of awareness, 

advocacy, and political will, at community, institution and 

national levels to create a framework of integrated water resources 

management. 

The outcomes of the World Water Forum were presented 

to national stakeholders at a meeting convened in Port Moresby 

in September 2003. That meeting formulated a national version 

of the Pacific Regional Action Plan, which is summarised in 

Table 1. Responsibility for most of the actions listed in this 

plan is assigned to a combination of public and private 

institutions, including local communities, but there is as yet no 

dear indication of how these agencies will divide specific 

responsibilities between them. A Working Group has been 

established to devise a national framework for the development 

of strategies to implement the plan. However, it may be noted 

that several features of this plan have been part of the national 

government's water policy regime for many years, and if action 

still needs to be taken to achieve the desired outcomes, this 

reflects a longstanding shortage of resources and capacity, which 

cannot be removed by means of planning workshops and 

working groups alone. 
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Improving community participation in water and sanitation 
projects in Pacific Island countries 

Leonie Crennan, Institute for Uncertain Futures, Australia 

Introduction 
This paper summarises a process of community education, 

understanding and initiative regarding groundwater pollution 

and water conservation. There are many components and 

stakeholders, and the understanding and developments that have 

progressed over the years, beginning in 1995, are still unfolding 

today. Some outcomes were planned and some were unexpected, 

all provided important lessons. From case studies such as this, 

it may be possible to develop guidelines to improve the 

participation of communities in the design, implementation and 

maintenance of sustainable water supply and sanitation facilities 

in Pacific Island countries (PICS). 

The activities involved the cooperation of a number of 

government departments in Tonga: the Tonga Water Board, 

the Ministry of Health, the Ministry of Lands Survey and 

Natural Resources, and the Central Planning Department. It 

also involved school staff and students, community members, 

town officers, village committees, and the support of several 

regional organisations and donor agencies. The program began 

with coordination of two projects, a research study into 

groundwater pollution, and a composting toilet (CT) trial. 

Subsequently, a distant community on another island group in 

Tonga heard about the pollution studies and the CT trial, 

observed the outcomes, and decided to raise funds and install 

the 'dry' sanitation system on their island, in order to conserve 

fresh water and protect their environment from pollution. 

Participatory research 

In the town ofPangai-Hihifo in the Ha'apai group of islands, 

reticulated water was sourced from outside the town. Over the 

years, this groundwater had become increasingly saline, and 

the Tonga Water Board planned to relocate to a new source and 

install infiltration galleries into the lens of 'sweet' water under 

Pangai-Hihifo. Many people had private wells into this valuable 

catchment, which is why the village had originally been settled 

there. However, the village water had become polluted from 

septic tanks, pit latrines and domestic animals (Tapealava 1996; 

IHP 2001). It was considered important to research and develop 

an alternative toilet system that did not discharge into the lens, 

and did not use precious water for flushing. 
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A groundwater pollution study had commenced in 1996 in 

Pangai-Hihifo coordinated by the South Pacific Applied 

Geoscience Commission (SOPAC) and the United Nations 

Educational, Scientific and Cultural Organization (UNESCO) 

for the International Hydrogeological Program (IHP). 

Linked to this pollution study, a trial of CTs was undertaken 

in Ha'apai from 1997 to 1999, as part of an AusAID funded 

project to institutionally develop the Tonga Water Board 

(Falkland 1995; Crennan and Benke 1996; Crennan 1999). 

Community meetings and small gender-segregated group 

discussions were held to introduce the village to both projects 

and the issues of water pollution and conservation. 

One-to-one discussions 
A 'customer survey' was then undertaken with 10 per cent of 

the town's population (approximately 3,500 people at that time). 

Informal discussions lasting 2-3 hours were conducted, covering 

issues of water use, hygiene and sanitation practice, to better 

understand needs and attitudes. All households surveyed had a 

toilet, and many households had both a flush toilet and a pit 

latrine. Most households had access to a rainwater tank and 

were connected to reticulated water, and some also had a private 

well. 

Volunteer participants make a financial 
commitment 
The concept of a composting or organic toilet was introduced 

during the household discussion, and photographs were shown 

of CTs in Kiribati, Australia and Europe. Residents were invited 

to participate in the trial ifit interested them. However, it would 

cost them 100 pa'anga (approx US$50), in advance, to 

contribute toward building materials. This offer was taken up 

by a cross-section of 13 households, which varied in economic 

and educational circumstances. For some impoverished families, 

raising the T$1 00 was slow and difficult, for others it was just 

inconvenient, and for one affluent family their main interest 

was to obtain a cheap storage shed. The monitoring of the 

domestic installations was undertaken in most cases by women, 

however, all household members were included in the feedback 

sessions, which were conducted at each house over a three-year 

period. 
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Two schools also participated; the Catholic school and the 

Free Church ofTonga secondary schools. The Catholic school 

staff volunteered because they had recently hosted a one-week 

church conference, where hundreds of visitors carne from around 

Tonga and overseas and the staff had been horrified by the 

consumption of water and blockages in their flush toilets. They 

also had experienced ongoing water loss from cisterns leaking 

due to mineral deposits jamming the flushing mechanism. These 

continuous slow cistern leaks are common in Pacific Island 

countries, where groundwater is used for flushing toilets. The 

result is much wasted water and extra loading on septic tanks, 

discharge areas and receiving waters. 

Saving money is a powerful incentive 

In Tonga, the community pays for reticulated water. It was 

reported that nearly half the Catholic school's infrastructure 

budget was consumed in paying for water for the flush toilets. 

Herein lies a strong motivation to use a dry system, that is, to 

save money on water bills. Once the CT was in use, the school 

was delighted to report that their water bill dropped from 70 

pa'anga a month to 20 pa'anga a month (approx. US$35 to 

US$10). Moreover, the school's deputy headmaster, a science 

teacher who specialises in organic farming, saw potential uses 

for the compost from the toilets, even though Tongan soil is 

already fertile, and a role for maintenance of the toilets by the 

children linked to agricultural instruction (Hausia 1997, pers. 

comm.). The domestic trial participants who had flush toilets 

also reported savings in water bills since they had started using 

their CT (Crennan 1999) and some used the compost on their 

fruit trees (Marfi 2003, pers.comm.). 

Student participation in research 
The educational process of the composting toilet trial was 

integrated with the UNESCO/SOPAC/IHP funded 

groundwater pollution study. The study aims were to establish 

evidence of the rate and direction of groundwater flow, pollution 

levels in the village context, and sources of pollution. The 

overarching question was whether or not there is a safe distance 

in a village context for the siting of wells and sanitation facilities 

in relation to each other. The aim was to review the standard 

criteria that had been imported to the Pacific that 30 metres 

was a safe distance between a water supply source such as a 

well, and a source of pollution such as a toilet. That standard 

had been based on European soils and groundwater 

characteristics, and had not been adapted to local conditions 

since its introduction to the Pacific in the 1960s (Dillon 1997). 

The significance in linking the two projects in terms of 

community participation was that the second stage of the 

groundwater pollution study was conducted in the school 

grounds, and the children constructed the site and assisted with 
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monitoring of the experiment. The boys dug the holes two 

metres to the watertable for the monitoring bores (or 

piezometers), and in return their school fees for one term were 

paid, ensuring that their parents heard about the project. 

All the students assembled to witness the application of dye 

tracers into the central piezometer, and later observed the pale 

appearance of the dye in water samples taken from further afield, 

indicating the direction and rate of flow of the groundwater. 

Pollutant levels around septic tanks were also monitored. Prior 

to this demonstration, the children and most of the teachers 

did not understand the movement of the groundwater, or that 

it was capable of carrying pollutants between various sites. They 

were also unaware that contaminants and nutrients from coastal 

septic tanks and pits could eventually leach onto the reef, killing 

the coral and contaminating their seafood. 

These participatory experiments demonstrated that in a 

densely populated village area, where neighbouring in-ground 

toilets are closely located, pollution may be widespread. Rather 

than closing private wells to avoid the use of polluted water, an 

alternative solution is to use a 'dry' above-ground toilet such as 

the CT instead of the pit latrines and flush toilets. This allows 

households to keep their independent access to well water, and 

increases motivation to protect the groundwater as a family and 

community asset. 

Appropriate training 
In addition to providing accessible evidence of groundwater 

pollution from sanitation facilities, the UNESCO/SOPAC/IHP 

groundwater pollution study indicated how to more fully utilise 

a research process to increase community awareness (IHP 2001). 

Certain difficulties arose in the first phase of the study in 1996, 

which provided lessons in the planning and management of a 

cross-cultural, multi-disciplinary project of this nature. The 

concerns which needed attention included the following issues. 

Selection of location: The dye tracing experiments were 

initiaily conducted in a public oval and the unprotected site 

was partially vandalised, which affected the results of the study 

and diminished its importance and relevance in the eyes of the 

community. 

Respome: As previously mentioned, the experiment was 

relocated to the school grounds and some tasks in the experiment 

handed over to the teachers and children. 

Inaccessible monitoring techniques: The first tracing 

experiment was established by the expatriate project leader, but 

required collection of samples by Tongan counterparts. The 

tracer was not visible to the naked eye and required sensitive 

equipment to be detected. Testing of most of the samples was 

conducted in Australia by the project leader. Consequently, the 

Tongan team members did not learn the skills related to the 

methodology, or directly experience the logic and outcome of 
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the experiments. Reports detailing experimental results are not 

necessarily thoroughly read, or believed. As one of the 

counterparts remarked 'the public need to visually see the results 

with their own eyes and really believe the outcome of the 

experiment rather than knowing it from reports and verbal 

discussion' (Fatai 1999). 

Response: In the second phase, a tracer was used that could 

be tested in the Tonga Water Board laboratory and team 

members were trained to use equipment provided by the study. 

The process was filmed and included in the educational video 

with an explanation by the science teacher from the Catholic 

school. Tongan team members have presented results from the 

studies at international conferences (Fatai 1999). 

Cross-sector support and cooperation 

An amateur educational video in Tongan language was shot 

during the CT trial and groundwater study. The video was 

produced with the assistance of CT trial participants, the teachers 

and children at the Catholic school and various staff of the Tonga 

Water Board, the Ministry of Health and the Ministry ofLands 

Survey and Natural Resources. The involvement of this cross

section of government departments and the community 

conveyed the message that sanitation, hygiene and water 

conservation is a community issue that requires a partnership 

solution. The process of production of the video was as important 

as the outcome, especially for the community members and 

government personnel who contributed to its development. 

Family members from the CT trial households volunteered 

to act in the video, particularly in the scenes demonstrating use 

of water around the home, and the vulnerability of groundwater 

to pollution from domestic animals, in-ground rubbish pits, 

and poorly maintained wells. AusAID personnel distributed100 

copies of the video to government department and schools in 

Tonga (Bleakley 1999, pers. comm.). 

Technology transfer on Ata'ata 

As this research become known in Tonga through radio programs 

and people talking, the town officer from Ata ata, an island 

close to the main land of Tongatapu, visited Ha'apai to 

investigate on behalf of his community. The villagers funded 

the town officer's travel to Ha'apai so that he could bring back 

firsthand reports of the groundwater pollution demonstration, 

and local experience of the new sanitation system. The town 

officer talked to the women and men in the trial about their 

positive and negative impressions of the organic toilet. 

While in Ha apai, the town officer met the rural development 

officer (RDO) from the Central Planning Department. The 

RDO had volunteered to assist in the monitoring of the organic 

toilet, as he saw its potential for the rest ofTonga (Leha 2002). 
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A year later, the town officer asked the RDO for assistance to 

prepare a proposal for organic toilets for his island. 

Ata'ata, which has brackish groundwater, is mainly 

dependent on rainwater, and also has a limited area for people 

to live and plant local crops. The CT seemed appropriate to the 

community because it did not consume precious water for 

flushing, and did not need regular relocation as is required with 

the pit latrine. There would also be no leaching of pollutants 

onto the reef as can occur from septics and pit latrines, and this 

would protect their main sources of income - fishing and 

ecotourism. 

Funds from AusAID and Canada Fund were raised to cover 

materials and transport. From 1999 to 2001, community 

members constructed CTs at each house on the island, and at 

the school. Although technical drawings were available from 

the Haapai trial, no-one could read them, but the design was 

accurately duplicated from observation with some local 

modifications. JICA later assisted with an additional CT for a 

new school house (Leha 2003, pers. comm.). 

Loss of continuity on Ha'apai 

In 2003, five years after the CT trial on Ha apai was completed, 

a visit to the participating households revealed that only three 

original participants still lived at the same address, due to 

migration, retirement, marriage, and death. The organic toilets 

at these three households were protecting the family's health 

and environment at no cost, and producing fine compost. The 

other CTs were still functioning, but maintenance was 

inadequate. Two new CTs had been built, but information had 

not been transferred among some families, and within 

development agencies. An NGO was promoting flush toilets, 

with donor assistance, apparently unaware of the costly demands 

on water supply and potential pollution to groundwater. 

Households requesting CTs were being discouraged. 

Summary and conclusions 

1. From experience gained during the groundwater 

pollution study, it is apparent that full 

participation in design and implementation of 

research programs greatly increases the 

opportunity for the local research team to learn 

and to apply the results. 

2. Clear visible demonstration of cause and effect, 

through applied research, allows research 

participants and the wider community to see, 

discuss, and understand the impact of sanitation 

systems on the groundwater, and the potential 

risks and benefits for their health. 

Development Bulletin 63 



3. Pilot projects such as the com posting toilet trial, 

conducted over several years, provide the time that 

is necessary for communities and government 

personnel to experience how a sanitation system 

works, to identify negative and positive responses 

and suggest improvements. Sanitation habits are 

learnt at an early age and are slow to change in 

any culture. 

4. Pilot projects also provide the opportunity for 

other communities, outside the trial, to observe 

the responses of the trial participants over time, 

discuss reactions with them, and decide whether 

or not the pilot system is suitable for their own 

community. Educational media used to promote 

the trial is value added if it is designed and 

presented by respected local participants. 

5. Effective technology transfer occurs when 

communities decide for themselves that a practice 

or technology is appropriate for them, and take 

the necessary steps for independent 

implementation 

6. Protection of water resources and public health is 

enhanced if those family members who are 

responsible for the provision of water sanitation 

and hygiene in the home are actively involved in 

the choice and design of water and sanitation 

facilities. 

7. Rather than closing private wells to avoid the use 

of groundwater polluted by conventional toilets, 

an alternative solution is to use a 'dry' above

ground toilet such as the CT instead of the pit 

latrines and flush toilets. This allows households 

to keep their independent access to well water and 

increases motivation to protect the groundwater as 

a family and community asset. With the 

introduction of reticulated water supply systems, 

particularly if payment is involved, people often 

feel the common resource is no longer their 

responsibility. 

8. As 90 per cent of the population ofPICs uses on

site sanitation systems and 80 per cent depend on 

household water supply, (tanks and well, 

supplemented by reticulated supply in urban 

areas) it makes sense to support ecologically sound 
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decentralised systems. Even in capital cities, such 

as Nuku'alofa in Tonga and Port Vila in Vanuatu, 

there is no reticulated sewerage system, and given 

the land tenure constraints, and cost and 

maintenance requirements this is not a viable 

option. Therefore the local evolution of 

appropriate on-site systems can provide a 

sustainable strategy. 

9. Cooperation between government departments, 

and between regional organisations and multiple 

donors, significandy contributes to the long-term 

efficacy of community-based programs. 

I 0. Given shifting populations and inevitable change 

of circumstance, and the disinclination to share 

information, communities require follow-up and 

regular reinforcement of messages over a sustained 

period, especially regarding sensitive sanitation 

and hygiene issues. Donors should also update on 

program outcomes, and check with other agencies, 

to avoid duplication and conflicting projects. 
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Community water supply and sanitation in East Timor 

Alan Smith, East Timor Community 'Water Supply and Sanitation Project 

Introduction 
The strategies used to implement our community water supply 

and sanitation program in East Timor are also relevant to other 

countries and regions, including the South Pacific. The key 

strategy for the actual implementation of Community Water 

Supply and Sanitation Project (CWSSP) activities is to work 

through groups in the community and through local NGOs, 

which are contracted as program partners to help local 

communities plan, implement and manage water supply, 

sanitation and environmental health activities: 

The strategies we are using in East Timor today represent 

an evolution of theory and practice through experience in water 

supply and sanitation projects in many countries over the past 

25 years. This experience has taught us that unless time and 

money is invested in preparing communities to participate in 

the planning ofWSS projects before the construction of physical 

activities began, the projects would not be sustainable. That is, 

without this, the ongoing operation and maintenance of the 

facilities would eventually fail. There was no 'sense of ownership' 

and, therefore, no commitment by the beneficiary community 

to the ongoing management, operation and maintenance of 

the WSS facilities. It was a hard lesson to learn as governments 

and donors have had to invest money in activities for which 

results were not immediately visible. 

The community empowerment process, community 

participation in planning, developing a sense of ownership, 

formation of water management or user groups, consultation 

with the poor and ensuring gender equity during these processes 

and activities takes time and is difficult to quantify. Add capacity 

building to this mix and a request to provide proof that capacity 

building is happening, and you definitely have something that 

not only takes time, but is also difficult to implement. 

Background 

Following the destruction and violence that occurred after the 

August 1999 Popular Consultation in East Timor, the United 

Nations estimated that more than 75 per cent of the local 

population were displaced and at least 70 per cent of all private 

residences, public buildings and essential utilities were destroyed. 

All government functions, including essential water supply 

and sanitation services, ceased to operate in the capital Dili and 

. were severely disrupted in many district and sub-district towns. 
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At the village level, destruction was less widespread. With the 

departure of Indonesian management and technical staff, all 

sectors of East Timor society and the economy were severely 

affected. 

Since the departure of the Indonesian authorities, the 

vacuum in the provision of public infrastructure and services 

was filled by the deployment of the multinational forces, the 

United Nations, and international humanitarian agencies, as 

well as national and international non-government organisations 

(NGOs). 

Since the establishment of the Democratic Republic of 

Timor-Leste (RDTL), the responsibility for the rehabilitation, 

development and management of water and sanitation services 

has been assumed by the Water and Sanitation Service (WSS), 

a division within the Ministry of Transport, Communications 

and Public Works. However, the focus ofWSS activities is on 

urban areas and it only has limited resources to support 

operations outside of Dili and the other 12 district capitals. 

While a policy and technical framework has been developed 

for WSS to deliver services in rural towns and villages it is reliant 

on project partners (aid donors, community-based organisations, 

private contractors and NGOs) to fund and support the delivery 

of services in these areas. 

Under present legislation, non-urban W&SS services and 

environmental health activities are the responsibility of the 

communities themselves, with a small Community Water and 

Sanitation Division of the Water and Sanitation Service being 

responsible for providing technical support and assistance, 

including coordination ofNGOs as well as donors involved in 

the sector. 

According to World Health Organization data, the coverage 

for safe drinking water in East Timor is 48 per cent. Sanitation 

coverage is only 20 per cent. The consequence of this is reflected 

in the very high incidence of water-borne diseases throughout 

the country, with malaria and diarrhoea (and at times cholera) 

topping the list in most districts. 

The program 

The Australia-East Timor Community Water Supply and 

Sanitation Program (CWSSP) is a program of the Australian 

Government, funded through AusAID (A$15 million), and 

implemented through the Community Water and Sanitation 
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Division of the Water and Sanitation Service of the Government 

ofEast1imor (CWSD/WSS). The program started in December 

2001 and will run for three years, operating in Covalima, 

Bobonaro and Viqueque districts, with a coordination office in 

Dili. The goal of the CWSSP is to contribute to the improvement 

of health in the target communities through increased access to 

clean water and sanitation services and increased environmental 

health awareness. 

CWSSP has eight long-term advisers, including the team 

leader, three engineers as district water and sanitation advisers, 

a multi-village water supply engineer, and three Australian 

Volunteers working as district capacity building advisers. Locally 

employed staff include three program liaison officers and 

administrative support staff in each district and capacity 

development, training, IT, finance and administration staff in 

Dili. Ten short-term specialists are also involved, including for 

communiry development, capaciry development, training, 

gender, IT, finance, technical support, multi-village water supply 

systems, monitoring and evaluation. Seven local, short-term 

communiry action planning and technical trainers are also used 

on a contract basis. 

Community empowerment 

Communiry empowerment has an interesting recent history in 

East Timor. Initially, a community empowerment program (CEP) 

was developed as part of the democratisation process. The funding 

was provided by the Trust Fund for East Timor through the World 

Bank and provided grants for communiry-based proposals based 

on felt needs, with the money being provided directly to the 

communities for implementing activities. This was a situation in 

which there was communiry engagement, but no supporting 

technical assistance. In the W&SS sector, this meant that many 

gravity-fed, piped water supply systems were built without proper 

design and using poor qualiry (cheap) materials. The Water and 

Sanitation Service (WSS) was not consulted. At the same time it 

must be said the WSS did not have the human resources to be 

able to respond to CEP if required to do so. The legacy of this is 

that the same communities are now coming to WSS (or to 

CWSSP), asking for assistance to rehabilitate or repair systems 

that are less than two years old. Finally, projects have a finite time 

span (in the case of CWSSP, three years). During this time, all of 

the abovementioned processes have to be developed at a rate that 

will lead as soon as possible to the implementation of the WS&S 

physical facilities or related health and hygiene education activities. 

Project design elements 

It was decided at an early stage that the CWSSP project should 

concentrate on capaciry building within the context of a 
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communiry participatory approach and methodology. In the 

beginning we had no physical targets and were even told by the 

donor that such targets were not as important as developing 

capaciry and trying to measure this during the process of 

implementing the program. We have since been asked to identify 

and specify physical targets for the program, as well as our 

capaciry building targets. This in itself is an interesting exercise 

because one has to determine how many pipeline systems, wells, 

bores or toilets we plan to build before we have even consulted 

the communities involved in the program. 

Communiry action planning (CAP), including the use of 

rapid rural appraisal (RRA) and participatory learning and action 

(PLA) methodologies, is the focus of the pre-implementation 

phase of CWSSP, which involves the communities concerned 

in the analysis of their assets, problems and the planning of the· 

solutions. This is followed by ongoing communiry participation 

in the implementation or construction phase and, finally, in 

the post-implementation, or operation and maintenance phase. 

This means that at all times the communities are involved in 

the process of planning, implementation, and, later, the ongoing 

operation and maintenance of their own water supply and 

sanitation systems and/or facilities and the associated health 

and hygiene education activities. 

The program has a capaciry development, gender and 

poverty focus at all stages of activities. This includes building or 

developing the capaciry of the people in the communities, in 

the N GO partners and in the counterpart government agencies. 

The associated training program focuses on capacity 

development at all levels for both social and technical subjects 

and activities. 

The CWSSP provides core funding to local groups who have 

formed themselves into N GOs, to ensure that they can be closely 

involved in all stages of communiry WS&S planning, training, 

implementation and ongoing O&M activities. At the same time, 

the program provides organisational development and training 

support to help strengthen the NGOs. In the long term, it is 

expected that the local NGOs will be able to fund their ongoing 

programs through funding from donors or the government to 

implement future communiry WS&S projeCts. CWSSP also funds 

the communiry activity proposals developed as a result of the 

CAP process, including for physical facilities and communiry

based health and hygiene promotion and training. 

Communiry inputs to the program are usually in the form 

of labour and local construction materials. The CWSSP does 

not pay for local labour except where skilled labour may be 

required, for example, in digging deep wells or provision of 

specialised technical support. Communities also have the 

opportuniry to accept or reject an NGO that may want to work 

with them. This helps improve the accountability ofNGOs to 

the beneficiary comm"uniry. 
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Strategies for ensuring community participation 
Our main strategy is to focus on involving the community in 

the program at all stages of its development. This in turn means 

that we have to provide training and support (capacity building 

and organisational development) for our program partners and 

the government agencies and counterparts involved. All are 

important players in the community WS&S sector in East 

Timor, especially as the government has decreed that non-urban 

water and sanitation services are to be community managed. More 

specifically, for CWSSP the key strategies for ensuring 

community participation in the program are: 

Stage 1 - Pre-implementation 

Prepare a community action plan (CAP) using the participatory 

learning & action (PLA) methodology. 

• prepare a community profile; 

identify the problems and needs in consultation 

with the community; 

• select water supply and sanitation technical 

options; 

• mobilise community contributions and resources; 

• ·develop detailed engineering design, survey and 

drawings; 

• form community work, user and management 

group{s); and 

• prepare activity proposals for Stage 2. 

Stage 2 - Implementation 

Implementation of the community work plan. 

• construction of water supply and sanitation 

facilities; 

• health and hygiene education activities; and 

• preparation for operation and maintenance. 

Stage 3 - Post-implementation 

Operations and development. 
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• management ofWS&S facilities and activities; 

• health and hygiene education activities; 

• operation and maintenance; and 

• ongoing development and sustainability, 

involving: 

- communities: Who will monitor this beyond 

the life of the project? 

- CWSSP: How can we ensure sustainability 

without a project providing the inputs of 

facilitators and money? 

- local government: Whose/which structure will 

be involved? 

- NGOs: Will they survive beyond the funding 

support from this project? 

Conclusion 

We are still developing a strategy that will ensure post

implementation activities can be implemented to ensure 

sustainability of the facilities and other health-related activities. 

Evidence to date suggests that when a project finishes it is only 

a matter of time before operation and maintenance also stops. 

Recipient governments rarely have the resources or commitment 

to maintain contact with communities at the same level as a 

project. Likewise, NGOs are also usually dependent on donor 

funding to keep staff in the field. No money means no 

community facilitator, which means that a community has no

one to turn to in the event that further support or advice is 

required. 

In East Timor we are looking at involving local government 

more in the WS&S sector, with links to the WSS for technical 

support as and when required. This is a logical strategy because 

when people or communities have a problem they usually go to 

the government office concerned to ask for assistance. This is 

also their right, however, the ability of the government to respond 

is limited by the staff, materials and funds available to meet 

operation and maintenance needs. This is particularly the case 

in East Timor at present, where budget limitations mean that 

there are institutional limitations to the provision of services to 

people living in both urban and rural areas. 

Ultimately, however, as already mentioned, the key strategy 

for community participation is a rather simple one that is easy 

to forget in the rush to construct physical facilities. That is, 

community WS&S programs and projects need first and 

foremost to focus on involving the target communities concerned 

in activities at all stages of program, project and activity 

development, and in the subsequent ongoing management, 

operation and maintenance. 
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Communications and community participation in the 
International Waters Programme: 

Strategies, activities and lessons learned 

Natasha Stacey and Samson Samasoni, IWP Project Coordination Unit, 

South Pacific Regional Environment Programme 

Introduction 
Over the last decade development and conservation practitioners 

have increasingly recognised the dynamic social circumstances in 

which resource projects are being developed and implemented. 

Local people and communities play a critical role in the success 

of natural resource conservation and management initiatives 

through their meaningful participation. Addressing environmental 

concerns and threats through community-based natural resource 

conservation and management initiatives requires among other 

things, changing human awareness, ani tudes and behaviors, and 

shifting human behaviors from practices that result in resource 

degradation to more environmentally sustainable conditions. As 

a result, special anention must be given to understanding the 

human dimensions of resource use. 

Overall, there has been a lack of attention given to 

undertaking stakeholder analyses, socio-economic baseline and 

social impact studies, and monitoring of socialfactors in resource 

management initiatives. Significantly, there has also been a 

general lack of appreciation for the role that effective 

communications can play in effecting sustainable behavioral 

change and in engaging and sustaining stakeholder participation. 

Under the Strategic Action Programme for International Waters 

of the Pacific Small Island Developing States, known as the 

International Waters Programme (IWP), understanding the 

social and economic context of development initiatives based 

on systematic field investigations, consultations and participation 

of key stakeholders is a basic element of 'best practice' project 

design and implementation. 

In this paper we provide a brief overview of the IWP and the 

strategies developed and implemented to support communications 

and community participation activities, and discuss examples of 

activities from some of the IWP-participating countries. 

Pilot projects 

The International Waters Programme (IWP) commenced 

operation in 2000, with seven-year funding from the Global 

Environment Facility. The IWP comprises a series of activities 

to pilot potential solutions to address the root· .. ;use major 
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environmental concerns in 14 Pacific countries. Program 

activities must address one or more of four focal issues: 

preservation of freshwater resources; sustainable coastal fisheries; 

the establishment and management of marine protected areas; 

and reduction of community-based waste. 

Community-based pilot activities focus on a selected pilot 

site or sites, and can also occur at a national level. Where 

appropriate, there may be activities that deal with transboundary 

water issues involving all affected participating countries. While 

the local and national activities are coordinated by a lead agency 

in each country, the overall implementation of the program is 

administered by the South Pacific Regional Environment 

Programme (SPREP). 

To date, IWP-participating countries have determined the 

focal area to be addressed and selected a site or community to 

host community-based pilot activities. Following a traditional 

integrated project cycle subsequent phases at the host site involve 

implementing a strategic project planning and design phase. 

This in turn involves engaging community stakeholders, 

assessing the initial context of the community and the 

environmental problem which the project seeks to address, 

undertaking initial social, environmental and economic baseline 

assessments, identifying potential solutions, impacts of those 

solutions and selection of options to be supported by the 

program, and then developing an implementation and 

monitoring plan for the actual pilot activities. 

The community-based activities carried out under the IWP 

are to be implemented within an integrated participatory 

planning process in an adaptive management framework 

through the various stages of the project. 

It is expected that by early next year most participating 

countries will be well underway with the design and planning 

phase of their community-based activities and that by the end of 

December 2006, most countries will have completed an evaluation 

of the project including documentation of lessons learned and 

best practices for application for future initiatives in the Pacific. 

The IWP focuses on integration and incorporation of three 

key technical areas - communications, stakeholder 

participation and natural resource economics - as the 'best 
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practice' approach for pilot projects. Strategies incorporating 

these three disciplines have been prepared by staff at the Project 

Coordination Unit (PCU) at SPREP in consultation with 

participating countries. The strategies are intended to provide a 

guide to national coordinators and others associated with the 

IWP in the planning, design, implementation and monitoring 

of the 14 pilot projects. The strategies may also be of interest to 

other practitioners working on related community participatory 

initiatives particularly in relation to sustainable water use and 

management in the Pacific region. 

The communication strategy 
The overarching communication strategy attempts to address 

all major communication elements of the IWP. Broadly speaking, 

this comprises information dissemination at global and regional 

levels and awareness raising and promotion of sustainable 

behaviour change at a national and local level. It details the 

objectives, guiding principles, communication channels and 

tools for IWP communication activities 

Given the multifaceted nature of the IWP, and the complex 

set of objectives and outcomes required of the communication 

strategy, the strategy is made up of three distinct plans: public 

relations, social marketing, and community education. Together 

these provide an integrated framework for the implementation 

of communication activities for the IWP and pilot activities. By 

dividing the activities into three different sets of communication 

disciplines, the tools and communication channels required to 

achieve the strategy's goal are more directed and focused. The 

communication strategies supporting regional, national and local 

audiences incorporate these key elements. 

IWP Social Assessment and Participation 
Strategy 

The Social Assessment and Participation Strategy is comprised 

of three parts. 
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• Part 1 discusses the rational for the Social 

Assessment and Participation Strategy and 

background to its development, including a review 

of the literature. 

• Part 2 focuses on the elements and scope of the 

strategy and outlines a number of key 

interconnected activities to support pilot projects: 

stakeholder identification and analysis; 

social baseline assessment; 

social impact assessment of project options; 

formulation of a stakeholder participation plan; and 

establishment of a monitoring and evaluation 

plan (social issues and stakeholder participation). 

• Part 3 provides information on resources, 

methods, tools and templates to assist National 

Coordinators and others in undertaking 

participatory and social assessment activities. 

Linking communications and community 
participation 

While the IWP Social Assessment and Participation Strategy 

encourages, for example, stakeholder analysis, it is also a 

fundamental building block for developing knowledge of 

audiences, which can be used for public relations and social 

marketing activities. Ensuring a streamlined interaction between 

communications activities and participatory planning processes 

is a challenge for each pilot project. Every stage of the 

participatory planning process involves a key communication 

activity. Some examples of stakeholder participation and 

communications activities implemented to date by some 

participating countries are briefly covered in the next section. 

Initial Stakeholder Inventory and Participation Plan 
With a focus on multi-stakeholder membership in the National 

Task Forces (NTF), established to act as the national steering 

mechanism for the IWP in each country, each national 

coordinator completed a basic stakeholder analysis in the early 

start-up stages of the program. This identified stakeholders, their 

interests in the IWP and their potential level of participation in 

IWP tasks. This analysis provided a stakeholder participation 

strategy that identified those stakeholders that will be either be 

informed, consulted or would collaborate in decision-making 

(through membership of the NTF). During a national 

coordinators' meeting in Apia in 2002, it was noted that many 

found this exercise useful and valuable to assist in NTF 

formation and future consultation and planning activities. 

Community expressions of interest 
Communities were invited to host the IWP pilot project by 

submitting an otal or written expression ofinterest. Some countries 

were more successful than others in the generation of expressions 

of interest. Contributing factors included: the extent of media 

campaign; the form of media used; and the level and intensity of 

community briefings/workshops. The most successful methods 

used by national coordinators are described below. 

• Strategic advertising coupled with community 

consultation. In Tonga, the IWP conducted a radio 

campaign, which aired adverts for the IWP every 

three hours for one month. In addition, 

representatives from all 68 villages on Tongatapu to 

participate in a workshop. This workshop explained 

the purpose of the IWP and how host communities 

could become involved. The workshop was 

supported by representatives from over 30 villages. 

Eighteen expressions of interest were received. 
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• In Fiji, a significant fact-to-face publicity 

campaign was conducted on the main island of 

Viti Levu. This campaign involved training up 20 

facilitators to run meetings with representatives of 

the 657 villages on the island. This was supported 

by a limited radio and newspaper advertising 

campaign .. Over 400 expressions of interest were 

received as a result of this strategy. 

In the Solomon Islands, a theatre-style radio 

program dedicated to the IWP was conducted 

every Sunday for the last few weeks of the closing 

of the call for expressions of interest. Sunday was 

selected because this is the most popular time for 

listeners to tune in (following a religious 

program}. Each Sunday program was freshly 

recorded and updated listeners on the nature of 

the IWP, how it was progressing and how to 

register an interest in hosting projects. Recent 

editions of the program adopted a theatrical 

approach, in which the national coordinator was 

pitted against three or four individuals 

representing key community leaders. The leaders 

would question the national coordinator about 

how to get involved in the IWP. In addition to the 

Sunday program, an advert was aired every day on 

the radio to advise listeners about the forthcoming 

Sunday program. Informal surveys of the 

audiences were also conducted. Based on feedback 

it was found that the program was not being aired 

on one island, so the local radio station was asked 

to air the program there. This turned out to be a 

successful strategy since five applications were 

subsequently received from that island. More than 

30 applications were received in total. 

Niue stakeholder consultations 
The IWP on Niue planned and carried out island-wide village 

consultations as part of a participatory situation analysis (PSA) 

from September to December 2002 to assist selection of a IWP 

pilot project. This initial community participation program 

identified priority environmental concerns oflocal residents and 

possible pilot project activities. Village information was also 

collected that contributed to the selection of a site for the pilot 

project. Community members were engaged in a range of 

participatory and experiential learning activities, such as 

stakeholder identification and analysis, marine transects, village 

and resource mapping, participatory problem analysis and 

development of solutions trees. 

Outputs included: 

• identification of village concerns; 

• identification arid analysis of key stakeholder 
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. groups for engagement on any actions to address 

priority issues; 

• compilation of community information relevant to 

marine management; 

• analysis of the views of village residents on the 

contributing or underlying causes to priority 

concerns; and 

• identification of possible actions to address these 

concerns. 

The consultations included all 14 villages on the island and 

were organised and undertaken by eight community facilitators, 

trained by the IWP, and with the support of Niue IWP staff. 

Over the three-month period some 67 meetings were held, 

involving 29 per cent of the adult population (or 33 per cent of 

all households}. Attendance by men and women was almost 

equal, and there was substantial engagement of youth. Meetings 

were also well attended by village council members, 

assemblymen and government officers. 

At a National Forum in April 2003, representatives from 

the 14 villages, government, village council members, and 

NGOs had an opportunity to share and discuss the initial 

findings of the consultations and further refine the information 

collected. As part of the participatory process, village members 

were asked to assess the value of activities and suggest ways to 

improve participation in the Niue IWP. In general, the 

community response to the consultative process was extremely 

encouraging. Many participants expressed satisfaction with the 

meeting process, activities and outcomes. The participatory 

methods were new to most participants. The opportunity to 

analyse and discuss issues of concern was stated by many 

participants as one of the greatest strengths of the process. There 

were some difficulties in meeting arrangements, language, timing 

and sequencing of activities, and participation levels in some 

villages. Despite these challenges it was an important learning 

process for both the IWP and Niue (quoted from PSA report 

Niue, IWP 2003). 

Participatory planning processes workshops 
Most participating countries have either just commenced or are 

about to commence participatory planning processes to work 

with community and other stakeholders in the design or a pilot 

project to address root causes of environmental degradation. In 

anticipation of these activities, a series of capacity-building 

activities for national coordinators and locally recruited 

facilitators to support stakeholder participation during various 

stages of pilot project implementation have been undertaken. 

The IWP has recently completed four sub-regional 

workshops entitled 'Train-the-Trainer Workshop in Stakeholder 

Participation, Facilitation and Social Assessment'. The objectives 

of the workshops were to train participants as either trainers or 

facilitators in participatory planning processes and activities for 
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community-based resource management initiatives supported 

by the IWP. Staff of the PCU and two trainers were involved in 

preparation and production of training materials and resources 

and delivery of these workshops. Sixty participants comprising 

national coordinators and an average two representatives from 

each country attended the two-week workshops. 

The workshop content focused on participatory planning 

processes, steps and activities relating to: 

• facilitation skills; 

• stakeholder consultations; 

• stakeholder analysis and participation (why, 

where, when and how people will participate in 

various activities and stages of the pilot project and 

the conditions and support needed to facilitate 

participation); 

• participatory problem analysis (root-cause analysis 

including information needs assessment); 

• social and economic baseline assessments 

(including information needs analysis); 

• considering options and social impacts of options 

for addressing root causes; 

• selecting solutions and project design; 

• information management; and 

• reporting to stakeholders on results. 

The workshop was organised around a step-by-step sequence 

of activities for working with stakeholders to plan and design 

IWP pilot projects and activities. This list should not be 

considered exhaustive, but relates to what was achievable within 

a two-week time frame. The activities included: 

Step 1: 

Step 2: 

Step 3: 

Step 4: 

Step 5: 

Step 6: 

Step 7: 

Goals and methods ofiWP pilot projects 

and training; 

Identifying and working with stakeholders; 

Learning shout problems, causes and 

solutions; 

Learning about stakeholders and organising 

information; 

Problem analysis and getting the 

information stakeholders need; 

Developing options and assessing their likely 

effects; 

Choosing an option and developing an 

implementation plan; and 

Step 8: Enhancing stakeholder learning (training, 

education and institutional strengthening 

and monitoring). 

One of the key outputs of the workshops is a toolkit. 

Principally, the toolkit is intended for use by the 14 IWP 

national coordinators, associated project personnel and local 

facilitators. Nevertheless, this toolkit will also be of interest to 

other agencies involved in environment and resource 
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management activities. The PCU has compiled all the resource 

and workshop materials into a rough working draft 'toolkit'. 

Plans are underway to review content over coming months 

and finalise the toolkit to make it into an important resource 

for not only IWP, but also other national and regional 

audiences. 

At each workshop the PCU presented a brief overview of 

communication issues that might arise during the participation 

planning processes, steps and activities of the project. The 

presentation also provided an explanation of how 

communications strategies were developed in each country, 

and the role of public relations and social marketing in the 

IWP. 
It is intended that once communities have developed 

solutions to address their environmental issues, that education 

and awareness raising activities will be formulated and supported 

by social marketing processes and tools. The notion is that 

through social marketing, the stakeholders will translate 

awareness into action and education into active engagement. 

Public relations and social marketing tools will be covered in a 

communications toolkit that is currently being developed by 

the PCU. It is expected that the first draft of this communications 

toolkit will be available in January 2004. 

Conclusion 

While pilot projects are in initial stages of implementation, it is 

hoped that the IWP-participating countries will be reporting 

on lessons learned through each major key phase. This includes 

in the immediate future reporting on the design and planning 

processes and phases including outcomes in relation to 

communications and community participation issues and 

activities that will be of interest to other projects. 
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Water and sanitation in rural communities: A PNG case study 

Sarah Ekali, Community Health and Environment Specialist, Chevron Nuigini Ltd, Papua New Guinea 

Introduction 
Prior to and during the initial operation of Chevron Nuigini 

Kutubu Oil in the 1990s, government workers, with Chevron's 

assistance, promoted water and sanitation projects to villages in 

Kutubu, an area in the Southern Highlands of Papua New 

Guinea (PNG). However, this was done without necessarily 

exploring or discussing how the project fitted in with the total 

needs of the communities. Because of this, Kutubu people often 

felt confused and resentful towards the government agencies 

and the company. They felt their own wishes and feelings were 

not being considered and respected. Such experiences are 

common throughout PNG's rural communities. 

Background 

Southern Highlands is a rugged, remote, heavily populated 

province with little economic development. Subsistence 

agriculture is the basic way of life. Traditions, including tribal 

fighting, remain strong. The population of 316,987 occupies a 

land area of 23,800 square kilometres. At least 12 major 

languages are spoken. In Kutubu itself there is a population of 

20,000, with 51 villages. Southern Highlands has PNG's lowest 

levels of education, literacy, participation in the cash economy 

and wage employment. The economy depends heavily on 

government wages and purchases. Many men migrate to other 

provinces for work. Heavy rainfall and high freight costs have 

been the biggest barriers to development. The Kutubu oil project 

in Nipa district and the Hides gas field near Tari Southern 

Highlands have brought jobs and community development to 

the area. 

Real life problems 

In Papua New Guinea, the Environmental Health Section of 

the Department of Health spent thousands of kina installing 

safe water systems in rural PNG villages. They later learned 

that villagers dug up the water pipes because the government 

had not obtained permission from landowners for running the 

pipeline and none of the local families had been consulted about 

where to install taps. The people resented that the government 

had not asked them about their preferences prior to installation. 

Other villages allowed their water systems to stop working and 
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fall apart because they had never felt it was their responsibility 

to maintain the tanks, basements or pipes. The local people felt 

that maintenance was not their responsibility, but the 

government's. 

In the Kutubu area, in early 1980s and 1990s, Chevron . 

provided rainwater catchment tanks and WHO-approved 

ventilated pit latrines to all the villages, but without proper 

consultation with the communities as to their needs. No 

awareness-raising or education on the use of the latrines or their 

maintenance was carried out. The communities' responses were 

varied. Some used the iron rods from the latrines' concrete slabs 

for fishing and hunting, others said they could not use the latrines 

because of certain cultural taboos, some believed that use of the 

latrines could lead to a death in the family. 

Changes - Increasing community 
knowledge and skills 

Previously, there was no community participation during the 

oil exploration and operations period. Projects were chosen by 

exploration companies on the basis that these projects would 

be accepted by the communities. Instead, most of the projects 

were left unused or destroyed by villagers because of cultural 

beliefs or taboos. This way of doing things has changed since 

2000, when Chevron outsourced its Community Affairs 

department to a newly formed NGO foundation to assist in 

sustaining community projects and programs in line with the 

PNG government programs. The PNG National Health 

Department facilitated and conducted train-the-trainer sessions 

and community development workshops in rural areas. In the 

Kutubu area, training workshops are coordinated and facilitated 

by the government, Chevron Community Affairs and the newly 

established NGO group CD!, funded by Chevron. 

Results 

Through many group discussions during workshops in different 

villages we discovered that we could learn a lot more ftom people 

if we approached them with general concern about their needs 

and priorities, instead of providing projects that are not identified 

as their priority needs. People have many needs and goals in life 

and they see them all as being necessary and important to living 
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a good life. One of the important things we discovered was that 

these needs and desires are often connected with each other. 

The desire for such things as good water and sanitation, health, 

adequate food and better health services are usually a priority 

in most communities. 

A most important step in community participation is to get 

the people in a community or village to identify their needs and 

priorities, rather than having government or company act on 

behalf of the communities. It is for the people themselves to 

take the lead in decision-making an.d in so doing they will then 

feel that they own and are responsible for projects such as water 

supply and sanitation systems. At the end of our community 

group discussions, people would often express how much they 

appreciated that we were genuinely interested in hearing their 

views, and that we were not trying to promote another 

government or company program. 

Conclusion 

In order to be successful, development projects must start with 

full involvement of the community and this must continue 

through all stages of planning, implementation and 

maintenance. The way in which we can help people take 

responsibility for improving their lives is by teaching village 

leaders the skills they will need to help their communities become 

more independent and self sufficient. 

Successful community participation requires that 

community leaders and extension workers have the opportunity 

to gain or further develop the following knowledge and skills. 

• Awareness and understanding of the importance of 

integral human development in the community; 

· • development of participants' confidence in their 

own strengths and build their leadership skills so 
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they can work more effectively within the 

community; 

• ability identify and utilise the potential and 

resources of community members and to work 

with others to improve quality oflife; 

• leadership skills, enabling them to develop trust 

and understanding among community members; 

help identify community needs, goals and 

priorities; promote community participation in 

decision-making and problem solving; help settle 

disputes and conflicts; 

• ability to organise and lead group discussions so 

they can conduct effective community meetings; 

help people identify their problems, priorities, and 

development goals; obtain people's ideas and 

participation in problem solving; obtain agreement 

on solutions; help develop plans for action and get 

commitments to use local resources; and 

• effectively use local and outside resources to 

achieve the community's development goals, such 

as how to organise and work with local 

community support to utilise local physical and 

natural resources and non-government 

organisations for development projects if and 

when needed. 

Armed with these skills and this knowledge, community 

leaders and extension workers can ensure that the community 

members have taken action to improve their quality of life, 

that they are aware of any decisions made or activities 

conducted to achieve their development goals; that 

development projects are proceeding smoothly or, if not, what 

resources are needed or steps should be taken to rectify the 

situation. 
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Wan Smolbag and the turtle monitor network 

Morinda Tari and Kami Roberts, l%n Smolbag Theatre, l--anuatu 

One of the most successful of the environmental projects run by 

the Vanuatu-based Wan Smolbag Theatre has been the turtle 

monitors network. In Vanuatu, turtle meat is a great delicacy and 

an importarit food for feasts and special occasions. The aim of 

the project was to inform people that turtles were endangered 

worldwide, and to see if they wanted to do anything about turtle 

conservation themselves, and, if so, to help them do it. 

The project started in 1995, the Year of the Turtle, when a 

group of actors went round the outer islands ofEfate to find out 

what people knew about turtles and what stories they had about 

them. We found that people did not know very much about the 

life cycle of the turtle, but they did know that there were far fewer 

turtles than in the past. We decided to put the information we 

collected into a play that we would take around the island to 

communities and schools. We did a lot of research, with the help 

of South Pacific Regional Environment Programme (SPREP) and 

Wan Smolbag's environment unit. The play contained 

information about the life cycle of turtles and how old a turtle 

must be before it can lay eggs. It starts with two men catching a 

nesting turtle and then one of the men being transformed into a 

turtle himself, finding out all about their lives, and facing all the 

dangers they face. We used village people's own stories in the play 

and included the song 'Hands up, if you want to save turtles'. 

After we made the play we performed it in some villages to 

get their reactions. After we had made some changes, we went 

and performed the play in the communities. When we toured 

the play around North Efate, we asked people before we performed 

how old they thought turtles were before they could lay eggs. 

No-one had any idea that a turtle had to be at least 20 years old 

before it could lay eggs. This information changed their attitude 

about killing turtles. People were also impressed by the information 

that turtles came back to the same the beach where they were 

hatched to lay their eggs. This made them feel that the turtles 

were their very own turtles. In one village the chief immediately 

put a ten-year tabu on the killing of turtles. We thought maybe it 

was too quick and asked if they really wanted to put on a tabu 

right away and they said they did! We discussed what we could 

do to help village people protect the turtles. Some of the actors 

suggested that we ask if villages would like to choose a 'turtle 

monitor' - a person who would remind them that turtles were 

endangered and help protect their nesting sites. 
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In each village we asked if the villagers wanted to have a 

turtle monitor and in many villages a monitor was chosen 

straight after we put on the play. This is how the Wan Smolbag 

turtle monitor network began. Today we have more than 100 

turtle monitors all over the country. The turtle monitors meet 

twice a year and have a workshop about various environmental 

issues. They recently changed their names to the Vanuatei 

monitors, meaning resource monitors who help conserve 

endangered sea birds, shellfish and other resources that are in 

danger from over-harvesting. Many of the Vanuatei monitors 

around Efate have initiated conservation areas in their villages 

and they still remind people not to kill turtles. What started 

out eight years ago as a network of 20 or so monitors from the 

island of Efate, has now expanded to over 100 monitors on five 

islands. 

We have found that some of the important factors in the 

success and sustainability of the turtle monitors has been: 

regular and long-term support and encouragement 

to the monitors and communities; 

• regular opportunities for monitors to get together 

and learn from one another; 

• the turtle monitors are selected by the village and 

are volunteers; 

the good work of the turtle monitors is discussed 

on radio; 

key information is provided in an easily 

understood and entertaining way; 

plays are based on people's own ideas and 

experiences; 

• opportunities are provided for communities to 

discuss the situation and make decisions about 

future actions; 

a regular supply of information that is adapted to 

current situations in specific communities; 

cooperation and in~olvement with other relevant 

organisations and government; and 

• the information is reinforced through radio and 

newspapers. 

The turtle monitors network is an example of just how 

important, and how successful, projects centring on good 

communication and genuine community involvement can be. 
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Water, governance and the political economy: 
Discussion and recommendations from the 

policy round table and community workshop 

Pamela Thomas, Development Studies Network, 
Australian National University 

Introduction 
This report summarises the discussion and output from two 

very different events - a policy round table held in Canberra 

as part of the 'Water, Governance and the Political Economy' 

symposium, and a workshop based on Pacific experiences with 

water, communication and community, held in Suva. These two 

events, organised by the Development Studies Network, 

represent strategies to improve water management and water 

security at two different levels - the large scale, institutional, 

government and donor level and at the small scale, community 

level. The papers in this issue highlight the large gap between 

these levels and scales. In selecting these two different 

approaches, we attempted to find ways to bridge this gap, to at 

least provide some communication between those involved. 

Output from the round table 

The round table provided the opportunity for speakers and 

discussants from the symposium, 'Water, Governance and the 

Political Economy', to debate some of the key issues that arose 

from the papers and discussion. Most are cross-cutting issues 

that emerged in a number of papers. The round table, held at 

the Mills Room, Australian National University, was facilitated 

by Chris Davis of the Australian Water Association and attended 

by 45 participants from a variety of disciplines and organisations. 
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The .major issues discussed were: 

1. How to manage water resources effectively at both 

the community and large scale institutional levels 

and how management decisions taken at different 

levels of social and political organisation can be 

connected in ways that produce more efficient, 

transparent and equitable outcomes. 

2. Methods for providing greater political and 

community recognition of the importance of 

managing water in a sustainable and equitable way 

that does not disadvantage the poor. 

3. The strategic and political role of water in 

international, regional, national and local conflict 

and cooperation and the need to promote 

sustainable and equitable water supply as an 

economic and security issue. 

4. The implications of increasing privatisation of 

water supply. 

5. The need for changes in the processes through 

which aid donors negotiate, design and implement 

water projects. 

Managing water resources at different levels and 

scales 

Management of water resources at all levels is of major concern. 

Often the key problem is poor management rather than water 

shortage. Institutional failures, policy weakness and unstable 

political situations are closely related to poor management at 

all levels. 

For sustainability and good management of water supply 

there is a need to bridge the gap between government, 

development assistance and research and the small scale, 

community based activities and projects, which are often 

supported by non-government organisations. Resources held 

by governments need to be accessible to communities. 

Intermediaries are needed to h~lp communities tap into local 

or national government structures and to provide a voice for 

community needs. Governments, and to some extent donor 

organisations, have difficulties in engaging communities 

meaningfully in decision-making as they seldom have either 

the staff or time or they may lack interest in community 

concerns. 

Tapping into the non-government community experience 

could be illuminating for governments as small scale, local 

interventions run by non government organisations are often 

more effective in providing effective and sustainable water 

management than large scale, government-run organisations. 

A key difficulty in bridging the gap between small scale and 

large scale is lack of communication and the institutional 

structures that would provide communication channels for 

exchange of information. 

Practical models of development are needed which engage 

communities and governments at all levels. This would ensure 
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that community needs, aspirations and decisions are recognised 

and supported by governments and feed into national or regional 

policies, and that communities are aware of larger scale policies 

and catchment needs. These models need to reconcile 

participation and empowerment oflocal communities, women 

and the poor in the water policy process, with the need for 

trade-offs between alternative uses and demands in the overall 

water sector. 

In water management, the existing tensions between 

hardware and social outcomes need to be addressed. The 

technological approach predominates without recognising the 

importance of social, cultural and communication aspects of 

water management and water use. 

Non-government organisations can be used effectively to 

link government agencies and programs to develop community 

awareness and community response. 

In program design, intermediary organisations, such as non

government organisations, should be included to bridge the gap 

between government and rural communities. 

Marjorie Sullivan's introduction to this issue of Development 

Bulletin provides an in-depth discussion on bridging the gap 

between scale, scope and level of water management. 

Lack of recognition of the need for effective and 
equitable water management 
There is a need to engage governments in effective and forward

looking water policies and programs. Currently, there is very 

limited political and community recognition of the political, 

economic and social implications of growing water scarcity, 

increased water use per capita, and the real cost of water. This 

also emerged as a critical issue in the Suva workshop. Without 

adequate communication and advocacy the result is water 

policies and institutional structures that are inadequate for 

ensuring a sustainable supply of accessible and affordable water. 

Population growth and urbanisation are increasingly putting 

pressure on water availability. There is an urgent need for greater 

advocacy for improved water legislation and effective water 

management that takes into consideration equitable and 

affordable access to the poor. Among aid donors, a stronger 

focus on providing relevant and credible information on the 

role of water in meeting the Millennium Development Goals is 

required. 

Particular emphasis needs to be given to the impact of water 

scarcity on women and children. Development programs that 

focus on water and sanitation need to include a strong 

component on information, communication and education, 

with special consideration given to educating women and school 

children. Provision of safe water supply and sanitation will have 

a limited impact on health and social development without 

systematic and effective hygiene education. 
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Water as an economic and security issue 
Discussion at the round table illustrated a long history of water 

being used as a political and strategic tool. While water has 

been the cause of cross-border and internal conflict it has also 

been a tool for international and local cooperation and today 

there are many examples of it bringing countries and 

communities together. 

One way to engage governments in improving water 

management and equitable access is for water to be perceived as 

a vital part of national security and human survival. If water is 

perceived solely as a development issue it will not engage 

governments. We need to raise awareness of the political, 

strategic and economic value of water and make the connection 

between water scarcity, food, health, the economy and interstate 

and intrastate conflict. Water should also be seen a livelihood 

issue, most particularly for poor communities. 

There is a need for pragmatism in the way water is presented 

to donor agencies. There is a need to focus on poverty, security, 

capacity building, good governance, financial management and 

managing sustainable development. 

Privatisation of water and water management 
With increased globalisation and structural adjustment there has 

been a rapid increase in the privatisation of water rights and water 

management. In some instances this has led to the introduction 

of pricing mechanisms over which most rural people have no 

control and which they cannot afford. This is particularly true in 

irrigation areas. There are seldom dear mechanisms for contact 

between farmers and irrigation companies, resulting in no 

protection or guarantee of quality, and no ability to differentiate 

between farming returns and the ability to pay. In many siruations 

farmers have to pay up front, not as water is used. This is also 

true in developed countries. In Australia farmers pay for irrigation 

whether they receive any water or not. In times of severe drought 

they do not receive water. On the other hand, even relatively 

poor communities are able to contribute payment for water, but 

it is often a second priority. 

A much higher proportion of poor people's income is spent 

on water than those who are better off. This is true of both 

urban and rural areas. More work needs to be put into 

establishing who can pay and how much and what are the most 

effective mechanisms for community-based management and 

pricing systems. 

Donor involvement in water programs 
Donor assisted water projects are often urban and technology 

focused when in many countries the greatest need is community

based people-focused projects in rural areas. The top-down 

approach to water projects must be coordinated with the bottom

up approach and legislation that empowers local communities. 
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Donors need to work with governments at all levels and with 

communities. 

Some water programs are too big to be effective. Experience 

has shown that smaller scale projects are more effective in 

meeting both the technological and human aspects of sustainable 

providing water and sanitation. 

A common failure of water projects is the lack of funding 

and time in the design phase for incorporating the opinions 

and decisions of the major stakeholders. There is a demonstrable 

inability to listen and a paternalistic approach by donors. 

Changes in water use and sanitation behaviour take time. 

A three-year time frame is inadequate to see any project impact. 

Both large and small scale projects need to include a 

component the incorporates advocacy, information, education 

and communication. This also includes providing reliable 

information in ways that are culturally acceptable and credible. 

Hygiene education and household water use and management 

need to be included as key information issues, both at household 

level and in schools. 

Output from the community workshop 

The two-day workshop, 'Water, Communication and 

Community', was attended by 31 participants, 25 of whom 

were from Pacific Island countries. It followed up on the Pacific 

Regional Action Plan on Sustainable Water Management 

developed at the Regional Consultation on Water in Small Island 

Countries, Fiji, July 2002. This plan called for (a) national level 

frameworks which would allow for community participation 

in water management; (b) information on sustainable water 

and wastewater management; (c) water and sanitation education 

mainstreamed into education systems; and (d) improved 

communication and coordination between all stakeholders. The 

workshop provided the opportunity for Pacific Island people to 

discuss their experiences in community participation and 

communication regarding water use, water management, waste 

water management and sanitation; to review the key lessons 

learned from the Pacific experience; and to develop action points 

for the future. The case studies presented covered a range of 

different water supply scenarios from the problems of providing 

a sustainable supply of safe water on coral atolls to flood 

management. 

In the evaluation of the workshop, participants called for 

further capacity building and in-depth training in 

communication methods and advocacy for sustainable and 

effective water use and management. 

The key lessons identified from the Pacific experience with 

communication in water and sanitation projects were: 

• Face-to-face communication is the mo~ effective, 

posters are the least effective. Community drama is 
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an excellent communication strategy but it must have 

follow up- the actors are not water specialists. 

• Planning ahead is critical. Adequate time is needed 

to gain knowledge and insights into the target 

audience and to understand their problems and 

opinions. 

• A good communicator is well prepared; well versed 

in the topic; understands the cultural environment 

of the communities; respects community knowledge 

and opinions; is a very good listener; does not have 

preconceived ideas but lets people speak for 

themselves; builds up respect and rapport with the 

communities; know when to get technical support; 

provides regular follow-up and support and is 

passionate about the subject. 

• A good communicator uses language that is easily 

understood and concepts that are familiar to the 

community. Where possible communication 

should be enjoyable. 

• Effective water and sanitation projects are those 

where the community has been involved in 

decision-making and implementation and where a 

good relationship has been established and there is 

regular follow up. 

Practical actions for establishing effective 
community communication 

The priority actions the working groups recommended fell into 

four major categories: planning for the communication 

component; developing the communication and advocacy 

strategy; establishing linkages; and practical actions for 

monitoring and evaluation. 

Planning 
1. Ensure that from the very beginning the project or 

program includes adequate funding and time for 

information, communication, education and 

advocacy activities. This includes the resources 

needed to become well informed about the target 

communities, their needs and interests, the 

cultural environment and local social dynamics, 

their communication networks and the kinds of 

media they use. It should also include a budget for 

using appropriate media- community drama, 

radio, television, video and for working with 

schools. Good communication and community 

participation takes time and well trained 

personnel. 

2. Allow time and resources to build respect and 

develop good working relationship and trust with 
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communities. This may require resources for 

training in community organising. Ensure all team 

members are well prepared. 

Communication strategy 

1. Develop a communication strategy that is 

thoroughly informed. You will need this to be able 

to monitor progress. 

2. Set clear objectives that are practical and do-able. 

3. Develop an advocacy and information strategy for 

politicians and key decision-makers to convince 

them of the importance of good water 

management and to inform them of the program. 

Allow time and resources to find out what policy 

makers' interests are (for example, economic or 

political benefits). Make sure the issue is relevant 

and topical and that you are able to provide the 

relevant facts and figures. Leave behind a one-page 

summary of the main points. Be aware of protocol 

and provide follow-up. 

4. Plan for a strong focus on women and children in 

providing support for safe and sustainable water 

use. Early childhood education in safe water use 

and sanitation has long-term impact. 

5. Plan a communication strategy that includes 

different methods of communication. This allows 

reinforcement of messages. Where appropriate use 

schools, community drama, radio, television and 

the press. Face-to-face communication in the 

Pacific has been found to be the most effective 

method, but it needs to be reinforced by other 

media. Poster and print material alone are usually 

not effective in the Pacific. 

Linkages and collaboration 
1. Spend time to identify existing structures and use 

these where possible. 

2. Find out what others are doing and where there 

might be useful linkages and synergies. Link your 

project to government policies where this is 

possible. Find out where you can get other technical 

skills and support, for example Departments of 

Health, Agriculture and Environment, and NGOs 

or other donor organisations. It is important to 

collaborate with other organisations and to give the 

same messages regarding safe water use and 

sustainable management. 

3. Involve all stakeholders in your planning process 

- listen to what people have to say and respect 

their opinions. 
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Monitoring 
1. Provide for follow up and monitoring of your 

communication strategy. Keep records of 

achievements and of failures. Build on these to 

adapt and strengthen the communication activities. 

2. Allow flexibility within your plan so you can 

continually adapt to new or changing circumstances. 

Rexibility also allows you to link information to 

practical action and build on perceived need when 

opportunities offer. For example, when there are 

many cases of diarrhoea, this is a good time to discuss 

safe water use and hygiene as people are aware of the 

problem and are looking for solutions. Give practical 

examples where possible. 

Key actions for effective community participation 
in water supply and sanitation 
While there is considerable overlap with the communication 

actions, the following recommendations on actions to achieve 

effective community participation were made. 

1. Community participation must be fully planned 

for. Realistic time and resources must be allowed 

for within the plan or project, including well 

trained communicators and community 

organisers. Allow time to be well prepared and 

know about the community before you try to 

create awareness 

2. Develop awareness messages in ways that relate 

specifically to the community- their situation, 

their problems and their beliefs - and use media 

that are appropriate to that community. You can 

do this by getting them to tell you the problem 

and how it affects the community. Help them to 

3. 

4. 

5. 

recognise the background to the problem 

(problem trees can be one method). Use their 

stories in developing your messages. 

Community participation must include the 

involvement of the whole community, not just 

leaders or the good talkers. Full participation 

includes finding ways to include women and 

young people. 

Include the community in the planning process in 

a meaningful way and with their assistance 

establish clear objectives and outcomes and a 

strategy for dealing with their needs. Ensure that 

the outcomes are practical. 

Link communities to other organisations/ 

institutions/government structures which have 

similar objectives. In particular, establish close 

links with organisations that can provide technical 
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support and provide training in maintenance if 

this is required. 

6. Involving the community in practical actions is a 

useful way to engage them and to create awareness 

of problems and solutions, for example involving 

community members in water quality monitoring 

or high school students in monitoring pollution 

levels in rivers. 

7. Do not try to rush- engage the community 

when they are ready and on their terms. 

8. Prepare for requests from communities, especially 

for funding and help, and know how you will 

handle these. Don't make promises you cannot 

keep as this results in a loss of trust. 
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Conflict, resources, water and 
entrapment 

Colin Butler, National Centre for Epidemiology and Population Health, 
Australian National University 

Conflict and resources 

The role of environmental factors in the causation of conflicts is surprisingly clouded. 

For example, the chance for the US to more easily control Iraqi oil is still denied as a 

major- perhaps the major- cause of the recent, no n-UN supported invasion. The 

Cold War is also often claimed to have been based on ideological differences. However, 

this decades-long dispute between capitalism and communism was also intimately 

concerned with the control of resources, both current and future. In 1965, during the 

height of the Cold War, the US assisted in the killing of more than 100,000 Indonesian 

communists, by supplying payment to the forces allied with the anti-communist 

Indonesian military, and also by providing a list of the names of the top suspected 

communist leaders (Risen 2001). 

In this example alone, could the substantial cost involved, both financial and human, 

really be justified if the only possible gain was some sort of macabre satisfaction from 

ending the lives of people never met, simply because they have a different belief system? 

People who deny the material root of most conflict would appear to think that this is a 

credible assertion. By similar analogy, some people argue that most conflict is based on 

ethnic, religious, cultural and linguistic differences. But, inextricable from these proximal 

causes, is the fact that most enmity is based on real or perceived differences in the 

access to resources - not only currently, but in the past and future. Economics is 

sometimes called the dismal science, because it is concerned with the distribution of 

limited resources. Yet this basic reality oflimited resources is often denied as a cause of 

conflict. 

Water wars? 

Insecure access to plentiful supplies offresh clean water is an obvious source of possible 

tension. Water is essential for modern life, not only for drinking, sanitation and 

agriculture (it takes 1,000 tons of water to grow a ton of wheat), but also for industry 

and electricity generation, including for cooling purposes. Water scarcity is growing in 

many countries, some of which have other reasons for mutual antagonism. Nearly half 

a billion people now face chronic water shortages and this is expected to rise at least 

five-fold by 2025. 'Water refugees' already number in the millions, and by some 

definitions outnumber war refugees (Lancet 2001). 

A large literature exists about the possibility of conflict based, at least partly, on 

disputes over water access. Generally, this literature admits that water wars are possible, 

but that their risk is probably overstated. According to Sandra Postel (2001), the only 

recorded incident of an outright war over water occurred 4, 500 years ago between two 

Mesopotamian city-states. On the other hand, Peter Gleick (2000) lists numerous 

conflicts that have arisen, at least in part, over the distribution of water resources, 

including the apparently insoluble Palestinian-Israeli conflict. Homer-Dixon et al. 

103 



(1993) also attributes part of the causation of this conflict to a 

grossly unequal distribution of the waters of the River Jordan. 

Riots are also reported to have occurred in China concerning 

water access. For example, in Shandong (the coastal province 

along the Yellow River) thousands of farmers are reported to 

have clashed with police in the summer of2000 over a plan to 

divert the limited water to urban and industrial purposes. The 

Yellow River has regularly failed to reach the sea since 1972, 

making the plight of the Murray and Darling rivers in recent 

times look minor. 

After a breakthrough in the sharing of water between India 

and Pakistan tensions have again arisen (Vidal2003), due to the 

ambitious Indian plan to interlink its rivers, an engineer's dream 

Qayarman 2003), and a dam opponent's nightmare (Roy 1999). 

Of course, disputes over water can never be attributed as 

the only reason for conflict, and there are potent reasons that 

may limit this. One is that, although nations that live upstream 

(such as Ethiopia along the Nile, Turkey along the 1igris and 

China on the Mekong) have the power to dam and divert these 

rivers, the dam infrastructure is also vulnerable to attack. If 

downstream nations are more powerful, economic and political 

pressure can be used to pressure a non-military solution. 

Population, human carrying capacity and 
entrapment 

Were Hung Liang-chi (1744-1809), Honda Toschiaki (1744-

1821), the Chinese and Japanese scholars who predated and 

largely predicted Malthus's theories (Silberman 1960), or 

Thomas Malthus (1766-1834) alive, they would probably be 

unsurprised by this dilemma. For centuries, entrapment th!!orists 

have warned that humanity's appetite for resources cannot 

continue indefinitely. Although Malthus was concerned with 

food supply, the principle that humanity may, Icarus-like, 

outgrow its environmental foundations can be readily applied 

to other resources, including water. 

Entrapment can be defined as a gradual but then suddenly 

accelerating, irresistible loss of freedom caused by the cumulative 

effect of myriad actions of individuals and groups, which, on 

their own, probably appeared rational when they were 

performed. Society evolves, but the environment within which 

we live sometimes changes faster than our evolutionarily driven 

practices, which were well adapted for an earlier period, can 

readily cope with. Land clearing, water pollution and our use 

of fossil fuels illustrate this principle. What is appropriate to 

the pioneer is seen as irresponsible by the descendant. With 

prudence, the pioneer's investment can provide technical and 

social tools to cope with unforeseen problems, but this foresight 

is not inevitable. Sometimes, entrapment can destroy fruits that 

have painstakingly been accumulated over many years. 
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In its most virulent form, the loss of social freedom that 

entrapment entails may manifest as genocide or civil war. In 

other cases it may appear as a lethal pandemic, on a scale not 

only large enough to overwhelm public health infrastructure, 

but even to contribute to the reversal of development (Piot 

2000). 

Thus, in the case of Rwandan genocide, occupation of the 

human carrying capacity of that country reached a limit, a 

threshold (already comparatively low due to the longstanding 

conflict between the two main ethnic groups) beyond which 

mass slaughter erupted. Of course, this genocide had multiple 

proximal causes, from the collapse of the price of its then major 

export, coffee, to flagrant, repeated incitements to kill broadcast 

on the radio. As well, the international community remained 

indifferent or powerless to intervene, just as it did during the 

Irish famine of the 1840s, another clear case of entrapment, 

caused then by the spread of a fungus affecting the potato crop 

(Buder 2000). But none of these factors can reverse the fact 

that the natural, economic and social resources of Rwanda were 

too low to the meet the demand of the population, which, until 

the genocide, was still growing rapidly. Though in decline, the 

total fertility rate was still far above replacement, lagging behind 

the provision of resources or the possibility of out-migration by 

a crucial time period. 

The world has not yet reached the point where water scarcity 

alone will cripple our global civilisation, but it is certainly 

possible to imagine scenarios where its existing and predicted 

shortfall contributes to downward spirals, including among 

several countries that are heavily armed, or that already host 

large populations sympathetic to terrorism. The risk of such 

events needs urgent reduction. 

Escaping the trap 

The solutions to global water scarcity are unlikely to lie solely, or 

even predominantly, with the essentially laissez faire approach 

that has characterised recent international political and economic 

affairs. Yet, paradoxically, price signals will have to be provided to 

reduce water wastage, perhaps utilising a safety net approach to 

ensure the poorest populations gain some water. Unfortunately, 

in countries with poor governance and high corruption (often 

already partially entrapped in ways other than from water scarcity) 

it is likely that such schemes will themselves be porous. 

Much cooperation will be needed. Wealthy countries such 

as Australia have several choices. They can ignore this problem 

and hope for the best. But this risks the closing of the trap. 

Predicting regional chaos, but preparing only by strengthening 

the Australian fortress may be an even more dysfunctional 

solution, not least because it will increase resentment towards 

an attitude perceived as Australian arrogance. 

Development Bulletin 63 



If we are fortunate, cheap desalinisation of sea and brackish 

water will provide a technological rabbit that buys us more time. 

But this will depend on supplies of sufficiently cheap energy, 

including for use to pump water inland. More realistically, a 

blue revolution (El-Beltagy 2000) will email a combination of 

water recycling, reduced wastage, drip irrigation and some 

desalination. Israel already reuses 65 per cent of its domestic 

wastewater for crop production, freeing up additional freshwater 

for households and industries (Postel 1999). 

Ground water supplies, already under intense pressure, will 

be increasingly tapped. With luck and reduced chemical use in 

the enviroment, this water will be and will remain relatively 

free of contamination with pesticides and naturally occurring 

toxic substances, such as arsenic. With even more .Juck climate 

change will not lead to a widespread depletion of soil moisture, 

caused by stronger winds and warmer weather (even in areas 

with increased rain) as some of the more pessimistic climate 

modellers predict. 

Technological solutions will not be enough, but Australians 

could surely increase its research into more efficient uses of water 

and into climate-friendly ways to generate power. Institutions 

- including t~e principles of international law and the way 

Australians relate to other populations- should be strengthened 

in ways that promote international cooperation and friendship. 

This approach will have multiple benefits, not least by reducing 

fertility rates in developing countries. 
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Natural disaster risk reduction: The policy and 
practice of institutional donors 

Sarah La Trobe, Tearfond, UK 

Introduction 
In recent years the developing world has witnessed a significant 

increase in human and material losses associated with 'natural' 

disasters. Both socio-economic and climatic factors are 

contributing to this upward trend in disaster losses. This trend 

is expected to continue over the twenty-first century with 

increasing levels of vulnerability due to population expansion, 

urbanisation, HN/AIDS, environmental degradation and global 

warming. The threat posed by climate change alone is significant. 

The Intergovernmental Panel on Climate Change (IPCC) asserts 

that as a result of climatic changes 'some extreme events are 

projected to increase in frequency and/or severity during the 

21" century' (IPCC 2001). 

Disasters threaten to undo development gains and prevent 

the attainment of the Millennium Development Goals. This 

threat has been increasingly acknowledged by donors, 

governments and institutions since the formation of the 

International Decade for Natural Disaster Reduction (IDNDR) 

in 1989. Nevertheless, the annual growth in numbers of people 

affected by natural disasters suggests that insufficient attention 

is being given to disaster risk reduction. 

In early 2003 Tearfund undertook research to gain a better 

understanding of how institutional donors are responding to 

this issue. 1 The organisations and institutions canvassed in the 

research included the World Bank, the Inter-American 

Development Bank, the governments of the USA, Canada, UK, 

Sweden and Switzerland, the European Union and the United 

Nations. The ProVention Consortium and the United Nations 

International Strategy for Disaster Reduction were also included. 

Key informant interviews were used to determine the level of 

priority these donors place on risk reduction within their relief 

and development policy and practice, and the rationale behind 

this level of prioritisation. This paper reveals the research 

findings, using quotes from key informants to illustrate the 

findings. 

Lack of a 'preventive culture' 

The majority of donors interviewed for the research expressed 

the conviction that risk reduction in the form of disaster 

preparedness and mitigation is ~entia! to protect vulnerable 
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communities from natural hazards and to safeguard 

development. Kreimer (Disaster Management Facility, World 

Bank) observed: 'If we are in the business of reducing poverty 

... one of the mechanisms for this is reducing risk'. Donors also 

expressed belief that risk reduction is a cost-effective intervention 

in - at the very least - those countries most vulnerable to 

disasters. From the Office of Foreign Disaster Assistance, United 

States Agency for International Development, Borns's 

observation was representative of many: although the cost

effectiveness of disaster mitigation and preparedness could not 

be proved, 'There's no doubt in our minds that spending money 

on good mitigation and preparedness activities more than pays 

off'. 

Despite such convictions, however, the research concluded 

that risk reduction remains a relatively low priority within 

donors' relief and development plans, processes and practical 

implementation. This conclusion emerged from open 

discussions with donors including an overview of their risk 

reduction funding levels and staffing allocations. 

An independent consultant interviewed for the research 

observed an economic and political dilemma contributing to 

this insufficiency of risk reduction action: 'It is hard to find 

institutions willing to say, "Let's invest now for deferred benefits 

later to prevent something that may not happen'". Such hesitancy 

is a persistent enemy of the creation of a preventive culture in 

which risk reduction is accepted as a necessity oflife in disaster

prone regtons. 

The need to 'mainstream' risk reduction 

Donors and consultants offered a variety of explanations of why 

donors award risk reduction a low priority. The most frequently 

given was that risk reduction is not 'mainstreamed' into 

development. This commonly and perhaps over-used expression 

implies systematically building risk reduction measures into all 

development programs, rather than promoting disaster 

mitigation and preparedness measures as isolated entities. Other 

explanations included a lack ofknowledge of what risk reduction 

is and how to do it, the fact that neither relief nor development 

sectors within donor organisations fully 'own' risk reduction as 

their specific responsibility, and the fact that risk reduction 
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competes with other pressing development needs, both valid 

and invalid. These three key issues are referred to in the research 

as 'Knowledge', 'Ownership' and 'Competition'. 

The research proposes that these three issues are not, in fact, 

additional to the problem of lack of mainstreaming but 

symptomatic of it. Paradoxically, however, whilst each issue is 

an effect of the primary problem of lack of mainstreaming, it 

also acts as a barrier to solving it. If risk reduction is to be 

successfully integrated into development, therefore, it is 

necessary to break down the barrier that each issue represents. 

Knowledge 

Development specialists within donor organisations frequently 

fail to integrate risk reduction into their work because they lack 

awareness and understanding of what it entails, both as a concept 

and in practice. Contributing to and perpetuating this lack of 

understanding is the fact that most organisations fail to 

communicate effectively between sectors and departments. The 

majority of risk reduction specialists interviewed for the research 

were located in humanitarian aid departments, and their 

knowledge of the issue was not shared with development 

departments as a matter of course. 

Another factor contributing to confusion surrounding the 

concept and practice of risk reduction is that it is very broad in 

its scope. There is a wide range of preparedness and mitigation 

activities (ranging across a number of sectors), and a variety of 

agencies working in this field. This broadness of scope, or what 

one informant called 'nebulousness', can prevent risk reduction 

from being recognised and reported on as such. For example, 

the European Parliament has mandated the European 

Commission Humanitarian Office (ECHO) to spend 15-20 

per cent of its budget on disaster preparedness. Billing (ECH 0) 

observed that achievement of this target 'depends on what we 

are defining as disaster prevention'. 

Finally, the breadth of terminology used by the disaster 

management community to describe risk reduction can also 

contribute to lack of understanding of the issue. While science 

has, undoubtedly, contributed much to reducing the scale of 

disaster losses, the use of complex mathematical formulas to 

understand risk and vulnerability can hinder practical 

implementation in the field. 

Recommendations 
In order to address the issue oflack of knowledge, those with a 

sound understanding of risk reduction (often those placed within 

the humanitarian aid sector) should seek to communicate more 

effectively with relevant development departments. This may 

require adopting developmental language, and emphasising the 

links between disasters and poverty. Well documented case 
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studies, although context specific, are useful in demonstrating 

to development sectors both what is meant by disaster risk 

reduction and how it can be implemented. Although risk 

reduction should not and cannot stand alone if it is to be 

effective, a separate disaster risk reduction unit may be necessary 

to pilot projects, develop case studies and training materials, 

and ensure the dissemination of these throughout an 

organisation. 

Ownership 

Neither relief nor development sectors within donor agencies 

fully 'own' risk reduction as their specific responsibility and, 

consequently, the issue falls in the gap between relief and 

development processes. 

Looking at the subject from the relief sector perspective, 

many of the concepts associated with the design and delivery of 

risk reduction projects demand a developmental approach and 

mindset over a period of time far longer than the average relief 

intervention. Fankhauser (Swiss Agency for Development and 

Cooperation (SDC)) made the observation that the SDC's 

Humanitarian Aid department has the mandate to be the 

implementing agency for disaster risk reduction, but it cannot 

provide the long-term approach that preventive action requires. 

Similar observations were made by other donor organisations. 

Consequently, there is a general acceptance within the disaster 

management community of the need to increase the level of 

ownership of risk reduction among development sectors, which 

are arguably in a stronger position to reduce disaster risk on a 

global scale. 

However, as in the relief sectors, risk reduction does not sit 

particularly comfortably with development specialists, as they 

tend to perceive disasters as an unfortunate detour on the 

developmental path. In so doing they fail to draw a link between 

the failings of development and inherent underlying risks 

repre.Sented in the form of a disaster. Schaar (Humanitarian 

Affairs and Conflict Division, Swedish International 

Development Agency (SIDA)) informed us that his development 

colleagues do not view disaster crises as integral to their arena 

of work but 'a kind of anomaly to it'. 

Another barrier to the ownership of risk reduction is a 

perception that pro-poor development work by its very nature 

reduces the risk of disaster, and hence the development 

community already owns the problem. This perception was 

expressed by an informant within the UK's Department for 

International Development: 

The poor tend to be the most vulnerable members of society 
- hence they are often worst affeaed by disasters. Therefore, 
if your development brief is really pro-poor, and you are really 
tackling the root causes of poverty through your work, then 
surely you are reducing people's exposure to disaster risk. 
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There is logic but also significant dangers in this argument. 

Some key mitigation requirements are not naturally related to 

livelihood protection, yet retain life-preserving importance. 

Secondly, the 'pro-poor development' approach can play down 

the importance of specific actions needed to reduce disaster risks. 

For example, every child being educated in a seismically active 

area needs to be taught basic seismic preparedness measures, 

yet this action cannot safely be assumed to be part of 'doing 

development'. It is too easy, then, to hide wittingly or unwittingly 

behind the notion that development naturally encompasses risk 

reduction without assessing, analysing and subsequently 

consciously reducing risks. 

Recommendations 

In order to increase the level of ownership of risk reduction by 

development specialists, the Inter-American Development Bank 

is in the process of developing a practical guide for its staff in the 

form of a risk assessment 'checklist'. Nine sector-specific checklists, 

developed in cooperation with internal staff, will ensure a project 

is approved only once it has been considered in light of the disaster 

risks it faces, and the way in which it will withstand and mitigate 

these risks. The checklist approach represents concrete action to 

change institutional responses, and as such its principles can be 

usefUlly copied by other organisations. 

Competition 

Whilst many donors believe that much more can and should 

be achieved in the field of disaster prevention, a very real struggle 

to implement risk reduction measures in vulnerable regions 

pervades. This struggle is in part due to both valid and invalid 

differing priorities as expressed by communities and high-level 

decision makers. 

Relief specialists endeavouring to tackle the issue of disaster 

prevention face a major constraint. The attempt ofhumanitarian 

aid departments to undertake disaster prevention is hampered 

by a rising number of disasters and increased pressure to respond. 

Ressler (United Nation's Children's Fund (UNICEF)) observed, 

'The scale of human needs in the world today is so 

overwhelming, simply meeting humanitarian needs exceeds all 

the systems we have in place'. The answer to this problem is to 

mainstream risk reduction into development in order that 

human and material resources for it can be increased. However, 

the need to engage with other important issues was frequently 

given by donors as a reason why more development finances 

could not or should not be invested in risk reduction. For 

example, Aysan (United Nations Development Programme) 

asserted that the level of priority given to the issue by the UN is 

'not a misrepresentation in relation to ... the [global] scale of 

problems and issues'. 
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Whether the current level of priority awarded to disaster 

risk reduction vis-a-vis other development needs is a 

'misrepresentation' is a fUndamental question. Unsurprisingly, 

local communities finding it difficult to survive on a daily basis 

may view disaster preparedness as an unaffordable luxury. 

However, at a macro level, is a similar attitude of non

engagement with the issue acceptable? Non-engagement can 

be due to a number of valid development issues, trade and debt 

being two such examples. However, it can also be due to invalid 

political priorities. As one consultant asserted, disaster risk 

reduction is sometimes ignored or delayed in application because 

of 'confusing, conflicting, and unacceptable priorities as 

expressed by the affected country'. It is indeed interesting to 

note that, whereas risk reduction is constantly fighting to 'prove 

its worth', politicians do not often raise the question of the costs 

and benefits of p_roposed emergency relief programs. This could 

be due to the high 'visibility' of relief work, and the profile a 

government can acquire through being seen to respond to major 

disasters, causing it to prioritise relief over risk reduction. 

Recommendations 
Addressing the issue of competition requires the development 

and dissemination of case studies and cost-benefit analyses, to 

demonstrate the validity of risk reduction in development 

programming. It also requires building risk reduction initiatives 

into the existing context, agenda and priorities of developmental 

strategies. In this way, risk reduction will be viewed less as 

competing with other development needs and more as an 

integral and vital part of development itself. Schaar (SIDA) 

stressed the need to ensure that the risk reduction dimension is 

included in SID A's description of the meaning of poverty. If we 

manage this, he argued, 'it would be such an integral element 

we wouldn't need to see it as one area that competes with others'. 

Conclusion 

At the World Summit on Sustainable Development in 

Johannesburg, 2002, agreements on local, national and 

international disaster preparedness and mitigation were included 

in the Summit's Plan of Implementation. While this was 

encouraging, time-bound targets for implementation of the 

agreements were noticeably lacking, raising the question of how 

they will be implemented and monitored. It may also be 

questioned how the Millennium Development Goals will be 

attained without a significant and widespread increase in 

investment in disaster prevention in the world's most vulnerable 

countries. 

Institutional donors recognise that natural disaster 

preparedness and mitigation in certain contexts is cost-effective 

in preventing loss of life, livelihoods and safeguarding 
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development. Failure to invest in risk reduction, therefore, is both 

illogical and morally indefensible. As Ressler (UNICEF) observes: 

'the longer we delay in addressing risk reduction and preparedness, 

the greater the impact, scale and cost of emergencies.' 

A primary reason why donors do not award risk reduction 

the attention it deserves is because they fail to systematically 

integrate it into development planning and programming. Risk 

reduction must be viewed as an integral element of sustainable 

development, rather than an ad-hoc activity for special 

circumstances. Clearly, greatest progress needs to be made in 

development sectors of donor organisations in terms of 

understanding, owning and addressing risk reduction within 

the context of their work. However, relief sectors have a dual 

responsibility. They must seek to mitigate disaster risks where 

possible within relief interventions, and they may need to take 

the lead in promoting and developing a strong corporate 

understanding of the issue within an organisation. 

Failure to mainstream risk reduction has long been the · 

subject of discussion among the disaster management 

community, and, as such, Tearfund's research does not make a 

new discovery. However, through identifying the main 

impediments to mainstreaming and proposing practical steps 

towards overcoming them, the research aims to encourage new 
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and more effective risk reduction action by donors and other 

organisations, particularly: 

• moves to integrate risk reduction into all 

development programming in disaster-prone 

countries, including the development of practical 

tools for community-based risk assessment to aid 

development professionals in their analysis and 

reduction of risks; and 

• support given to individuals and units focused on. 

making the above happen. 

Note 

1. The complete version ofTearfund's research report, Natural 
Disaster Risk Reduction: The Policy and Practice of Selected 
Institutional Donors, co-authored by Sarah La Trobe, Public 
Policy Officer, Environment and Disasters, and Paul Venton, 
Disaster Mitigation and Preparedness Officer, can be obtained 
from <www.tearfund.org/policy>. 

Reference 

IPCC (Intergovernmental Panel on Climate Change) 2001, Summary 
for Policymakm Climate Change 2001: Impacts, Adaptation and 
Vulnerability, IPCC, Geneva. 
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A livestock ride out of poverty and into world trade 

Carlos Sere, International Livestock Research Institute, Kenya1 

While much political debate and posturing surrounds the World 

Trade Organization (WTO) negotiations, Australian politicians, 

farmers and the general public would do well to take account 

of another major development in agricultural trade, which also 

offers much for Australia and its near neighbours. Demand for 

meat and milk is expected to double between 2000 to 2020 in 

Asia. Coined the 'livestock revolution', much of the demand is 

centred in developing countries and is fuelled by population 

growth, increasing urbanisation and growing prosperity. For 

people in developing countries of the region this means increased 

access to high quality animal products and micronutrients, but 

also offers the opportunity for increased incomes, nutrition and 

health. But the poor may not benefit and developed countries 

such as Australia may not profit from a greater slice of arising 

from Cancun in September. 

The benefits of international trade in stimulating economic 

growth are widely acknowledged, particularly in Southeast Asia 

and China. However, agriculture is one trade sector, worldwide, 

in which there has been considerable protection of domestic 

markets. WTO negotiations to liberalise agricultural trade seek 

to establish risk-based rules to regulate trade flows and improve 

access to markets. These rules need to reflect the needs of all 

producers and consumers, the poor as well as the rich. In 

addition, economic efficiency arguments need to be linked to 

broader welfare considerations, such as pollution, antibiotic and 

pesticide resistance, and increased income disparities. 

Outside of the much-discussed WTO round, there remains 

much hope for rural development. In Asia, poverty remains a 

fact of life for over 650 million people, despite spectacular 

economic growth in several countries. The poor are largely found 

in rural areas and many keep livestock - in Southeast Asia 

there are 60 million poor farmers who keep livestock. The 

equivalent figure for South Asia is 200 million. Livestock 

contributes to food security through its multiple roles in Asian 

farming systems. For example, eating even a small amount of 

animal products corrects micronutrient deficiencies in the cereal

based diets of the poor. 

Livestock are an important and regular source of income 

and often the only insurance against crop failure. The poor 

clearly value livestock. In Bangladesh, over 50 per cent of the 

requests for loans to the Grameen Bank, which assists the 

'poorest of the poor', are for the purchase oflivestock, mainly 

for milk production and fattening for sale. Manure provides 
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fertiliser for crop production while livestock convert crop

residues and other feeds not directly utilisable by humans into 

high value and nutritious meat and milk. In these and other 

ways, livestock make vital contributions to human 

dev~lopment and to agriculture, an industry that provides 

employment for over half the workforce in countries like 

Indonesia and Thailand. 

The development of industrialised systems to produce pigs 

and chickens is a feature of the livestock revolution in Asia. In 

Thailand, for example, 80 per cent of the pigs are produced in 

industrialised systems. Urbanisation, technologies, complex 

market-chains, enhanced transportation systems, and output

maximising policies are driving these changes. To better serve 

society, policies need to reflect the true economic, social and 

environmental costs oflivest~ck production systems, from small 

to large scale. 

How can the poor capture the opportunities provided by 

the livestock revolution? A range oflargely public interventions 

outside contentious trade negotiations can improve their market 

access and incomes. These include pro-poor policies, 

technologies and institutions. As examples, pro-poor policies 

include targeted investment in rural infrastructure and the 

removal of subsidies that favour large versus small producers. 

Vaccines have been an effective technology for the poor. A 

thermostable vaccine against rinderpest has reduced risk for 

smallholders as well as contributing to the near eradication of 

rinderpest worldwide. Dairy cooperatives in India have helped 

improve the incomes and livelihoods of more than I 0 million 

households. However, some argue that their pro-farmer milk 

policies have been at the expense of poor consumers, showing 

that interventions need to be assessed and re-ass~ssed for their 

net pro-poor benefits. 

Access to markets for the poor is a key demand of developing 

countries. The challenge is to balance the protection of food 

safety with poverty reduction benefits. Such trade-offs are 

nothing new, as acceptable standards for safe foods have evolved 

to reflect changes in food production and distribution systems. 

While access to international markets will require standard safe 

food rules, exceptions appropriate for individual domestic 

markets should be considered. For example, where consumers 

boil milk, the local sale of unpasteurised milk allows small 

producers and market agents to gain a living with minimal health 

risks to consumers. 
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And what are the implications for Australia? The livestock 

revolution offers a great opportunity for Australia, since most 

of its benefits will occur in Asia. With strategic livestock 

interventions, reduced poverty and enhanced sustainable 

development should be achieved in many Asian countries. Richer 

neighbours will demand more livestock and other products, 

make better trade partners and present less risk of exporting 

their disease, environmental and social problems. Recent 

evidence shows that it is increasingly difficult to isolate a country, 

either from disease threats such as SARS and foot and mouth 

disease (FMD), or socio-political conflicts. ABARE has 

estimated that an outbreak of FMD in Australia would reSult 

in an economic loss of A$2.7 billion in the first year alone. 

Thus, appropriate livestock development in Asian countries can 

be of great benefit to Australia and Australia has much to offer 

in this process. 

Note 

l. Dr Sere was keynote speaker at the ATSE Crawford Fund 
conference, The Livestock Revolution: A Pathway from 
Poverty?, held at Parliament House, Canberra, 13 August 2003. 
Further information can found at <www.crawfordfund.org>. 

Asian and Pacific Studies and Community 
Development Courses 
Victoria University offers: 
• Asia Pacific Community Development 
courses for people interested in working (or already working) in community development in Asia and the 
Pacific or in development organisations with programs in the region. 

• General Stream Asian and Padfic Studies 
courses for people interested in careers in administration, business, education or researc~ who need a 
comprehensive overview of the critical issues shaping Asian and Pacific culture and society. 

Undergraduate BA programs are available in Community Development (Asia 
Pacific Stream), Asian Studies, Asian Studies/International Trade, and Asian Studies/Tourism Management. 
Basic requirement: Australian year 12 equivalent or demonstrated community work experience 
(paid or voluntary). 

Postgraduate Grad.Dip and Masters programs are available in Asian and Pacific Studies (General stream) 
and Asian and Pacific Studies (Community Development stream). Basic requirement: a tertiary degree 
level qualification in any discipline. 

Mature age entry encouraged. 

For further information and application 
forms contact Teah Farrugia, 

VICTORIA : 

Phone: 61 + 3 + 9365 2240 
Email: teah.farrugia@vu.edu.au 
Victoria University 
Arts Faculty, St Albans campus 
PO Box 14428, MC, 8001. 
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New Books 

Blue Gold: The Battle against 
Corporate Theft of the World's 
Water 

Maude Barlow and Tony Clarke, 2002. 

ISBN 185353937X I, UK£20, 296 pp., 

Earthscan Publications Ltd, 120 

Pentonville Road, London N1 9]N, UK 

Tel- +44 (0)20 7278 0433; Fax: +44 

(0)20 7278 1142; Email: 

weborders@earthscan. co. uk; Web: http:!/ 

www. earthscan. co. uk 

Fresh water is rapidly becoming big 

business, and a preserve of the wealthy . 

The world's most fundamental and 

indispensable resource - water - is 

becoming scarcer, fast. In fact, a global 

shortage of water is looming as one of the 

most threatening ecological, economic, 

and political crises of the 21st century. 

What is worse, the 'solutions' proposed 

are only making the problems more 

severe. The privatisation of water, often 

on the instructions of the World Bank or 

other lenders, provides ready monopolies 

World Water Vision: Making 
Water Everybody's Business 

William J Cosgrove and Frank R 

Rijsberman, March 2000. ISBN 

1853837)(, 138 pp., UK£12.95 with free 

CD ROM, Earthscan Publications Ltd, 

120 Pentonville Road, London N1 9]N, 

UK Tel- +44 (0}20 7278 0433; Fax: +44 

(0}20 7278 1142; Email: 

weborders@earthscan.co.uk; Web: http:!/ 

www. earthscan. co. uk 

The water crisis is a crisis of management. 

At its heart is the question of whether water 

can be used more efficiently. The greater 

our productivity with the same amount of 

water, the less the need for infrastructure 

development, the less the competition for 

water, the greater the local food security, 

the more water for agricultural, industrial, 

and household uses, and the better for the 

environment. As the World \%ter Vzsion 

convincingly argues, the water crisis need 

not deepen and intensify. Alarming trends 

can be reversed and the use and 

for business - and makes access a development of water resources made 

function of ability to pay, rather than need 

or entitlement. As a result, more and more 

of the world's water resources are being 

directed away from the ecosystems and 

communities that depend on them, while 

the demand from industry, agriculture, 

and a growing population, rises 

inexorably. 

Blue Gold tells the frightening story 

of the commodification of water and its 

consequences. It illuminates the issues 

and starkly identifies the choice we have 

to make: to become responsible 

custodians, managing and distributing 

water in the public interest. The authors 

are affiliated with the Council of 

Canadians (Barlow) and the Polaris 

Institute (Clarke). 

sustainable. Success will require an 

integrated approach to the management 

of highly complex systems. But if we 

change our behaviour and the way we 

manage water, we can achieve a desirable 

future for the earth and its people. 

The World \%ter Vision is the product 

of the most comprehensive analysis of the 

world's water resources ever undertaken. 

Based on contributions from thousands of 

experts involved in regional, national, and 

sector consultations, it provides an 

authoritative diagnosis of water resources 

and the pressures on them- and lays out 

the steps we must take. The accompanying 

free CD-ROM contains all the 

background documents produced during 

the World Water Vision exercise -
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thousands of pages of regional and sector 

scenarios, special studies, newsletters, and 

information sheets. 

The Economics of Water 

Management in Developing 
Countries: Problems, Principles 
and Policies 

Phoebe Koundouri, Panos Pashardes, 

Timothy M Swanson and Anastasios 

Xepapadeas, 2003. ISBN 1 84376 122 X 

296 pp., hb, UK£65.00; Edward Elgar 

Publishing, Glensanda House, Montpellier 

Parade, Cheltenham, Glos GL50 1 UA, 

UK; Tel +44 {0) 1242 226934; Fax: +44 

{0) 1242 262111; 

Web: www.e-elgar.co.uk 

The increasing scarcity of water resources 

(in terms of quantity and quality) is one of 

the most pervasive natural resource 

allocation issues facing development 

planners throughout the world. This 

problem is especially prevalent in less 

developed countries where the 

management of this valuable resource has 

become a critical policy concern. This 

authoritative new volume outlines the 

fundamental principles and difficulties that 

characterise this challenging task. 

The authors begin by detailing the 

significant problems of water management 

which are specific to developing countries. 

In particular, they highlight the political 

economy of water management in the 

context of both pricing and institutional 

reform. Five case studies from a variety of 

developing countries extend these themes 

and examine other important issues such 

as water markets, irrigation and the 

measurement of groundwater scarcity. 

Finally, using Cyprus as an example, the 

authors demonstrate the manner in which 

improved water management policies can 

be implemented in a developing country. 

This final part serves to illustrate the policy 

solutions to the problems laid out in earlier 

chapters. 
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Thirsty Planet: Strategies for 
Sustainable Water Management 

Constance Elizabeth Hunt, 2003. ISBN 

184277 242 2, hb, UK£49.95; ISBN 1 

82477 243 0, pb, UK£15.95, 256 pp., 

Zed Books {Australian distributor), Astam 

books PL, 57-61 john Street, Leichhardt, 

NSW 2038. Tel: {02) 9566 4400; 

Fax: (02) 9566 4411; EmaiL· 

astam@interconnect.com.au; Web: 

www.zedbooks.demon. co. uk 

By the year 2005 nearly 2 billion people 

will live in regions or countries with 

absolute water scarcity, even allowing for 

high levels of irrigation efficiency. In the 

face of this emerging global water crisis, 

how should the planet's water be used and 

managed in the 21st century? Current 

international water policy sees nature 

competing with human uses of water: the 

task for humanity is to divide the planet's 

water between uses such as food 

production, providing water supply and 

sanitation to human communities, and 

protecting the environment. Hunt takes 

issue with this perspective. She suggests 

that nature is the source of water and only 

by making the conservation of nature an 

absolute priority will we have water in the 

future to apply to human uses. 

It is essential to manage water in ways 

that maintain the water cycle and the 

ecosystems that support it. This book looks 

at the complexity of the problem; it 

provides a wide array of ideas, information, 

case studies and ecological knowledge -

often from remote corners of the 

developing world- that could provide an 

alternative vision for water use and 

management at this critical time. Essential 

and compelling reading for students on 

courses related to water resources 

management and development; water 

managers and decision makers, and non

specialists with an interest in global water 

ISSUes. 

The World's Water 2002-2003: 
The Biennial Report on 
Freshwater Resources 

Peter H Gleick et aL, 2002. ISBN 1 

55963 949 0, 310 pp., $32.50 pb, Island 
Press, 1718 Connecticut Avenue, Nw, 

Suite 300, Washington DC 20009 1148; 

Tel: 202 232 7933; Fax: 202 234 1328; 

Email- injo@islandpress.org; Web: 

www.islandpress.org/. Australian 

distributor: Elsevier Science, 30-52 

Smidmore Street, Marrickville NSW 

2204, Australia. Tel- 612 9517 8999; 

Fax: 612 9517 2249; Email: 

service@elsevier.com.au; Web: 

www. is/andpress. com/books/ 

The Worlds \%ter is the leading source of 

information on the state of the world's fresh 

water resources, offering comprehensive and 

accessible analysis of the most important 

topics in water resource policy worldwide. 

It reviews major trends and events and 

provides the most up-to-date data available 

on water resources and their use. As in earlier 

volumes, the 2002-03 edition includes 

insightful analysis of a wide range of water 

·issues followed by overview chapters on key 

topics of current interest. It offers tables of 

water data, and examines the causes and 

impacts of water overuse and degradation 

as well as institutions involved in governing 

water resources. Most importantly, it 

establishes strategies and standards by which 

we can begin to set water policy on a more 

rational, equitable, and sustainable course. 

The World's \%ter is the only book that 

offers current data and analysis on fresh 

water resources worldwide and the political, 

economic, scientific, and technological 

issues associated with them. It is an author

itative reference for non-specialists and 

specialists alike, including policy makers, 

water resources specialists, and planners, as 

well as students and scholars in 

environmental policy, geography, hydrology, 

ecology, and related fields. Other titles in 

this series: World's Water 1998-1999, 

World's Water 2000-2001. 
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Chapter 5 - Water and Climate 
Change: Threats to Pacific Island 
Nations 

William CG Burns, Chapter 5 in The 

Worlds ~ter 2002-2003, Iskznd Press, 

pp. 113-132, http:llwww.pacinst.org/bookl 

worlds_water _2002_chapter5.pdf 

The Pacific Institute has been exploring the 

links between water resources and climate 

change since its inception 15 years ago. We 

continue to look at the impacts of global 

warming on water, in this chapter focusing 

on Pacific Island Nations. 'While the 

popular press has focused on the threat of 

inundation of island coastal areas by rising 

sea levels, perhaps the most critical near 

and long term threat to small island nations 

is the possible impacts of climate change 

on fresh water quality and availability,' 

noted William CG Burns, the author of 

this chapter. 

Pacific Island developing countries 

consist of 22 political entities spread out 

over 11 million square miles of ocean. 

And while Pacific island developing 

countries are responsible for only 0.03 per 

cent of the world's carbon dioxide 

emissions, the residents of these islands 

are likely to suffer some of the earliest and 

most severe impacts of climate change 
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over the next two centuries. Fresh water 

is in extremely limited supply in many 

South Pacific island states. Only 50-75 

per cent of the residents of Samoa 

currently have access to safe water for 

example. Global warming will worsen this 

problem significantly: As sea levels rise, 

saltwater will intrude into the ground 

water of many island nations and the loss 

offresh water resources could render some 

island, including Kirabati and Tuvalu, 

uninhabitable. 

South Pacific Least Developing 

Countries: Towards Positive 
Independence 

Binayak Ray, 2003, US$15.00, 

Progressive Publishers, Kolkata, India; 

South Pacific Distributor: USP Book 

Centre, PO Box 1168, Suva, Fiji. Tel· 

(679) 321 2817; Fax: (679) 330 3265. 

Also avaikzble from the Secretary, 

Department of Political and Social 

Change, Australian National University, 

CanberraACT0200. Tel· (02) 6125 

54790; Email: beverley.fraser@anu.edu.au 

In this thought-provoking study, 

Binayak Ray examines the situations of 

the five Pacific Island states which are 

included in the UNDP's definition of 

least developing countries: Kiribati, 

Samoa, Solomon Islands, Tuvalu and 

Vanuatu. The poor economic 

performance of these five countries, he 

argues, has kept them dependent on 

others, with the result that they have 

not achieved 'positive independence'. 

While to an extent poor economic 

performance may be traced to such 

factors as locational disadvantage, high 

rates of population growth, and lack of 

good governance, the policy 

prescriptions of outside agencies have 

not led to any fundamental 

improvement that can be sustained 

without outside support. However, Ray 

sees hope in recent technological 

developments which may enable these 

small island states to harness resources 

from their vast EEZs. His analysis thus 

goes well beyond the bounds of 

conventional economic prescriptions 

for the region and challenges some of 

the conventional wisdoms of both 

policy makers and Pacific Islanders 

themselves. 

Biniyak Ray is an economist who has 

spent a largre part of his career in policy 

making in the field of development 

assistance, and is familiar with the 

problems of the region. 
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International Journal of Water 
Resources Development 

Carfax Publishing, PO Box 352, 

Cammeray, NSW 2062, Australia. Tel: + 

61 (0)2 9958 5329; Fax: +61 (0)2 9958 

2376; Email: journals.orders@tandfco.uk; 

'Web: www.tandfco.ukljournals. Print 

ISSN 0790 0627, Online JSSN: 1360 

0648 Institutional Rate US$711 (includes 

ftee online access); Personal Rate (print 

only) US$124. 

This journal covers all aspects of water 

management in both industrialised and 

Third World countries. Contents focus on 

the practical implementation of policies for 

water resources development, monitoring 

and evaluation of technical projects, and, 

to a lesser extent, water resources research. 

Articles are rigorous and in depth, and range 

in approach from applied geographical 

analysis to the examination of strategic, 

economic and social issues. A sample copy 

can be accessed on the website. 

Water Policy 

IWA Publishing_ Alliance House, 12 

Caxton Street, London, SW1 H OQS, UK 

Tel: 44 (0)20 7654 5500; Fax: 44 (0)20 

7654 5555; Email:jbell@iwap.co.uk (Mrs 

Jo Bell); 'Web: http:!/ 

www.iwapublishing.com. !SSN 1366-

7017, print subscription institutional rate: 

US$575.00; • 520.00; £330.00. Order 

through Portland Customer Services, 

Commerce 'Way, Colchester, C02 8HP, 

UK Tel: 44 (O) 1206 796 351; Fax: 44 

(O) 1206 799 331; Email: 

sales@portland-services.com 
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Journals 

'Water Policy is the official journal of the 

World Water Council. Throughout the 

world there is a growing need to build a 

capaciry for integrated water management 

in order to create new opportunities for 

cooperation, community and peace 

building; to respond to scarcities; and to 

manage local, national and trans-boundary 

conflicts. Building this capacity for 

integrated water management calls for a new 

dialogue between many different private and 

public communities - policy making, 

diplomatic, administrative, financial, legal 

and technical/scientific. This dialogue must 

also include the traditional water 

communities - industrial, urban, 

agricultural and transportation. 

'Water Policy provides a forum for this 

dialogue. It invites these communities 

into this forum both to shape and to be 

shaped by thinking and debate on water 

policy worldwide. The journal will 

publish analyses, reviews and debates on 

all policy aspects of water resources. 

Water Policy will publish reviews, 

research papers and progress reports in, 

among others, the following areas: 

financial, diplomatic, organisational, 

legal, administrative and research; 

organised by country, region or river 

basin. Editor-in-Chief: J Delli Priscoli, 

US Army Corps of Engineers, Institute 

for Water Resources, USA. 

Water Resources 

Kluwer Academic Publishers, 100 Borough 

High Street, London SE11LB, England. 

Tel: +44 20 7863 3000; Fax: +44 20 

7863 3314. Order ftom http:!/ 

www. wkap.nl!homelorderinginfo!!SSN 

0097-8078. Subscription rate: EUR 

2241.00; USD 2031.00. 

Water Resources, the English-language 

translation of Vodnye Resursy, details 

progress in the assessment of water 

resources, integrated water-resource use, 

water quality, and environmental 

protection. The coverage spans many areas 

of research, including prediction of 

variations in continental water resources 

and regime; hydrophysical and 

hydrodynamic processes; environmental 

aspects of water qualiry and protection; 

economic, social, and legal aspects of water 

resource development; water resources 

outside Russia; and experimental methods 

of investigation. Editor-in-Chief: Martin 

G Khublaryan, Water Problems Institute, 

RAS, Moscow, Russia. Please also check 

http:/ /www.maik.ru/ 

Focus on Water 

AusAID Publications, Canberra Mailing 

Centre, PO Box 462, Fyshwick ACT 

2609; Tel· 02 6269 1230; Fax: 02 6269 

1229; Email· books@ausaid.gov.au; 

'Web:www. ausaid.gov. au 

Focus is the magazine of Australias overseas 

aid program. It is published by AusAID 

with the aim of increasing communiry 

awareness and understanding of the 

Australian Governments overseas aid 

program. With 2003 designated as the 

International Year of Freshwater, Australias 

aid program is making concerted efforts 

to help provide safe water and functioning 

water systems to millions of people in the 

developing world. The Summer 2002/03 

issue of Focus (vol 17, no. 3) looks at 

Australiaswater aid programs in PNG, the 

Pacific, South and East Asia, Africa and 

the Middle East. 
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Valuing Water for Better 
Governance: How to Promote 
Dialogue to Balance Social, 
Environmental and Economic 

Values? 

Gary Wolff, Pacific Institute, jack Moss, 

Suez, Graham Gladden and Eric 

Guttieriez. Available from http:!/ 

www.pacinst. orglreportslvaluing_waterl 

index.htm 

Solving the fresh water crisis requires 

significantly more investment and 

spending in the water sector. But getting 

Reports 

Untapped Connections: Gender, 
Water and Poverty 

Prabha Khosla and Rebecca Pearl, 2003. 

Womens Environment and Development 

Organization, 355 Lexington Avenue, 3,.,; 

Floor, New York, NY 10017-6603, USA. 

Tel: 212 973 0325; Fax: 212 973 0335; 

Email· wedo@wedo.org; Download full 

pdf version from www. we do. org 

This report provides an overview of the 

relationship between gender, poverty and 

water. The first section explores how, in 

every corner of the globe, women play a 

more money requires broader agreement central role in managing water supply and 

among stakeholders than exists at present. 

A powerful way of obtaining broader 

agreement is to clarify through dialogues 

our values, value differences, and common 

ground. When this is done, people and 

businesses are willing to pay more for water 

systems and their governance, which in 

turn enables water systems and their 

managers to deliver more value to people 

and businesses. Dialogue about values also 

strengthens the legitimacy and 

sustainability of formal political decisions; 

many of which have been reversed or 

deferred at great cost because underlying 

value issues were ignored. Dialogue about 

values is essential to create a 'virtuous circle' 

of progress in the water sector. This paper 

develops an initial intellectual framework 

for such dialogue. This paper was 

sponsored by the Business and Industry 

CEO Panel for Water and was originally 

presented at the Third World Water 

Forum, March 2003. 
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distribution. It also examines how access 

to water and sanitation has implications 

for women's health and economic activities. 

Case studies highlight water projects and 

initiatives that have succeeded in elevating 

women's status. Section two presents 

strategies for translating government 

commitments on gender, poverty 

eradication and water and sanitation into 

ac:tion by advocating for a gender 

perspective in water and sanitation related 

policies. As a fundamental component of 

sustainable development, water is a strong 

entry point for global advocacy on 

connected issues such as human rights, 

economic justice, poverty, reproductive 

rights, land, health, HIV/AIDS, and 

energy. Section three, is a compilation of 

existing government commitments on 

gender, poverty and water. 

Global Water Grab: Exposing the 
Private Water Industry 

http://www. polarisinstitute. orglpubsl 

pubs_global_water _grab _intro.html 

The main purpose of this pamphlet is to 

provide a look at how the major corporate 

players in the global water industry today 

are able to make use of international trade 

agreements and financial regimes to 

accelerate and consolidate the privatisation 

of public water systems. The pamphlet 

identifies who the major water corporations 

are, how they operate, and what their track 

record has been in providing water services 

around the world. It also provides a few 

examples of new rules being quietly 

negotiated in trade agreements like the 

GATS, that support the corporate takeover 

of water. In addition, this booklet exposes 

how water corporations exploit the global 

south by profiting from the financial levers 

of the IMF and World Bank. 

Sustainability of Agriculture in 

Bougainville Province, Papua 
New Guinea 

RM Bourke and T Betitis, 2003. Land 

Management Group, Department of 

Human Geography, Research School of 

Pacific and Asian Studies, Australian 

National University, Canberra. Tel: +61 2 

6125 2246; Fax: +61 2 6125 4896; 

Email: lmg@anu.edu.au 

Report of a study conducted in September

October 2002 of village agriculture in 

Bougainville Province, for the Bougainville 

Provincial Government and PNG 

Department of National Planning and 

Monitoring and funded by the Australian 

Agency for International Development. The 

purpose of the_ study was to identify 

problems with current land use for 

subsistence food production; to assess the 

sustainability of village food production 

systems; to identify locations where stress is 

now occurring or may occur in the medium 

term (5-15 years); to assess the likely impact 

of increased cash cropping on food 

production; and to make recommendations 

for research and development activities to 

address any problems identified. 
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Water and the Least Developed 
Countries 

Saleemul Huq, Hannah Reid, and Laurel 

Murray, 2003. International Institute for 

Environment and Development (liED). 

Report prepared for the United Nations 

Office of the High Representative for the 

LDCs, LLDCs and SIDS. Available online 

at: http://www.iied. orgldocslclimatel 

water&ldcs.pdf 

• RMIT 
UNIVERSITY 

This paper described the reduction in water 

availability brought about by darns, river 

modification, engineering work and the 

fact that people now withdraw annually 

about half of the water readily available for 

use from rivers. These same factors cause 

losses of habitats and biodiversity, which 

can be a major problem for the large 

numbers of people who rely on inland 

fisheries for their protein intake. The 

authors also discuss poor water supply and 

sanitation, which lead to high rates of 

water-related diseases such as cholera, 

diarrhoea and dysentery. 

Source Bulletin - water and 
sanitation news review 

IRC International "Wlter and Sanitation 

Centre, PO Box 2869,2601 CW Delft, 

The Netherlands. Tel· +31-15 2192939; 

Fax: +31 15 2190955; Email· 

general@irc.nl; 'Web: http://www.irc.nl 

Source Bulletin is published bimonthly by 

IRC International Water and Sanitation 

Centre in cooperation with the Water 

Supply and Sanitation Collaborative 

Council (WSSCC). Available online at 

http://www.irc.nl/source . 

I nternationa I 
Development 

The world is entering a new phase of globalisation, politics, history, philosophy and environmental studies. 

The program can be undertaken by Distance Education 

or On-Campus at RMIT in Melbourne. 

a period of rapid and potentially disruptive change. 

The RMIT International Development program is 

designed to provide development professionals, and 

those wishing to embark on a career in international 

development, with the skills and knowledge required 

to promote sustainable human development in this 

For further information 

contact the Program Co-ordinator, 

Roger Trowbridge on telephone 

(03) 9925 3798 or e-mail 

complex, changing environment. The program takes a roger.trowbridge@rmit.edu.au 

multi-disciplinary approach, drawing on economics, sociology, or visit www.rmit.edu.au/tce/ssp/id 
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Organisations and Programs 

Water Supply and Sanitation 
Collaborative Council (WSSCC) 

Secretariat for the WSSCC, International 

Environment House, Chemin des Anemones 

9, 1219 Chatelaine, Geneva, Switzerland. 

Tel: +41 {0) 22917 8657; Fax +41 {0) 

22917 8084; Email: wscc@who. int; wtb: 

www. wsscc.org 

The WSSCC is a leading international 

organisation that enhances collaboration in 

the water supply and sanitation sector, 

specifically in order to attain universal 

coverage of water and sanitation services for 

poor people around the world. The WSSCC 

is really a cross between a professional 

association and an international NGO. It 

operates with a mandate from the United 

National General Assembly from 1990, its 

mission is 'to accelerate the achievement of 

sustainable water, sanitation and waste 

management services to all people, with 

special attention to the unserved poor, by 

enhancing collaboration among developing 

countries and external support agencies and 

through concerted action programmes'. 

The WSSCC supports sector 

professionals in sharing their concerns, 

experiences and knowledge. It provides 

opportunities for problem solving, access to 

combined expertise, continuous dialogue on 

key issues, and publications setting out 

guidelines, procedures and codes of conduct. 

The main mechanisms to achieve its 

objectives are to develop advocacy 

campaigns, respond to advocacy through 

national programmes of action and a series 

of global and regional working groups, task 

forces and networks focus on selected 

developmental issues. 

WASH Campaign 

http://www. wsscc. org!load. cftn?edit_id=26 

At the dawn of the 21st century, some 1.1 

billion people on Earth are still without 

access to a safe water supply and over 2.4 

billion are without adequate sanitation. 

Despite laudable achievements during the 

International Decade for Water Supply and 

Sanitation (1981-1990) to meet these basic 

needs, there remains a tremendous backlog 

in terms of the billions of unserved people, 

mostly the poor and marginalised citizens 

living in squalid, unhealthy environments 

in the developing world. 

The WSSCC has started the Water, 

Sanitation and Hygiene Campaign, in short 

WASH, in 2001. The WASH campaign is 

based on the fundamental principles of the 

WSSCC's 'Vision 21' and a political and 

social imperative because: 

• at any given moment almost half 

the developing world's people 

are sick from unsafe water and 

sanitation; 

• lack of water supply and 

sanitation robs millions of 

dignity, energy, and time; 

• frequent disease is the main 

cause of poor growth and early 

death; 

• for a third of the world the real 

environmental crisis is squalor, 

smells and disease on the 

doorstep; 

economies suffer as hygiene

related illness costs developing 

countries five billion working 

days a year; and 

• sustainable development starts 

with people's health and dignity. 
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International Water Academy 

Nedre Slottsgate 25, N0-0 157 Oslo, 

Norway. TeL· +47 22 42 81 00; Fax: +47 

22 42 81 06; Email: 

thewateracademy@thewateracademy.org; 

web: www.thewatmuademy.org/ 

The academy's vision is to foster the 

existence of a community of experts with 

the purpose of aiding in management and 

use of water for the benefit of all 

humankind. The academy's objectives are: 

to be a community of innovators and 

facilitators from science, business and 

government who address and assist key 

decision-makers worldwide, to be involved 

in the making of tangible improvements in 

high impact water resource issues through 

communication, relationships, and co

operation in the search for common 

benefits and solutions, to apply water 

resources management in prevention and 

resolution of water related disputes. 

Building a curriculum for training in 

water conflict resolution, prevention and 

mediation is a major IWA program. Water 

scarcity, natural disasters, access to water, 

and pollution, are increasingly becoming 

acute problems that hamper social and 

economic development, especially in third 

world countries. National water resources 

come under increasing demand and are 

open to exploitation. This is partly due to 

population growth, agricultural expansion 

and the ever-rising expectation of and 

expansion in living standards. There is now 

a growing recognition that water resources 

are not unlimited and competition and 

conflicts will ensue. The problem is 

particularly acute in arid and semi arid 

regwns. 

The program's objective is to bring 

young experts from areas of disputed waters 

together in practical cooperation by 

capacity building, stakeholder participation 

and sustainable development of water 

resources. The main subject areas of the 

programme are extensive and include: 

linkages between water resources 
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management, poverty reduction and 

economic development; sustainable 

development and resources economics; 

dispute settlement tools and training in 

applied negotiations; regional perspectives, 

Asia, Africa, Middle East. 

The International 'Water Academy is 

organising the Water for the Poorest 

responding to the Millennium Development 

Goals International Conference, Stavanger, 

Norway, 4-5 November 2003; http:!/ 

www. thewateracademy. or.glstavangerl 

ProgramOutlineFinalStart.html 

World Water Council 

World 'Water Council Les Docks de Ia 

]olieite, 13002 Marseille, France. Tel: +33 

(4) 919941 00; Fax: +33 (4) 9199 41 

01; Email: wwc@wor!dwatercounciL org; 

web: www. wor!dwatercouncil. org 

The World Water Council IS the 

international water policy think tank 

dedicated to strengthening the world 

water movement for an improved 

management of the world's water 

resources. Born at the UN Conference on 

Water at Mar del Plata in 1977, the World 

Water Council was established in 

Marseille, France, in 1996 as a non-profit 

non-governmental umbrella organisation. 

The missions of the World Water Council 

are to promote awareness and build 

political commitment on critical water 

issues at all levels, including the highest 

decision-making level, to facilitate the 

efficient conservation, protection, 

development, planning, management and 

use of water in all its dimensions on an 

environmentally sustainable basis for the 

benefit of all life on earth. 

To fulfil its missions and objectives, the 

World Water Council has created the World 

Water Forum which, accompanied by a 

ministerial conference, is a major water 

event organised every three years in close 

collaboration with the authorities of the 

hosting country. The World Water 

Council's activities include organising and 

sponsoring major international and regional 

conferences and awareness-raising events, 

jointly publishing reviews and articles, 

participating in the establishment of 

dialogues on cross-sector issues, facilitating 

the creations of commissions and expert 

panels to bring forward constructive 

solutions on key issues and influencing 

policy water change. 

Polaris Institute and Operation 

Water Rights 

312 Cooper Street, Ottawa ON, Canada, 

K2POG7. Tel: 613.237.1717; Fax: 

613.237.3359; Email: 

polarisinstitute@on.aibn.com; web: http:!/ 

www.polarisinstitute. org 

The Polaris Institute was launched in 1997 

following a decade of social movement 

building in opposition to two major free 

trade agreements that dramatically 

restructured the economy and society in 

Canada. The institute's program is 

developed in consultation with an advisory 

committee which is mainly composed of 

social movement activists working in Canada 
and around the world. 

The Operation Water Rights project 

involves critical research and analysis on the 

world's largest water corporations, their 

most influential lobby groups, and the for

profit water agenda and strategy they shape 

at a global level. The aim is to make this 

information accessible so that it can be used 

for organising and fighting back. Through 

education and movement-building tools 

the water project aims to assist community 

groups in developing strategies to defend 

their water rights. The project seeks to build 

connections through solidarity work with 

communities and workers all over the world 

to strengthen the global water justice 

movement and fortify our local struggles, 

while also working towards building social 

alternatives for water management. The 

website includes links to news and articles, 

to educational tools and to corporate 

profiles. 
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International Water Association 
(IWA) 

Alliance House, 12 Caxton Street, London 

SW1H OQS, UK Tel: +44 (0)20 7654 

5500; Fax: +44 (0)20 7654 5555; Email: 

water@iwahq.org.uk; ~b: http:!/ 

www.iwahq.org. uk/ 

IWA is a global network of water 

professionals, spanning the continuum 

between research and practice and covering 

all facets of the water cycle. Through IW A, 

members collaborate to lead the 

development of effective and sustainable 

approaches to water management, with 

emphasis on the science and management 

of drinking water, wastewater, stormwater 

and the conservation of water resources 

throughout the world. IWA seeks to create 

value and drive the advancement of both 

the science and best practice of water 

management in cooperation with other 

similar international efforts in the fields of 

water resources, and irrigation and drainage. 

IW A collaborates with the World Bank, the 

World Health Organization as well as the 

main UN agencies (UNEP, UNDP, 

UNESCO), dealing with water and 

sanitation on projects of common interest. 

IWA is a founder member of the World 

Water Council and is involved in the Global 

Water Partnership and the Collaborative 

Council on Water Supply and Sanitation. 

Water Matters: Safe Water for All 

PO Box 164 (114 Solwood Lane) Blackburn 

Vic 3130. Tel; (03) 9877 7444 or toll free 

1800 244 986; Fax: (03) 9877 7944; 

Email: information requests: 

admin@tear. org.au, all other enquiries: 

watermatters@tear.org.au; ~b: 

www. watermattersaustralia.org 

Water Matters is working to ensure all people 

have safe water and adequate sanitation, 

beginning with those in the world's poorest 

countries. The campaign is based around 
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the water and sanitation Millennium 

Development Goals to halve by 2015 the 

proportion of people without access to safe 

water and adequate sanitation. The 2015 

targets provide a clear and internationally 

agreed framework to focus international aid 

and development efforts to meet the needs 

of the poor. Australia formally committed to 

the 2015 water target at the UN 

Millennium Summit in 2000 and the 2015 

sanitation target at the Earth Summit in 

Johannesburg last year. 

In Australia, Water Matters is a coalition 

coordinated by TEAR Australia, and 

endorsed by ACFOA The coalition has over 

40 member organisations, including Aid 

Watch, Anglicord, the Archbishop of 

Sydney's Relief and Aid Fund, the 

Australian Water Association (Australia's 

largest peak water industry body), the Body 

Shop, Oxfam Community Aid Abroad, the 

National Council of Churches of Australia, 

Results Australia and World Vision. The 

campaign will run for the length of two 

budget cycles, to conclude in mid-2004. 

South Pacific Regional 
Environment Programme 

(SPREP) 

http://www.sprep.org. ws/ 

people of the Pacific islands are better able 

to plan, protect, manage and use their 

environment for sustainable development; 

SPREP's unique focus is to sustain the 

integrity of the ecosystems of the Pacific 

Islands region to support life and livelihoods 

today and tomorrow. SPREP has 21 Pacific 

Island member countries and four countries 

with direct interests in the region, and 

operates two programs: Island Ecosystems 

and Pacific Futures. 

As part of a continuing communications 

strategy, SPREP has launched a completely 

new web site to provide a much-needed 

centre of information on Pacific 

environmental activities, for a Pacific and 

international audience. The site has several 

functions. On one level it supplies 

information on the different aspects of the 

environment in the Pacific, and on another 

level it provides extensive news on SPREP 

activities in the region, and their impact. The 

site is also building up links to other web 

sites dealing with the Pacific, from local 

institutions to international bodies. The site 

has extensive on-line resources. The whole 

ofSPREP's library database can be searched 

and many SPREP publications and reports 

downloaded direct from the site, forming a 

valuable information resource for Pacific 

users. 

SPREP is a regional organisation established Pacific Institute 
by the governments and administrations of 

the Pacific region to look after its 654131/> Street, Preservation Park, 

environment. It has grown from a small 

program attached to the South Pacific 

Commission (SPC) in the 1980s into the 

Pacific region's major intergovernmental 

organisation charged with protecting and 

managing the environment and natural 

resources. It is based in Apia, Samoa, with 

over 70 staff. 

SPREP's mandate is to promote 

cooperation in the Pacific Islands region and 

to provide assistance in order to protect and 

improve the environment and to ensure 

sustainable development for present and 

future generations. SPREP's vision is that 

Oakland, CA 94612, USA. Tel·1 (510) 

251-1600; Fax: 1 (510) 251-2203; 

Email: pistajj@pacinst.org; ~b: http:!/ 

www.pacinst.org. 

The Pacific Institute for Studies in 

Development, Environment, and Security 

is an independent, non-profit centre created 

in 1987 to conduct research and policy 

analysis in the areas of environment, 

sustainable development, and international 

security. Underlying all of the institute's 

work is the recognition that the pressing 

problems of environmental degradation, 
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regional and global poverty, and political 

tension and conflict are fundamentally 

related, and that long-term solutions require 

an interdisciplinary perspective. 

The institute strives to improve policy 

through science-based research and dialogue 

with action-oriented groups from the 

international to local level. The institute has 

self-sufficiency in the long term. One of their 

units is the Water Resources Unit. 

SOPAC is mandated to contribute to 

sustainable development, reduced poverty 

and enhanced resilience for the people of 

the Pacific by supporting the development 

of natural resources, instigating natural 

systems and the reduction of vulnerability 

WaterAid works in 15 countries in Africa 

and Asia. WaterAid also seeks to influence 

the policies of other key organisations, such 

as governments, to secure and protect the 

right of poor people to safe, affordable water 

and sanitation services. 

WaterAid is independent and relies 

heavily on voluntary support. 

three broad goals: to conduct research at the through applied environmental geosciences, 

intersection of international security, 

environment change, and sustainable 

development; to actively work on developing 

solutions with policymakers, activists, and the 

general public; to collaborate with other 

organisations and individuals to publicise this 
knowledge. The World's Water website is a 

project of the Pacific Institute (http:/ I 
www.worldwater.org). 

South Pacific Applied Geoscience 

Commission (SOPAC) 

Mead Road, Nabua, Suva, Private Mail 

Bag, GPO Suva, Fiji; Tel: +679 338 13 

77; Fax: +679 337 00 40; Email· 

director@sopac.org; 'Web: http:!! 

www.sopac. orgjj! 

Through its secretariat, SO PAC carries out a 

wide range of geoscience activities in the 

region. The secretariat's primary roles are to 

gather new data to assist member countries 

to assess their natural resources, and to build 

national capacities in the geosciences towards 

November 2003 

appropriate technologies, knowledge 

management, technical and policy advice, Australian Water Association 
human resource development and advocacy (AWA) 
of Pacific issues. 

Water Aid- Water for Life 

water Aid. Prince Consort House, 27-29 

Albert Embankment, London SE1 7UB 

UK Tel- +44 20 7793 4500; Fax: +44 20 

7793 4545; Email: 

wateraid@wateraid.org; 'Web: http:!/ 

www. wateraid. org. uk! 

WaterAid is an international N GO dedicated 

exclusively to the sustainable provision of 

safe domestic water, sanitation and hygiene 

education to the world's poorest people. 

These most basic services are essential to life; 

without them vulnerable communities are 

trapped in the stranglehold of disease and 

poverty. WaterAid works by helping local 

organisations set up low cost, sustainable 

projects using appropriate technology that 

can be managed by the community itself. 

PO Box 388, Artarmon NSW 1570; Tel: 

1300 361 426; Fax: (02) 9413 1047; 

Email· injo@awa.asn.au; 'Web: 

www.awa.asn.au 

TheAWAhasa very important role within 

the water industry across Australia and 

internationally. It works collaboratively with 

Waterwatch, Australian Water Industry 

Forum, Environment Industry Alliance, 

International Water Association and the 

Water Environment Federation. The 

membership of around 4000 is broad based 

and multi-disciplinary, and includes 

organisations and individuals. The AWA 

provides members with access to the latest 

technical and industry trends, information 

networks and ongoing professional 

development. AWA publications include 

The Australian 'Water Directory, the journal 

Water and the weekly email update Water 

News. 
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The World's Water 

http://www. worldwater. org 

This website is a project of the Pacific 

Institute. It is dedicated to providing up-to

date water information, data, and web 

connections to organisations, institutions, 

and individuals working on a wide range of 

global fresh water problems and solutions. 

The site complements and supplements the 

book The World's ~ter: The Biennial &port 

on Freshwater Resources. The site is a project 

of the Pacific Institute. 

UNESCO Water Portal 

http://www. unesco. orglwaterl 

The UNESCO Water Portal is intended to 

enhance access to information related to fresh 

water available on the World Wide Web. 

The site provides links to the current 

UNESCO and UNESCO-led programs on 

fresh water and will serve as an interactive 

point for sharing, browsing and searching 

websites of water-related organisations, 

government bodies and NGOs, including a 

range of categoriessuch as water links, water 

events, learning modules and other on-line 

resources. Surfers can also add or inodif)r links 
to help maintain an accurate online resource. 

All water managers are invited to participate 

by providing information on activities, useful 

links, news and content which they wish to 

share with others and generally make more 

widely available. The Water Links Section 

of the UNESCO Water Portal provides a 

single interactive access point to water-related 

websites around the world. 

UNICEF Water, Environment and 
Sanitation 

http://www. unicef orglwes/index.html 
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Web Resources 

UNICEF works to improve water supplies 

and sanitation for communities including 

schools, where separate latrines can be a 

critical factor in whether girls are allowed 

to attend. We promote good hygiene 

practices. We also provide water and 

sanitation when supplies are threatened by 

crisis situations, such as natural disasters and 

conflict. Over the years, the UNICEF 

programs that started with an emphasis on 

water supply 'hardware' like drilling rigs 

and hand pumps have evolved towards a 

greater concentration on sanitation and on 

the 'software' of supporting policy 

development, building the capacity of 

institutions and raising awareness about 

hygiene. UNICEF uses a human rights 

based approach and works in partnership 

with communities - especially women 

and children- in planning, implementing 

and maintaining water and sanitation 

systems. 

WHO Water, Sanitation and Health 

(WSH) 

http://www. who. inti 

water _sanitation_health!enl 

WH 0 works on aspects of water, sanitation 

and hygiene where the health burden is 

high, where interventions could make a 

major difference and where the present state 

ofknowledge is poor. These include drinking 
water quality, bathing waters, water resource 

quality, water supply and sanitation 

monitoring, water, sanitation and hygiene 

development, water related disease, 

wastewater use, health in water resources 

development, emerging issues in water and 

infectious diseases. The site provides links to 

each of these of these topics. WSH 

disseminates the results of its work as widely 

as possible. All current WSH information 

products are published in full text on the 

internet as soon as they become available. 

Small Island Water Information 
Network (SIWIN) 

http://www.siwin. orgl 

SIWIN is a cooperative network of 

institutions and individuals that provide and 

exchange water related information relevant 

to small islands all over the world. This was 

initiated by, the Commonwealth Science 

Council, the British Geological Survey and 

the UK Department for International 

Development. 

This network serves water professionals, 

institutions and the populations of small 

islands. Sources of information generally 

range from published or unpublished 

reports, textbooks, manuals, journals, case 

histories and accumulated experience~ Due 

to the isolation of professionals and civil 

societies in Small Island Developing States 

{SIDS), SIWIN endeavours to provide as 

much detail as possible. SIWIN is a physical 

(institutions, professionals and society) and 

an electronic {website, email) form oflinking 

people and institutions across the globe. 

SIWIN is currently active in the following 

regions: the Caribbean, Indian Ocean, 

Mediterranean and the South Pacific. 

lnterWATER-The Gateway to 
Water and Sanitation 
Organisations 

http://www. ire. nl!interwater!index.php 

Inter WATER offers information about more 

than 650 organisations and networks in the 

water supply and sanitation sector, related 

to developing countries. You can search for 

an organisation on name, acronym, location 

or description, using the search box in the 

top right hand corner of each page, or by 

selecting a region or countty on this page. 

There is also a list of key international 

organisations and UN organisations. Each 
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organisation has a short description, contact 

details, email and website address, and 

related sites where applicable. The 

lnterWATER site is hosted by the 

International Water and Sanitation Centre, 

www.irc.nl and the Water Supply and 

Sanitation Collaborative Council, 

www.wsscc.org. 

RENEW Research and Ethical 
Network Embracing Water 

The Right to Water 

http://www. who. inti 

water _sanitation_health!Documentsl 

righttowaterlrighttowater.htm to download 

the foil tkcument. To tkwnload individual 

chapters go to http://www. who. inti 

water _sanitation_healthlrightowaterlen 

This document was published as a 

contribution to the International Year of 

Fresh water. It outlines the role of water as a 

between poverty, social deprivation, 

environmental integrity, water availability 

and health. 

The WPI captures the characteristics 

that link water and poverty. It has been 

developed in consultation with water 

researchers, practitioners and stakeholders. 

This international multi-disciplinary team 

has identified key issues that provide the 

framework for a holistic composite indicator, 

combining data from the physical and social 

sciences. The WPI framework can be applied 

human right; gives a general comment on at all levels. Communities can assess their 

http://www.svf uib. no!sfu!renewl 

australia.htm 

The World Commission on the Ethics of 

Science and Technology (COMEST) took 

the initiative to set up the Research and Ethical 

Network Embracing Water (RENEW) in 

the right to water; explains who is affected 

and government's responsibilities, and the 

implications for other stakeholders. 

This publication surveys the scope and 

content of the legal definition of the human 

right to water and its relationship to other 

civil, cultural, economic, political, and social 

November 1999. RENEW is a capacity- rights;discussestherighttowaterasahuman 

building project aimed at identifying and right, and examines its implications on the 

endorsing best ethical practices in all aspects 

cf fresh water use and management. 

The Project RENEW was established 

in close cooperation between CO MEST and 

the International Hydrological Programme 

(IHP) in the framework of the activities of 

the COMEST Sub-Commission on the 

Ethics of Freshwater. 

The aim of RENEW is to generate, 

endorse and promote best practices and 

innovation in the ethical use of fresh water 

in the region, foster the widest possible 

community participation in the planning 

and management of water, and create a 

collaborative network of regional 

organisations. The RENEW network 

envisages the creation of regional centres 

worldwide. The Australian National 

University (ANU) established the first 

RENEW Centre in 2000, representing the 

South-East Asia-Pacific region. The 

Australian RENEW centre is a joint 

undertaking between the ANU and the 

Water Research Foundation of Australia. 

See also COMEST's Ethics ofFreshwater 

Program at http:/ /ponal.unesco.org/shs/en/ 

~-ID=l842&URL_IX>=00_1DPIC 

&URL_SECTION=20l.html 
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roles and responsibilities of various 

stakeholders; examines the various 

communities affecting and being affected 

by the right to water; considers the 

contribution the right to water can and 

should make towards making drinking

water a reality for all; explores a huinan rights

based approach to water. 

Water Poverty Index 

http://www. nwlac. uklresearch/WP/1 

The newly developed international Water 

Poverty Index (WPI) finds that some of the 

world's richest nations such as the US (32"d) 

and Japan (34'h) fare poorly in water 

ranking, while two developing countries 

(Guyana, Suriname) score in the top ten. 

Developed by the UK's Centre for Ecology 

and Hydrology (CEH) Wallingford and the 

World Water Council (WWC), the WPI 

grades 147 countries according to five 

different measures: resources, access, capacity, 

use and environmental impact to show 

where the best and worst water situations 

exist. It helps policy makers to see the links 

own WPI values, and make comparisons. A 

training package will ensure appropriate in

country capacity so that this can be achieved. 

The paper 'Calculating a Water Poverty 

Index' can be accessed at: http:/ I 
www.nwl.ac. uk/ research/WPI!images/ 

WaterPovertylndexPaper.pd£ 

Pacific Regional Action Plan on 

Sustainable Water Management 

South Pacific Applied Geoscience 

Commission (SO PAC) andAsian 

Development Bank (ADB), August 2002. 

Published in preparation for the Third World 

'Wzter Forum, Kyoto,japan, 2003. 

Download from http://www.sopac. org.jjl 

Secretariat!Programmes/H20/ 

3rd_world_water Jorum!tkwnloadsl 

New_tkcumentsl 

Regional%20Action%20Plan.pdf 

A Synopsis of Information 

Relating to the Quality of 
Freshwater and Watershed 

Management Issues in the Pacific 

Islands Region 

Tony Falkland, 2001. Strategic Action 

Programme for International 'Wzters, South 

Pacific Regional Environment Programme, 

Apia, Samoa. Download pdf from http:!/ 

www.sprep. org. wsliwltkcsl 

Ullume%202%20Freshwater.pdf 
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The Study on Development 
Assistance in Water Sectors 

Response to Water Problems in 

Developing Countries 

Study Report, japan International 

Cooperation Agenry Downwad from 

www.jica.go.jp/englishlpublications/ 

studyreportltopicallwaterl 

Island Press 

Island Press website hosts Eco-Compass, The 

Internet Guide to Environmental 

Information http://www. islandpress. org/Eco

Compassl 

Island Press was established in 1984 to meet 

the need for reliable, peer-reviewed 

information to help solve environmental 

problems. Their goal is to identify thinkers 

and emerging trends in the environmental 

field and to work with world-renowned 

experts and aspiring authors to develop cross

disciplinary solutions to environmental 

challenges. This information is 

communicated effectively to the widest 

possible audience-via our books, electronic 
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media, and outreach to scientists, 

policymakers, the news media, and the 

general public. 

Island Press publishes approximately 40 

new titles per year on topics ranging from 

biodiversity and land use to forest 

management, agriculture, marine science, 

climate change, and energy. In addition, 

Island Press is engaged in several 

collaborative partnerships designed to help 

facilitate the stimulation of new ideas, new 

information products, and targeted outreach 

to specific audiences. Our Communication 

Partnership for Science and the Sea 

(COMPASS) is one such example. 

Earthscan(Earthscan 

Environmental Books) 

Earthscan Publications Ltd, 120 

Pentonville Road, London N1 9]N, UK; Tel: 
+44 (0)20 7278 0433; Fax: +44 (0)20 

7278 1142 ;Email: 

weborders@earthscan.co.uk,; http:// 

www. earthscan. co. ukl 

Earthscan is widely recognised as the UK's 

leading publisher of books on environment 

and sustainable development. Their 

publishing aim is to increase understanding 

of environmental issues and their implications 

at all levels, from the local to the global, and 

to influence opinion and policy in ways that 

promote sustainable forms of development. 

Their distribution is worldwide and their 

readership includes general readers, academics, 

professionals, business people and policy 

makers. Earthscan makes every effort to 

ensure that their books are distributed 

effectively in developing countries. Earthscan 
has published information on behalf of 

numerous national and international 

institutions, and has produced books in 

association with a wide range of governmental 

and non-governmental organisations (N GOs 

Earthscan Publications Limited was 

established by the International Institute 

for Environment and Development 

(liED) in London in 1988, with support 

from WWF (formerly known as the World 

Wide Fund For Nature). Since 1992 

Earthscan has been a subsidiary of Kogan 

Page Limited, an independent publishing 

company specialising in business and 

management books. Earthscan is 

editorially independent of its parent 

company and is able to draw on Kogan 

Page's extensive production, sales and 

marketing resources. 

Devewpment Bulletin 63 



Author Guidelines 

Manuscripts and Copyright 
Manuscripts are normally accepted on the understanding that they are unpublished and not on offer to 
another publication. Once published by the Development Studies Network (the Network), however, 
manuscripts, articles and reports may subsequently be published elsewhere. Acknowledgement of the 
Network as the source would be appreciated. No acknowledgement is needed for conference reports, other 
notices or lists of publications. 

The Network cannot assume responsibility for any loss of or damage to manuscripts. Contributors are 
therefore encouraged to retain a complete copy of their work. 

Word length 
Submitted papers are to be short and concise, with a minimum of 1000-1500 words and a maximum 
of 2,500-3,000 words. The word limit includes subheadings and footnotes and excludes references. 
Conference reports: 800-1000 words. 

Presentation and Style 
Manuscripts should be double spaced with at least 2.5cm (1") margins. Subheadings, footnotes and 
references need to be clearly indicated in the text. Quotation marks should be single, double within single. 
Spelling is English (OED with '-ise' endings). 

Documents can be sent as email attachments, on disk or in hard copy. Documents sent electronically 
should be saved as Microsoft Word files, or in .rtf format. Email attachments are preferred in Word or .rtf 
format. A virus check is requested prior to any material being electronically sent. No .pdf files please as 
these cannot be edited or corrected prior to printing. 

Referencing 
A minimum of references and/or footnotes is requested due to space constraints. All references referred to 
or cited in the text are to be included in the reference list. Book titles and journal names should be 
italicised or underlined; titles of journal articles and book chapters are in single inverted commas. 

The Harvard style of referencing is preferred: author's surname, forename and/or initials, date of 
publication, title of publication, publisher and place of publication. Journal references should include 
volume and issue number, date and page numbers. 
Detailed guidelines on the Harvard style of referencing are available online at: 
http://www. uwe.ac. uk/library /resources/ general/info _study _skills/harvard2.htm#book 
Examples: 

Hamilton, C. 1996a, Capitalist industrialisation in Korea, Westview Press, Boulder. 

Hill, H.M. 1986, 'The Jackson Committee and women', in P. Eldridge, D. Forbes and D. 
Strachan (eds), 

Australian overseas aid: Future directions, Croom Helm, Sydney. 

Palmer, D. 1995, "'Getting shown a thing or two": The adoption of Nyungar cultural forms 
by youth workers', Youth Studies Australia, 14(4), 22-28. 
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