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Foreword

This book is one of a series reporting on policy seminars organized by the Economic
Development Institute of the World Bank. Policy seminars provide a forum for an informal
exchange of ideas and experiences among policymakers from different countries, leading experts in
development, and World Bank staff with respect to major issues of development policy.

Policy seminar reports focus on issues raised during seminars that may be of interest to a wider
audience. They are not intended to be comprehensive proceedings. They seek, however, to convey
the essence of the discussion that took place and to bring out any principal areas of agreement or
disagreement that emerged among those participating.

Christopher R. Willoughby
Director
Economic Development Institute
of The World Bank
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Preface

Since 1985, the Agriculture and Rural Development Division (EDIAR) of the Economic
Development Institute (EDI) has developed the following framework for the design of seminar
curricula on agricultural sector analysis. There are three broad sets of considerations. First are the
underlying physical, environmental, and demographic conditions, issues, and alternative technical
and management systems. Second are the policy analysis and policy sector methodologies. Third is
the political and social context, which sets limitations to the choice of feasible policy options. Of
course, all three phases of sectoral analysis are related; however, it has proved useful to focus in
turn on each set of issues and methodologies for the analysis and selection of alternative
development paths.

In November 1986, EDIAR organized a two-week seminar in Washington, D.C., on Land and
Water Resources Management. This was the first of a series of EDI seminars in which the
assessment and management of ecosystems was conducted, and it drew participants from 11
countries in Africa, Asia, and Latin America. A second seminar, on Land and Water Ecosystem
Management, was conducted for anglophone Africans at the UNEP headquarters near Nairobi,
Kenya, in October 1987. This report relates to the third seminar of the series, for Asian participants,
that took place in March 1988 at the headquarters of Southeast Asian Regional Center for Graduate
Study and Research in Agriculture (SEARCA) at Los Bafios, Philippines. This seminar was
cofinanced by the government of Japan and also received valuable technical support from the Asian
Development Bank.

The report opens with an overview of the seminar discussions. Chapter 1 then sets out the
objectives, scope, and themes of the seminar. This is followed, in chapters 2-5, by summaries of
the papers presented and the related discussions on four main subject areas:

• leading issues in land and water resource management in Asia;
* land, water, and climate information systems;
* farming and other land-use systems; and

X economic analysis, incentives, and the policy environment.

Chapters 6 and 7 deal with specific experiences with voluntary and involuntary land settlements
and country experiences (in Japan, Nepal, Philippines, and Thailand). The final two chapters
summarize group discussions and set out the main themes for the consideration of country options.

We hope this document will provide part of the basis for national workshops on land and water
resource management.

J. A. N. Wallis
Agriculture & Rural Development Division
Economic Development Institute
May 1989
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An Overview of the Seminar Discussion

Land and water, the basic renewable resources upon which so much ultimately depends, are
complex resource systems that present many management challenges. Resources can be used in
various ways-they can be husbanded to maintain productivity at a sustainable level, they can be
enhanced (to increase productivity), or they can be degraded. Each alternative may be acceptable and
even desirable given certain conditions. The management challenge is to understand the interlinked
nature of our land and water resources, recognize the pattems of changing resource use, and
develop policies to help reach social and private goals. This seminar has focused on these issues
within the complex and fascinating conditions of Asia.

Home to a majority of the world's population, Asia presents a rich diversity of ecosystems,
economic and social systems, and levels of development. Much of this diversity was represented by
the 12 countries attending the seminar (Annex A). Because of this diversity it was not practical, or
even desirable, to reach a set of "seminar conclusions." Rather, this overview presents some of the
main themes that were found throughout the seminar schedule (Annex B), but is not a consensus
document. Each country has to define the management challenge and determine priorities and
solutions based on its own conditions. Some ideas that emerged on country conditions and options
are summarized in Annex C.

Based on the formal presentations and the often lively discussion that followed, a series of
causes for resource management problems were identified. In addition, various conceptual and
analytical issues related to improved resource management were considered. Some of these are
discussed in the following sections.

Causes of Improper Land and Water Management

Although many examples were given of sustainable patterns of resource use, the general thrust
of the seminar was that there remained considerable scope for improvement. Soils are eroding,
agricultural productivity is being affected by changes in soil quality or fertility, water resources-
both surface and groundwater-are being overexploited; forests and fisheries are overharvested.
Many of these problems are due to population pressure, poverty, and the consequence of common
property resource management.

Population pressure, largely due to rapid population growth, is putting increasing stress on the
land and water resources of many countries. The expansion of cultivation into marginal areas, either
on flat land or in the upper watersheds, has contributed to deforestation, soil erosion,
sedimentation, and changed hydrologic patterns. Growing urban and rural populations make greater
demands on available ground and surface water supplies. Many countries already face localized
water shortages and a number of major cities are confronting growing water supply problems.

Disposal of agricultural chemicals, industrial waste and domestic sewage is a serious concern in
all countries. Groundwater and surface water are affected, and both the health and economic costs
of water pollution are very large.

Population growth also places growing demands on scarce stocks of renewable resources like
forests and fisheries. In many countries these resources present dramatic evidence of the ecological
and economic costs of mismanagement and resource degradation. Unsustainable forest harvesting
leads to denuded hillsides, increased soil erosion, and denial of forest products to future
generations. Overexploitation of fisheries (and the use of destructive fishing techniques) can result

I



2 Land and Water Resource Management in Asia

in declining fish catches, reductions in annual productivity, and reduced value of the catch because
of changes in the species composition of the catch.

Poverty is frequently found to be both a result of rapid population growth and a cause of much
resource mismanagement. Large numbers of poor people place heavy demands on increasingly
scarce land, forest, and fish resource stocks. Poor farmers encroach into steeply sloped or
geologically unstable hillsides in search of agricultural land or fuelwood. A vicious cycle of new
land opening, rapid loss of fertility and growing erosion, falling productivity, and additional new
land opening follows.

Coastal and near-shore fish stocks are depleted by ever growing numbers of poor fishermen
who cannot wait to allow fish stocks to stabilize or regenerate. Poverty results in very high implicit
discount rates and consequently very short time horizons. Next year may be too long to wait for
enhanced resource productivity if the main concern is food for one's family today.

Poverty and short time horizons also work against individuals investing in long-term resource
enhancement activities like terracing of upland fields, replanting of forest areas, or practicing
sustained yield fishing.

A third major cause of resource mismanagement is the common property nature of many
resources. When a forest or fishery is open for all to use, a "tragedy of the commons" situation may
arise whereby no individual is willing to forego present use for the long-term benefit of society.
This problem is especially severe when poverty and rapid population growth lead to the breakdown
of traditional institutional and social arrangements for managing common property resources.

Conceptual and Analytical Issues

The seminar identified a series of conceptual and analytical issues that helped focus on the
resource management challenges and also indicated why answers have been slow in coming.

Divided jurisdiction, in both the legal and geographic sense, often results in resource
mismanagement. Watersheds frequently cut across numerous administrative boundaries that
complicate integrated land and water management. There may not be any easy way to coordinate
upstream and downstream actions or transfer funds between various organizational entities.
Similarly, some impacts can be far-reaching-for example, air and water pollution, or mangrove
destruction and offshore fishery production-and established legal arrangements may not be able to
handle the cause-and-effect link. When transnational effects are involved, such as in water flows
between nations, the level of difficulty of improved management is substantially increased.

Economic valuation of discrete resources or resource related effects and economic analysis of
development alternatives received considerable attention. The concept of (MOC) (Marginal
Opportunity Cost) was introduced to incorporate direct extraction costs, extemal environmental
effects, and the future costs of present resource use. Data constraints were also cited as important,
and the seminar considered such diverse topics as agrometeorology, farming systems, land-use
classification, and resource surveys.

A recurrent theme throughout the seminar was the important role of policies (largely
governmental) and incentives in determining the pattern and pace of resource use. It was one thing
to identify what needed to be done and quite another to determine how the needed changes could be
brought about. The importance of market mechanisms and the private sector were also highlighted.
Since improved resource management largely depends on the actions of many individual farmers,
fishermen, or other resources users, direct regulation or intervention is not very feasible. Alternative
ways must be devised to use existing organizations and institutions to promote desired change.
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The Challenge of Improved Land and Water Management

It was not possible during the seminar to reach a consensus on necessary steps for improved
land and water management. As mentioned earlier, each country represented at the seminar faced
different problems and constraints. Nevertheless, certain common themes emerged:

* Improved resource management will not normally happen by itself; market forces, if left to
themselves, may lead to continued resource depletion or degradation.

* The role of government is potentially large in promoting improved resource management.
Direct regulation, however, has only limited scope and greater reliance must be placed on
policy changes and incentives.

* In some countries extreme poverty makes improved resources management very difficult.
Individuals may not be able to respond to normal policy signals or incentives. Special
programs to ensure economic survival may be required to provide the time to remove pressure
from resources and permit resource rehabilitation.

* Transnational issues are a thorny area that have to be handled in the political arena. Greater
awareness of the cause-and-effect linkages between countries will help in this process.

3 Ecologically sustainable resource use may not be the same as economically sustainable
resource use. The latter may involve depletion of one resource to permit investment and
growth in another sector.

* An interdisciplinary approach is required to correctly identify and analyze resource
development options. Resource use decisions reflect social-economic-political concerns and
analysis must reflect this.

* Involuntary resettlement, such as that created by reservoir construction, places a special
responsibility on government to ensure that this process is handled correctly.

The Need for Similar Seminars at the National Level

During the closing session, a consensus was reached among participants and resource persons
that similar seminars should be held in each country at the national or regional level to identify
specific issues and to formulate action programs for improving land and water resource management
under particular conditions. Participants from the Philippines, China, India, Malaysia, Sri Lanka,
and Thailand expressed their keen interest to organize such national seminars in close collaboration
with the organizers of the regional seminar.



1
Introduction

Seminar Objectives and Scope

Land and water resources are key components of the natural resource system of any country.
These national resources are fundamental to sustainable economic development in most countries.
This is particularly true in Asia where most developing countries have large subsistence sectors that
depend on their land and water resources. However, these resources are increasingly being
subjected to intense pressures brought about by rapid population growth, widespread poverty, and
growing industrialization and urbanization. Natural resource problems, or environmental problems,
have become a major concern of development planners as they attempt to promote rapid economic
growth and, at the same time, preserve and conserve the dwindling natural resources base. In many
Asian countries, environmental problems such as soil erosion, deforestation, pollution, genetic
losses, and the like, are becoming increasingly common and the focus of growing public concern.

General environmental degradation has become a significant factor in reducing the capacity of
some countries to feed their populations. The urgency of these problems has prompted countries to
reexamine their developmental policies, national priorities, and even the institutional arrangements
that relate to land and water resources development. Asia includes some of the most densely
populated areas in the world. Any observed decline in the level of productivity and general
environmental quality must be reversed through improved management of land and water resources.

The EDI-SEARCA seminar had several goals: first, to let the participants better understand the
key policy issues, socioeconomic implications, and management approaches to land and water
resources; second, to help the participants increase their capability to formulate resource
development and management strategies; and third, to let the participants share their own land and
water resource management experiences with others.

The seminar dealt with both policy and management issues. Rapidly growing populations lead to
increased demands for food, fuel, and agricultural raw materials, as well as competing demands for
resources from the nonagricultural sectors. The seminar explored ways to generate and assess
alternative approaches to the management of land and water resources in the face of political, social,
economic, technological, and institutional complexities.

The seminar was sponsored by the Economic Development Institute of the World Bank (EDI),
the Asian Development Bank, the Government of Japan, and the SEAMIEO Regional Center for
Graduate Study and Research in Agriculture (SEARCA). Several institutions contributed to the
seminar by providing their expertise in land and water resources management: the International
Centre for Integrated Mountain Development (ICIMOD) in Nepal, the Environment and Policy
Institute of the East-West Center, Hawaii, U.S.A., the World Meteorological Organization in
Geneva, the Japanese Institute of Irrigation and Drainage, the Department of Agriculture and
Veterinary Medicine of Nihon University in Japan, the Department of Environment and Natural
Resources of the Philippines, and the College of Economics and Management of the University of
the Philippines at Los Bafios. Session chairmen came from the Asian Development Bank, the
Environmental Protection Agency of Japan, the Wildlife Conservation Foundation of the
Philippines (an NGO), and the Institute of Environmental Science and Management of the
University of the Philippines at Los Baf5os (UPLB).

Fifteen experts (several from the agencies cited above) were invited to prepare papers and case
studies dealing with a variety of land and water resource management topics.

4
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Twenty-one participants from 12 countries attended the seminar: Bangladesh, Burma, China,
Fiji, India, Indonesia, Malaysia, Nepal, Philippines, Republic of Korea, Sri Lanka, and Thailand.
Two observers attended, one from Indonesia and the other from Japan. Most of the participants had
high-level official responsibilities, being principal and additional secretaries, directors-general,
directors, assistant or deputy directors, division chiefs, commissioners, development experts, and
university professors with backgrounds in agriculture, forestry, engineering, and economics
(Annex A). The seminar was co-directed by Dr. Peter Sun of EDI, Professor Torao Aoki of Niigata
University in Japan, and Dr. Cesar C. Jesena, Jr. of SEARCA. Five senior staff of UPLB served
as rapporteurs. Dr. John Dixon of the East-West Center helped draft and edit the report.

Seminar Themes

The seminar consisted of 20 sessions, including formal presentations, country studies,
roundtable discussions, country options, and a field trip (Annex B). Most sessions were organized
around a presentation by an invited resource person followed by an open discussion. The chairman
of each session then summarized the discussion.

Although there was some overlap between sessions, the sessions can be organized into certain
broad resource management themes:

* Leading Issues in Land and Water Resource Management in Asia;
* Land, Water, and Climate Information Systems;
* Farming and Other Land-Use Systems (Including Agroforestry);
* Economic Analysis, Incentives, and the Policy Environment;
* Voluntary and Involuntary Land Settlement;
* Country Case Studies; and
* Country Options (Annex C).

There was lively discussion on most topics and a diversity of views emerged in the discussions
in each session. This report presents the broad themes raised by the resource speakers, the issues
raised in the general discussion, and the concluding comments of the session chairmen.

Two roundtable discussions were also conducted: one in the midpart of the seminar and the other
at the end. A field trip was held to let the participants observe some land and water resources
development projects in nearby areas.



2
Leading Issues in Land and

Water Resource Management in Asia

Many developing countries in Asia are experiencing the double squeeze of rapid population
growth and the decreasing quality of their natural resource base. Many countries rely heavily on
primary goods production and a large proportion of their population is in the agricultural sector.
Driven by the desire to industrialize in the shortest possible time, some of these countries have
subjected their natural resource bases to undue exploitation. This invariably results in degradation of
the land and water resource, the very same factors upon which development of these countries is
based.

The opening statement to the seminar by Secretary F. Factoran, Jr., Head of the Department of
Environment and Natural Resources (DENR) of the Philippines, focused on the present conditions
of land and water management in the Philippines, which are typical of the conditions in many Asian
countries. In the past the Philippine development efforts have shown very little concern for long-
term resource sustainability. Development approaches were highly intensive and exploitative and led
to a rapid rate of soil erosion, deforestation, and pollution of waterways. The continuing
deterioration in the quality of natural resources has resulted in declines in production. The Secretary
stressed that conservation of land and water resources should be a major consideration in any
development efforts. The concern should not only be with the benefits that will accrue to the present
generation, but also those that will benefit future generations.

Sustainability of Asian Agriculture

The welcome address of Mr. Zaki Azam, Director of Agriculture, East Department, Asian
Development Bank, touched on the prospects for Asian agriculture in the 1990s and beyond. A
central issue was the restoration of damaged land and water resources, including soil fertility, and
conserving whatever is left. Various exogenous and endogenous factors will confront Asian
agriculture in the coming decades. The exogenous factors include:

* the average growth rate of developed, market economies is expected to be 2-3 percent per
year and their inflation rate, 4-5 percent per year. These rates should be enough to sustain
demand for agricultural products from the developing countries; and

* the efforts of developing countries to increase food exports may continue to be tolerated
despite the protectionist measures adopted by some major developed countries.

In addition, various endogenous factors, including conservation and environmental
considerations, are major issues in Asian agriculture. The factors include soil erosion and the
disappearance of forests and fishery resources. Other endogenous factors cited were food security,
the prices of agricultural commodities, poverty alleviation, and structural decline of the agricultural
share in the gross domestic product (GDP).

Sustainability of Development Patterns

The views expressed by Mr. Factoran and Mr. Azam were amplified by Dr. Vijay Vyas, Adviser
and Acting Director, Department of Agricultural and Rural Development, the World Bank.

Dr. Vyas said that the best way to look at the issues of resource management is to reflect on the
change of development thinking over time. The assumption that project benefits will trickle down to

6
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the broad masses of people is no longer valid, unless specific mechanisms through which these
benefits can be channeled are in place. In the late 1970s, development strategies, particularly
agricultural development approaches, became increasingly target-group oriented and focused more
on equity questions. However, it was later realized that even with new technologies such as the
Green Revolution, results varied.

Despite recognition of the problems of a dwindling resource base and deteriorating quality of
resources, conservation plans in most Asian countries were not fully operationalized because
institutional constraints prevented meaningful implementation of these plans. Political and economic
power distorted the institutions that promoted equity of access to resources. These factors made the
promotion of sustained development more difficult.

A primary reason for the decline in the quality of many resources was the adoption of faulty
development strategies. Many countries were not careful in conserving their resources, and pursued
resource-intensive technologies. The long-term goal of sustainability was sacrificed for short-term,
quick results.

Market forces also play a major role in the utilization of resources. Most decisions are guided by
market signals, but there are instances where market forces do not give adequate guidance. Market
forces frequently fail to take time adequately into account; the market often fails to link present and
future consumption. Present consumption is favored over maintenance of future options.

Market distortions also constrain the efficient allocation of resources and the distribution of
benefits accruing from such resources. This is primarily due to inequity in the system, inequity in
the distribution of purchasing power and the relative bargaining positions of individuals. Market
signals are biased in favor of those who have the resources.

The state may also introduce policies and programs that create market distortions. For example,
subsidies or price support policies usually go against optimal use of resources because they
encourage excessive resource utilization. These policies promote a rate of growth based on resource
use that does not reflect their marginal contribution to production.

Finally, institutions have a critical role to play in improved resource use. Land is a resource and
ownership of, and access to, land are institutional relationships that determine the utilization and
distribution of benefits. In many Asian countries, tenants do not have security of tenure on the land,
so they tend to exploit land without much regard for the future. They do not carry out land
improvement activities that are expected to yield results beyond their short-term planning horizon.
The institution of tenancy, therefore, is another arrangement that can result in the misuse, depletion,
and destruction of resources.

All these factors are related, so once a distortion takes place in any one of these areas, its
repercussions will be felt throughout the system. Once deterioration starts, even in one critical
factor, it creates a negative spiral that widens to touch on the other resources. The task is not only to
correct some immediate distortions, but to take a more comprehensive view and see how these are
mutually perpetuating. A resource cannot be considered in isolation.

The problem of proper resource management is a hard one and, although a consensus for the
protection and conservation of natural resources is building up, translating this consensus into
activities and programs is difficult. A number of issues arise, and difficult choices have to be made,
particularly because resources are scare.

For example, there is a need to reconcile the needs of present versus future generations.
Continuous use of resources today can cause deterioration and will leave very little in the way of a
productive resource base for future generations. On the other hand, preserving resources may mean
asking the present generation to make enormous sacrifices, particularly when the present generation
is very poor. Nevertheless, interest of the future generation is a concern that the present generation
should consider.

There is also the question of reconciling public and private welfare. From society's point of
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view, there may be a need to review private decisions. But who is going to decide whether a private
decision is good or bad?

Economic efficiency, and social and political acceptability are also important dimensions to
consider. Decisions should not be based on economic efficiency alone; there are times when social
and political considerations are used as a justification to oppose development efforts. The problem is
how to reconcile these factors and where and how to draw the line between gaining economic
efficiency and giving in to social and political pressure.

Approaches to Land and Water Resources Management

The choices on resource management range from one extreme to another: between present and
future generations; between private and public welfare; between conservation and maximization of
production; and between economic efficiency and societal acceptability.

Planners should play a moderating role in deciding which of these extreme alternatives to choose
(extreme solutions are not really solutions, they are escapes). However, there are real tradeoffs, and
planners should help analyze what is involved in these tradeoffs.

Planners should also take a positive outlook and find ways to work within the constraints and
develop strategies to help relax the scarcity conditions. For example, the balance between
population and available resources may be improved through technological innovations.

Planners should also decide what technological, market, and institutional measures are needed to
augment resources and strengthen the resource base. Simultaneous efforts in all these dimensions
are needed, since all these factors are related.

Discussion

The participants discussed the following points with concerning optimum resource utilization:

* awareness of tradeoffs and the complexity of extreme alternatives;

* technology to gather data on resource stocks and utilization;
* valuation of resources that reflects not only monetary value but also nonquantifiable and

intangible values of resources;
* comprehensive and integrated development program; and
* willingness of users to cooperate with govemment in program implementation.

The participants also suggested that other avenues for employment should be provided to ease
population pressure on the land and that people should be encouraged to participate in preparation of
a sustainable development program. Distortions in the international market and foreign debt
situation of developing countries also affect exploitation of natural resources. Follow-up action is
necessary to support efforts to redistribute access to resources and encourage efficient resource
utilization.



3
Land, Water, and Climate Information Systems

Information systems in most Asian developing countries are limited and scarce. Data bases are
often incomplete, unreliable, or not readily accessible. Land and water resource relationships are
inherently complex; to understand the interlocking connections, one needs a fairly large amount of
information including biophysical and socioeconomic information.

Reliable data on the stock of land and water resources are essential in the planning of resource
utilization and resource management programs. Likewise, climatological information is an important
variable that affects the quality of natural resources management. A workable system for the
generation and sharing of these data is necessary for maximum efficiency.

Resource Surveys and Land Information Systems (LIS)

Mr. Lynn Holstein, of the Urban Development Division of the World Bank, discussed resource
surveys and land information systems. He noted that, ideally, spatial information (maps and
records) should be used as the basis for the design and maintenance of land and water resources
management projects. The development framework should start with planning, provision of
infrastructure, and finally establishment of settlements. In reality, in many developing countries
settlement and use precede planning and provision of infrastructure. The constraints in achieving the
ideal framework are costs, institutions, the ability of staff involved, and time.

Land management is both a policy and technical matter. It involves the management of land
resources, land administration, and land information, and should be set in a comprehensive
framework. Land information, therefore, should include topographic, resource, cadastral, and
socioeconomic maps and records.

One of the current methodologies in the administration of land information systems (LIS)
involves the establishment of linkages between agencies and the setting of common codes and
standards to facilitate sharing of information and map data. Each agency maintains its own
specialized information; one agency, however, should be responsible for keeping the base map up
to date.

Some important guidelines that should be set to make the LIS operational include:

* a clear institutional framework that explains institutional responsibilities and commitments,
including political support;

• use of common base map and common standards for accuracy and fidelity;
* clear updating policies for all information;
* constant review of user needs;
* cost recovery; and
* efficient management.

Some general issues in resource and land information systems were also raised by Mr. Lynn
Holstein. Among these issues are:

* institutional concerns;
* security;
* maintenance of data;
* technological change;
* the role of government; and

9
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* information availability between government agencies and the public.

Lack of coordination between agencies and a fragmented approach to mapping activities often
result in the following: duplication of work; lack of compatibility in definitions and scales used;
sacrifice of mapping standards; and a huge waste of resources. Frequently, the information
generated is not suitable for other purposes. There is also a reluctance in the sharing of information
by agencies. Information control and security concerns or defense restrictions often limit the flow of
information, particularly concerning photo maps and aerial photos.

There is a need to identify intersectoral linkages and specify the mechanics of sharing
infonnation between concemed agencies in order to maximize the efficiency of LIS.

A number of technological options are now available. It is important to choose the most effective
information gathering and management systems, considering the cost involved in operating and
maintaining the system; the time involved in setting up the technology; and the capability of the
staff, or their training needs, to be able to manipulate the technology.

Discussion

In response to the issues raised by the participants, Mr. Holstein explained that aerial
photography can be used to produce rectified photo maps with the scale obtained from ground
control.

The experiences of Thailand, Indonesia, and the Philippines in the use of rectified photomaps for
identification and delimitation of boundaries and parcels were discussed. The limitations of various
methods of mapping were detailed: satellite imagery is useful for topographic and land-use mapping
at scales of 1:25,000 to 1:100,000; aerial photography exposed from aircraft can be used for
systematic rapid and economical project mapping at large scales (1:2,000 to 1:25,000); ground
surveying methods are used for large scale maps of 1:100 to 1:500 for engineering surveying and
buy-out purposes.

Introducing land registration systems into a jurisdiction presents problems. The experience of
Robert Torrens in South Australia (in the introduction of a title registration system) in the 19th
century was mentioned, along with the experiences of the United Kingdom in Africa and in the
West Indies.

In summary, the need for governments to develop policies on mapping priorities, map and
information maintenance, flexible land information definitions and standards, institutional
responsibilities for land information management, and cooperation between institutions were
underscored. Such policies will minimize costs from duplication of effort by several government
agencies and will promote optimization of land information flows and maximization of data use.
Aerial photo maps and satellite image maps are means of quickly obtaining land information, but
ground control, field completion, and verification are still necessary.

Water Resource Development and Management

Mr. W. Robert Rangeley, a consultant from the United Kingdom, presented a nine-part paper
discussing exploration, exploitation, and management of water resources, intemational waters,
erosion, and siltation. He presented a global picture of the balance between supply and demand for
water, some countries have critical water problems.

The main water resource issues dealt with water use and management. The more important
issues in the exploitation of water resources in Asia are:

* collection and processing of sufficient good quality data to prepare plans and projects
effectively;
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* storage of flood waters for use in the drier months of the year to permit greater cropping
intensities and greater diversity of cropping. Other subsidiary issues include displacement of
population, international water rights, environmental problems, systematic irrigation and
water allocation for irrigation and power, and

* flood control on highly seasonal rivers.

For water management, the issues of efficiency of delivery systems and control of water losses
are urgent. There is a need to improve the efficiency of surface irrigation systems in Asia; at present
they average only 15-30 percent, compared to 37 percent for systems in the United States. It was
stressed that water quality issues relate to legislation, rather than technological problems; therefore,
appropriate policies to support exploitation and management of water resources have to be
formulated.

Data Base

A hydrological data base is a long-term asset that is a very useful planning tool. Despite efforts,
however, progress in hydrological data collection and processing in many regions of the world has
been disappointing. To correct this problem several suggestions were made:

* review the process of data collection and retrieval and assess the validity of data early on;
• rationalize data collection networks; and
* give priority to groundwater mapping.
• Groundwater exploitation in the past has been limited and the process remains expensive.

Hydrogeological maps should show the geological boundaries and characteristics of
principal aquifers; depth and thickness of aquifers; groundwater levels and range of annual
fluctuation; aquifer permeability; aquifer storage coefficient and specific yield for confined
and unconfined aquifers; location of recharge areas; and recharge estimates.

The data base for surface water hydrology particularly requires information on rainfall river
flows, sediment discharges, and chemical quality. These data are very useful in planning
development projects.

Comprehensive River Basin Planning

The river basin often provides a convenient and logical spatial unit for studying natural resources
and the potential for their exploitation. A river basin plan presents a program of water resource
development designed effectively to meet a set of objectives. Long-range river basin plans should
be constantly reviewed and updated to reflect changes in market situations that could affect benefits
distribution. The river basin plan should be reconciled and integrated with the regional/national
development plan and should be relatively flexible, such that modifications can easily be done.

Major constraints in river basin planning affect the comprehensiveness of the plan and the
distribution of water benefits. These constraints include:

* problem of international or interstate water, and
* dramatic changes in market forces. Despite the constraints and drawbacks and the cost

involved in river basin planning, it is still an essential component of an efficient and effective
system for resource allocation.
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Exploitation of Water Resources

The traditional way to exploit surface water has been to build dams for redistribution of water to
irrigation and urban, domestic needs. Dam construction requires huge investments; an efficient
irrigation and power system should be developed in order fuUy to realize the benefits from the dam.

Technology for dam construction is now more advanced, permitting construction in shorter
periods; this technology is not yet widely applied in many developing countries, particularly where
there is a tendency to stay with traditional, labor-intensive methods of construction.

Water Economy and Management

There has been little incentive for private consumers and farmers to economize on the use of
water. Water tariffs, the use of flow restricting devices, and use of lift irrigation are some measures
that may be adopted to effect economies and restrict water consumption.

In most parts of Asia, many irrigation systems are outmoded and operate at very low efficiency.
Water users are accustomed to the concept that water is almost a "free good," and they have very
little concern for water conservation. There has been very little change in irrigation systems
technology in spite of major advances in agricultural production and the increasing demands for
more reliable water deliveries. Further studies are needed to improve irrigation efficiency and
educate water users about the efficient use of water resources. Efficiency may also be improved
through underwatering of crops; better control systems in irrigation; reducing losses in urban water
systems; and privatization of irrigation systems management.

International Water Issues

About 200 major rivers of the world are shared by two or more countries. There are also a
number of interstate or interprovince river basins where the issues of sharing water are
controversial. "International River Law" is poorly defined and offers little help in the resolution of
conflicts over water resources shared by countries/provinces/states. These problems may be
resolved if: (a) there is good data base; (b) there is an organization of riparian states that manages the
resource; and (c) mutual benefits are identified. International water should be developed and shared
by riparians in a reasonable and equitable manner on the basis of good faith and mutual
understanding.

Erosion and Siltation

A large proportion of the silt load in a river is created by geomorphological processes and not by
man; a high rate of siltation affects the efficiency of reservoirs. When building a dam, it must be
recognized that most of the sediment that will be trapped has already been detached/eroded from the
catchment and is in the process of moving downstream. A dam engineer who is mainly concerned
with the dam and not with watershed conversation should improve on the design of the reservoir to
achieve the lowest feasible "trap efficiency," so that the smallest possible share of the total silt
inflow settles in the reservoir. Reforestation and catchment protection works do not have immediate
impact on the siltation rate of an existing reservoir.

Sedimentation in irrigation systems may be handled by designing the canal networks so that
water velocities are sufficiently high to avoid deposition of silt in canals, but not so high as to erode
canals, and by excavating sediment from canals.

Conservation practices are not very effective in reducing erosion and silt transport from large
catchment areas. In Pakistan, it was estimated that only 30 percent of the sediment yield was
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prevented by a very costly conservation program extending over a period of 30 years.
Other measures can be taken to reduce the rate of reservoir sedimentation. These include the

following:

* upstream silt traps;
* sluicing;
* density currents; and
* dredging.

The most cost effective of these methods is the sluicing principle as used on the Nile barrages of
Jebel Aulia, Senar, and Roseires.

Discussion

The participants concluded that proper data bases on water resources and geomorphological
processes are vital to the preparation of master plans for water resource development and
management. Both research and the adoption of modem technology for water management are
needed to keep up with the demands of water users and improve the efficiency of irrigation
systems. Participatory water management is recognized as a possible option for efficient resource
management.

Agrometeorology for Sustainable and Profitable
Management of Land and Water Resources

Dr. Dirk Rijks, of the World Meteorological Organization, stated that the application of
agrometeorology to the management of land and water resources can contribute to the achievement
of sustainable agricultural production through nondestructive use of land and water.

Agrometeorology is an important contributing component to sustainable development. Proper
consideration of "weather" resources can help maintain the productivity of other natural resources,
even under fairly intensive farming practices.

The analysis of the variability of different climate parameters, such as rainfall or cloudiness, is a
powerful tool in planning agricultural systems and practices, and can help in deciding on the
intensity of resource use.

Agrometeorology can help find solutions for specific problems. For example, timely warnings
of extreme weather events (for example, typhoons) can help people prepare for pretyphoon
management of irrigation reservoirs, to reduce damage not only to the structure itself, but also to
water resource, and the land resources downstream. Agroclimatic classification is also a useful tool
in land and water use planning. It can help determine when excess rainfall can be converted into
irrigation water to be used when solar radiation, and therefore potential production, is highest.
Climate analysis may help select proper forms of land exploitation and thus avoid costly failures.
The experience of Tanzania and Indonesia in the valuable and economical use of agroclitnatic data
for land and water resources management were cited by Dr. Rijks.

Agrometeorological information is also used in some aspects of forestry production and
exploitation. In afforestation, it is used to select the most productive species for any one climate area
and to combat desertification, pests, and diseases.

Collaborative efforts and an interdisciplinary approach are essential in the application of
agrometeorology to land and water use decisionmaking. The agronomist, the meteorologist, and the
agrometeorologist should work together to find solutions for sustained and more profitable
management of land and water resources in variable climatic conditions, to improve agricultural
production. In doing so, they should know the requirements/needs of users; choose, test and adapt
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operational techniques; provide reliable, timely, and complete data; disseminate the information; and
assess the technical and economic benefits.

It is essential to create public awareness on the importance of agrometeorological information.
Radio and cooperative help of agricultural extension service networks are effective means of
information disseminatior. The use of audiovisuals is quite effective, particularly in rural areas.

Information should be formulated in a language that is understandable to the people and available
in time to prepare necessary action and respond to extreme weather conditions.

Discussion

During the discussion, participants raised the important issues of reliability of data, efficiency of
the system, and the timeliness of data availability. This is a concern not only for data shared by a
number of countries, but even for the data generated within one country. Speedy transmission of
data may be helped by use of automatic, high technology stations as well as existing information
exchange systems (telecommunications). The participants also highlighted the need for training of
agrometeorologists.

Dr. Cesar C. Jesena, Jr., the Co-Director of the seminar and the Deputy Director of SEARCA,
was the chairman for the session. In his concluding statements, he reemphasized the points raised
by Dr. Rijks in his paper. Of all the inputs into agriculture, only climate/weather is free, but there
still is a need to understand and properly use it. The returns to investment in setting up and
operating a national agrometeorological service are large, both in terms of agricultural resource
productivity and human welfare.
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Farming and Other Land-use Systems

(Including Agroforestry)

Most developing countries face urgent needs to produce more food and to create more
employment opportunities for growing populations; at the same time environmental degradation
through overexploitation of resources is common. For many farmers the primary goal is to meet
their needs for food and other basic amenities; measures to conserve the productivity of the land are
of lower priority to them if such conservation measures reduce current yields or net retums.

Adaptation of Farming Systems to Population Growth
and Resource Conservation Needs in Asian Countries

The conflict between the urgent demand for more intensive resource utilization and conservation
should be addressed squarely before damage becomes irreversible. To this end, the developing
countries need to develop ways by which the need for intensive resources utilization and resource
conservation can be reconciled.

Dr. Walter Schaefer-Kehnert, a consultant from the Federal Rebublic of Germany, suggested
that Asian countries can reverse or arrest environmental degradation with the adoption of
appropriate farming systems. He stressed that while lessons may be leamed from the experiences of
the developed countries, the developing countries cannot simply follow the path of the developed
countries. Differences in the climatological, sociodemographic, and economic milieus mean that
these two groups will follow somewhat different development paths. For these reasons, the
developing countries have to adapt farming systems to meet their own economic development. This
requires looking at the fundamentals of farming, analyzing the forces at play, and finding out how
the main farming systems react to pressures of population growth and changing economic
conditions.

A number of factors influence the decision to alter farming practices and to adopt new systems
that are responsive to existing conditions. These conditions include the increasing demand for food
generated, in part, through the urbanization process; the availability of modem production
technologies; improved services and commercialization; and shifts in relative prices between major
inputs such as land, labor, and capital.

Adaptability of Major Farming Systems

Traditional methods of cultivation such as shifting cultivation, fallow system, and ley farming
were appropriate in areas where there is a favorable man-land ratio and there is minimum pressure
for intensive use of the land. Shifting cultivation is a sophisticated system that has supported people
for centuries without causing serious environmental disturbance. However, this system breaks
down under population pressure and intensive cultivation.

Several measures have been introduced in some Asian countries to stop shifting cultivation. In
Thailand, farmers were relocated to areas selected by the government, and cash crops were
introduced as the main source of farmers' income. In Malaysia, farmers were organized and
systematic land-use technology was introduced.

In the past long fallow periods were used to allow soil to recover its fertility, reduce the
incidence of pests and diseases, and store water in the rooting zone (dry-farming). As population
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pressure has continued to intensify, fallow periods have become shorter and the objectives of
fallowing have been sought through the use of modem inputs (fertilizers, pesticides, herbicides). It
is not clear, however, that this alternative farming system is sustainable and stable.

Permanent cultivation of upland areas is often unstable and not sustainable, particularly in areas
where there is very high rainfall (Philippines, Malaysia, and Indonesia). Under conditions of high
rainfall and high soil erodibility, tree farming is appropriate as a means of soil conservation.
However, it may take many years for the tree crops to be established and produce positive returns.
In marginal dry areas, nomadic grazing may be the only stable and sustainable farming system.

Very few countries have developed appropriate farming systems under high population pressure.
One good way to respond to population pressure is to use irrigation for crop production. Irrigation
water enhances the response of land to other inputs under varying forms of technology. There are,
however, limits to the adoption of irrigation-based farming systems. Irrigation is capital-intensive
and water pricing policies should be strictly enforced to promote efficient water resources
management.

Discussion

In the discussion, the participants shared their countries' approaches to the problem. In addition
to developing irrigation facilities for grain production, Indonesia encourages the combination of
cash and food crops in tree plantations to meet both the food and cash needs of farmers. In
Malaysia, institutional arrangements for the oil palm industry have been established to improve the
income of small farmers. Tea growing on small parcels of land in Kenya has proved to be very
profitable and attracted a large number of farmers. China has relied on well-developed irrigation
facilities to expand the area under cultivation and increase crop production.

Dr. Tacke, Deputy Director, Agriculture West Departnent of ADB, the Chairman of the session,
emphasized the importance of irrigation development and management in increasing agricultural
production and improving environmental management. He also discussed the prospects of tree
farming as one means of solving the problems of food production to feed expanding population,
and help promote resource conservation. Governments can assist in the development of appropriate
farming systems and optimum resource utilization by supporting needed research.

Land-Use Planning and Agroforestry in Asia

Land-use problems in the tropics are basically "people problems." Human activity has resulted in
the degradation of environmental quality and adversely affected the productivity and regenerative
capacity of natural resources.

Land-use planning can be viewed as a continuing search to determine what specific use, or
combination of uses, is best for any piece of land. The goal is to attain an acceptable balance of
biological, social, economic and ecological systems to meet the needs of an expanding population.

These were the views of Mr. Ricardo Umali, Undersecretary for Policy and Planning of the
Philippines Department of Environment and Natural Resources and Dr. Senshi Namba, Professor
of Forestry Engineering at Nihon University, Japan as they discussed the need for appropriate land-
use planning in the light of growing population pressure. Both speakers thought that agroforestry
had many attractive features.

Mr. Umali contended that resource planning depends primarily on a good data base showing the
nature and extent of resource distribution and utilization and the physical, chemical, biological, and
ecological characteristics of the land. These data can be generated using modem techniques and
methodologies. Data on tropical species, forest boundaries and ecological condition should also be
gathered and incorporated into the planning process.
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Agroforestry is a strategy that satisfies three important, and sometimes conflicting, objectives:

* protection and stabilization of the ecosystem;
* production of forest products; and
* provision of employment and income for the rural upland population.

Agroforestry can reduce the rate of forest destruction and can contribute to improved economic
conditions for upland farmers in many Asian countries, particularly in Burma, Japan, the
Philippines, Indonesia, and Malaysia. In fact, traditional shifting cultivation is one form of
agroforestry that was used on a sustainable basis for centuries in some areas.

Implementation of agroforestry programs faces many problems including the following:

* weak information base;
* lack of understanding of human behavioral factors;
* inaccessibility of upland farmers due to distance and lack of transportation networks; and
* land tenure problems.

The points discussed by Mr. Umali were amplified by Dr. Namba, who pointed out that there is
a need for an integrated strategy for a nationwide land-use planning. For instance, agroforestry as a
land-use scheme should be encouraged with a solid incentive plan. Assistance and cooperation are
required to increase the acceptance of this land-use system.

Dr. Namba discussed three requirements for land-use planning. First, the examination and
assessment of the actual situation and problem identification. Second, attention must be paid to land-
use techniques employed by the local people. Third, obtaining basic data about present patterns of
land-use, as well as assessing the sensitivity of land to environmental damage or change.

Discussion

The participants agreed that agroforestry can be used to arrest forest destruction and also improve
the economic condition of forest farmers. In the Philippines, however, land-use planning for
agroforestry has not yet gone beyond allocation of lands. The Burmese experience shows
considerable improvement in real land-use planning, including rational harvesting of forest
resources, participation of local people, and maintenance of productive and sustainable agroforestry
operations.

A number of issues were raised by Dr. Manesh Banskota of ICIMOD, the session chairman,
regarding agroforestry as an innovative land-use system. These included the capability of
agroforestry to provide significant economic benefits and the lack of understanding of the
integrative, coordinative, and institutional issues of agroforestry. He also pointed out that
agroforestry is just one of the altematives for land-use planning. Perhaps the key question posed by
Dr. Banskota regarding agroforestry was, "Agroforestry can provide positive environmental effects,
but can it perform a significant economic function?"

Taxation and Agricultural Land Management

Agriculture is the largest economic sector in many developing countries in Asia and should play
a vital role in their development. This was the contention of Prof. Torao Aoki of Niigata University
in Japan. The agricultural sector is expected to provide fiscal support to the government
commensurate with its large size. Conventional wisdom is that agricultural taxation is a major



18 Land and Water Resource Management in Asia

transfer of resources from agriculture to other sectors of the economy. The reality, however, is that
agriculture is often taxed rather lightly in Asia.

Professor Aoki discussed patterns of agricultural taxation. These patterns include income tax,
export tax, and sales and excise taxes. The merits of land taxes in developing countries were
discussed. Prof. Aoki argued that this form of taxation reaches the nonmonetized sector and results
in greater efforts to increase production. Since tax on agricultural land would raise the cost of land
relative to labor and capital, this would encourage owners to cultivate the land more intensively in
order to pay the taxes. Land taxes are based on land area, income, rental value, and special
purposes.



5
Economic Analysis, Incentives, and

the Policy Environment

The socioeconomic costs of natural resource degradation are real and hardfelt, especially in the
developing countries of Asia. The objective of maximizing net output or income (the "economic" or
"efficiency" objective) has conceptual deficiencies in that the analysis may exclude such significant
project consequences as income distribution effects and positive and negative off-site impacts. There
is a continuing search for ways to expand economic analysis to include more off-site and
environmental effects. The challenge of assessing environmental impacts in economic terms was
addressed by Dr. John Dixon when he discussed the application of economic approaches to the
analysis of environmental impacts. The policy environment paradigm leading to improved
understanding of the social processes that define evolution and implementation of policies was
elaborated by Dr. Celso Roque.

Economic Analysis of Natural Systems: Emerging Approaches

The presentation of Dr. John Dixon, of the Environment and Policy Institute of the East-West
Center in Honolulu, focused on the various approaches, both traditional and newly developed, to
the economic analysis of natural resource systems. The rationale for economic analysis of
environmental effects arises out of concem for:

* a better use of scarce resources;
* higher social returns from these resources;
* fewer social costs arising from the use or misuse of these resources; and
* the need of anticipatory planning.

Analytical views on the environment and environmental management include looking at natural
resources as either flows or stocks. The first view, the traditional focus, is on water pollution, air
pollution, or ecological preservation as flows, while in the latter, the concern is on the management
of resource stocks and maintaining, enhancing, or upgrading the stock as well as benefiting from
the flows. The analysis can be done at the micro level (individual project level) and the macrolevel
(involving the whole natural system or the economy).

Dr. Dixon enumerated analytical techniques that deal with resource management problems.
These complementary techniques include the following:

* natural resource assessments-rapid rural appraisal of resources, identifying trends of
resource use and key areas amenable to project funding and development;

* natural resources accounting-system of bookkeeping that parallels the national accounts,
involving a physical account of stocks and flows;

* extended benefit-cost analysis-incorporating environmental effects (externalities) in a
microanalysis of each individual project; and

* macroeconomic policy analysis-taking natural resource management and deriving policy
implications (for example, an export policy that has a major impact on natural resources use;
price policies; incentives).

19



20 Land and Water Resource Management in Asia

The Marginal Opportunity Cost (MOC) concept was explained. The resource-use relationship
and its costs can be expressed through the concept of MOC that serves as an acceptable basis for
evaluating resources. In a functional form, MOC can be expressed as:

MOC = MC + MUC + MEC
MOC = marginal opportunity cost
MC = marginal cost of extraction
MUC = marginal user cost
MEC = marginal external cost

Conceptually, the three components of MOC are defined as:

* marginal cost of collection or extraction (MC). This is the direct cost of labor, time, and
machinery used in extracting and processing the resource;

* marginal user cost (MUC). This is the cost to future users when they encounter less of the
resource as a result of current consumption. If the resource is used sustainably, this cost will
be negligible or zero; and

* marginal external cost (MEC). This cost arises from the external cost(s) resulting from
spillover effects of resource use. For example, the cost of deforestation can include the loss
of agricultural productivity arising from soil erosion, or the loss of irrigation and drinking
water as a result of sedimentation of rivers, canals, and channels. What counts is not the use
of a sophisticated mathematical model, but consideration of the likely order of magnitude of
external costs.

The topics discussed by Dr. Dixon were tested through a case study and the discussion that
ensued brought out several issues which included the following:

* the limit or boundary of analysis-no specific nile;
* role of technocrat-evaluating policy options;
* manpower and institutional constraints to the application of the concepts at the local level;
* social dimensions in the analysis should have primary consideration; and
* the changing of project costs-need to recognize tradeoffs.

Discussion

During the open forum, the participants mentioned that the application of extended benefit-cost
analysis in developing countries is constrained by limited manpower and institutional capabilities.
Among bilateral and multilateral institutions, this analytical technique is being used more and more
in their assessment of development projects.

It was also pointed out that one needs to distinguish those who formulate policy altematives
from the decisionmakers who choose among the altematives, and whose choice or decision may
involve a variety of considerations, including personal and political motives. The role of economic
analysis is to provide altematives, with their merits and demerits, and not to make decisions.

In response to a participant's query, the discussion touched on the physical boundary of the
analysis of natural resource systems. This boundary depends on the size of the project and the
nature of the problem. It is, therefore, important that all assumptions made in the analysis are
explicitly stated.

The session's chairman, Dr. Francisco Panol of the Wildlife Conservation Foundation
(Philippines), ended the discussion by summarizing the issues discussed. He said that different
resource systems lead to different kinds of approach, thus the application will depend on individual
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projects and individual countries. Apart from evaluating benefits only, direct damage to the
environment also needs to be identified in order to provide for mitigation costs in the proposal.

Economics of Sustainable Production: Incentives and Policy Options

Discussion of economic valuation and incentives continued with the presentation of incentives
and policy options to enhance sustainable production. Dr. Dixon emphasized that sustainable
production is both an ecological and an economic concept. As an ecological concept, one area of
concern is the maintenance of resource stock at a sustainable level to attain maximum sustainable
yield and provide a sufficient resource base for future generations.

As an economic concept, the concem is with the use of stock to generate wealth, or sustained
economic development over time. In this view complete harvesting of a resource stock may be
economically justifiable and socially acceptable, if the returns of the harvest are used to increase
wealth or generate more income for society. In addition, there may also be social and moral reasons
for promoting sustainable production and development.

Resource management involves tradeoffs that may be between ecological concerns and economic
concerns, particularly in the short run. Tradeoffs in favor of conservation and ecological concerns
may enhance economic growth in the long run. There may also be tradeoffs involving social and
political goals.

Analysis of tradeoffs necessitate a clear identification of the benefits and costs, the gainers and
losers, of the economic activity. To this end, the concept of MOC can be extremely useful.

Two types of policy option may be pursued in resource management: (a) the use of market
incentives and signals, for example, prices of outputs and inputs, taxes and subsidies, interest rates;
and (b) the use of nonmarket incentives and signals such as regulation, land tenure, provision of
public services, or moral suasion.

Agricultural output prices give signals that may change land-use patterns. For example, terms of
trade unfavorable to agriculture may lead to a deterioration of the market value of agricultural land,
which may in turn lead to low investment in agriculture. Similarly, export taxes on crops that are
environmentally benign (for example, tree crops) may work against environmental conservation.

Resource management may also be influenced by other general economic or policy options such
as those affecting foreign exchange, wage rates, and licensing systems.

Dr. Dixon concluded that opportunities for improved resource management exist; the concept of
MOC may be useful along with the "internalization" of economic externalities, broadening of
horizons in time and space, and enhancing social and political awareness.

Discussion

The participants brought forth a number of issues during the discussion. The concept of
sustainable production also needs to consider sectoral, social, and political (equity) concerns in
addition to ecological and economic considerations. Price signals are sometimes misleading,
particularly when there are interlinkages among markets, or where market failures exist. Therefore,
price signals should be used with great care as a basis for resource management decisions. When
market forces fail, government regulation or intervention may be justified. However, caution should
also be exercised in deciding the extent of government intervention.

Attention should also be given to the implications of a huge foreign debt on resource
management, particularly in countries where payments of foreign debt are largely derived from
resource exploitation.
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Valuing Natural Resources

Following his discussion on economic analysis of natural systems and sustainable production,
Dr. Dixon elaborated on the methodologies for valuing natural resources and the need to incorporate
environmental effects in economic analysis. He said the analysis of environmental effects should be
done in a step by step procedure:

* impact identification;
* impact measurement;
o valuation; and
* economic analysis.

Many valuation techniques are now available, including market value or productivity approaches
(those that use market prices to value costs), surrogate market approaches, and survey-based
techniques. Dr. Dixon cautioned that specific problems are encountered in valuing natural resources.
These problems include selection of the discount rate, intertemporal and intergenerational issues,
uncertainty, and issues of resource irreversibility. Qualitative factors such as quality of life, social,
and political concerns may also be important.

To illustrate valuation of an environmental impact, a case study from Palawan (Philippines) was
presented. The study provided a simple illustration of valuation of natural resources useful for
policymaking purposes.

Discussion

The discussion brought up the problem of standardizing valuation procedures for natural
resources and environmental effects, notwithstanding its usefulness as a methodology and guide in
project and program decisionmaking. The other problem brought out was the absence of systematic
criteria for analyzing the tradeoffs between present and future generations.

In his conclusion, Mr. Peter Sun, the session chairman, pointed out the need for natural resource
valuation systems that will be useful in improving the balance between development and
conservation. The former directly benefits the present generation, while the latter provides more
opportunities for future generations. He also mentioned that techniques and methods for resource
valuation should be developed so that they can be used for evaluating development alternatives and
actions.

A Policy Environment Paradigm for Natural Resources

The paper of Dr. Celso Roque, Undersecretary of the Department of Environment and Natural
Resources of the Philippines, underscored the social processes that define the evolution of policies.

Dr. Roque discussed how the policy environment evolves out of contradictions and conflicts
within the context of a complex set of economic, social, and political factors. Three fairly
interdependent systems compose the policy cycle: the human ecosystem, the policy system, and the
implementation system. The human ecosystem includes three interacting subsystems: the natural
system, the production system, and the social system. The policy system relates to formal and
informal policymaking structures. The implementation system (the most critical) accounts for the
processes involved in translating policy objectives and goals into action.

A comprehensive checklist of general features of the policy environment in most Asian
developing countries can be categorized as dialectic, normative, and operational. Major difficulties
include operationalizing key concepts and instruments, timing, political influence of stakeholders,
magnitude of resource availability, organizational effectiveness, effectiveness of policy instruments,
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and the capability of the bureaucracy.
Dr. Roque mentioned two guiding principles for natural resource policies:

* improved human and social conditions that could minimize resource conflicts; and
* broad-based participation of stakeholders, including future generations in evolving socially

efficient and ecologically benign policies.

Discussion

Interesting points came out during the open forum. The participants asked questions such as,
"What is the role of the market system in influencing equitable resource use?" and "In the light of
extreme poverty in developing countries, should environmental policies receive priority attention
vis-a-vis productivity concems?"

A key issue that came out in analyzing the resource policy environment is that land is more than
just a factor of production; it also has certain social, political, and historical dimensions. The
concerns about patterns of land use, ownership, and control have significant implications for
resource management. Therefore, the participants agreed that it is important to be clear as to whose
interests resource policies are supposed to serve.

There was a consensus that the issue of land tenure reform dominates the natural resources
policy environment in most Asian countries. This is due to the concern for promoting equitable
access to land. Some countries have successfully implemented land reform while others still have
major problems (for example, the Philippines). Some of the main points raised in the discussion
included:

* equity as a major goal rather than agricultural productivity;
.security of tenure;
f fragmentation vs. consolidation; and

* ecological effects of existing tenure arrangements.

In addition, there is the question of whether or not land or agrarian reform is both a necessary
and sufficient condition for appropriate natural resource management and for sustainable
production.

Dr. Dixon, the chairman, concluded by reiterating that the policy environment and policy cycle
involve multiple sectors and complex processes. With such complexity, each country has reacted
fairly differently. Among the various issues discussed, land reform was cited as an important case.
The implication of land reform for improved natural resources management depends on whether or
not it increases holdings or is only a matter of promoting security. Improved security is itself
important in terms of promoting investment, productivity, and long-term planning for sustainable
use.



6
Voluntary and Involuntary Land Settlements

People move from one place to another for various reasons, either voluntarily or involuntarily.
The transmigration program of Indonesia is an illustration where large numbers of people moved
voluntarily from the crowded islands of Java and Bali to the less populated outer islands.
Transmigration is a multifaceted economic and social program which has significant impacts on
employment, migrant welfare, and regional development in Indonesia. The fact that farmers under
the sponsored program were, on the whole, moved in a safe and orderly manner is worth
examining.

In contrast, some development endeavors require the movement of people against their will. The
relocation of displaced populations due to development projects such as dam and reservoir
construction, highways and other rural infrastructure, and new urban infrastructures is a difficult
job. The content and consequences of involuntary resettlement are much more complex than those
under regular, voluntary land settlement schemes. Forced relocation causes major economic loss, as
well as profound social and family disruption to individuals and to the fabric of local communities.
Dr. Michael Cemea of the World Bank presented the basic guidelines and procedures for World
Bank-financed development projects that entail involuntary resettlement. He stressed the use of
preventive actions to minimize the adverse effects of involuntary resettlement.

Involuntary Resettlement in Development Projects

The relocation of displaced populations from areas where major development programs are to be
constructed is a formidable task. Many people will be resettled against their will and they will be
confronted with economic loss and social hardship. Dr. Michael Cemea pointed out that some 40
development projects approved for financing by the World Bank in agriculture and hydropower
during fiscal years 1979-85 will cause the relocation of at least 600,000 people in 27 countries.
Among the Asian examples cited are the Narmada Sardar Sarovar reservoir in Gujarat, India that
will displace 70,000 people, the Cirate hydropower dam in Indonesia that will dislocate 55,000
people, and Shanghai's sewerage system project that will displace 15,000 people and dismantle
houses, shops, and public buildings.

Dr. Cemea presented the World Bank's approach for projects that entail involuntary
resettlement. The guidelines require borrowers to avoid, whenever possible, involuntary
resettlement, and if this cannot be avoided, the harmful effects of displacement should be
minimized.

In recognition of the complexity of involuntary resettlement, and because it dismantles a
previous way of life of people, the Bank's policy explicitly states that all resettlement programs
must be considered as development programs as well. Borrowing governments are required to
ensure that the productive base and income-earning ability of those displaced are restored at least to
the standards they had prior to the relocation and, if possible, improved. In this way the affected
people eventually share in the benefits of the new development and are compensated for their
transitional hardships. In other words, the resettlement operation should be a full-scale project on its
own.

This new approach has been recently applied by the Bank to a proposed dam in Madhya
Pradesh, India. The twin projects-one for the dam, one for resettlement-allow a more
comprehensive treatment of resettlement. For instance, because 40,000 ha of forest land will be lost
to the new reservoir, the resettlement project will finance reforestation on about 80,000 ha as part of
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a larger development package that includes land improvements, land reallocation, forestry
development, and social services.

Discussion

A major issue that came out during the discussion is that many Asian countries do not have a
formal involuntary resettlement policy. China and Indonesia have their own resettlement policies,
but other countries, such as India, do not have a national policy and leave these issues to the states
or local authorities. The lack of a national policy in some Asian countries has contributed to the
difficulty in conveying the importance of such a policy to national administrators.

The participants suggested the following measures to deal with the problems of involuntary
resettlement:

* the affected people should have a role in the decisionmaking process. The host, or receiving
area population, should also be included in the process;

* for small-scale projects, cash compensation may be preferable in some cases. A general rule
for compensation is that it should improve the condition of both the resettled and the host
population; and

* environmental impact assessment (EIA) should be required in the planning process.
Environmental implications, such as the impact of involuntary resettlement on the
environment in general, and more specifically on the forests, land, or water resources,
should be examined.

The session's chairman, Dr. Cedre Saldanha of the Asian Development Bank, summarized the
discussion by touching some of the issues raised. These included the following:

* is there really a need for a national policy on involuntary resettlement, or would this best be
left to individual states or local governments?

* on the issue of organizational arrangements for resettlement, a question on the
appropriateness of coordinating agencies came out. Or should the Malaysian experience of
leaving the resettlement job to specialized agencies be followed?

* involvement of affected people in the decisionmaking process; and
* on the issue of compensation, is it better to pay cash to the affected population in small-scale

projects? What would be the compensation package for the host population?

Voluntary Land Settlement: Transmigration in Indonesia

The Indonesian transmigration program is a voluntary land settlement program to help answer
the problems created by overcrowding on the inner islands of Bali and Java. It is an effort to cope
with population growth, reduce deforestation in the inner islands, create productive employment,
and stimulate regional development.

The paper of Dr. Gloria Davis of the World Bank (presented by Dr. John Dixon) discussed
background information on the process of voluntary land settlement in Indonesia, together with the
basic policies being implemented, development objectives, historical experiences, accomplishments,
impacts of the program, and future considerations.

The main lesson from Indonesia's transmigration program is that a large number of people can
be moved voluntarily in a safe and orderly manner. The government's effort in moving people has
been reciprocated by the people's desire to move.

The following are the specific policy questions brought out in the paper.
a what is the type of development required or desired?
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* what can the government afford in terms of basic infrastructure and a whole package?
* what are the responsibilities of the government and the settlers? and
* how can conflicts be resolved?

The transmigration program has been evaluated in terms of demographic impact, employment
generation, migrant welfare, economic growth, regional development considerations, and social and
environmental concerns.

Sustainability of some settlements is an issue. It was mentioned that in several places land
capability studies were not perfectly done to identify areas that will sustain agricultural activities.

The human factor was cited as one of the reasons for success or failure in transmigration areas.
For example, local leadership is recognized as a major ingredient in a successful transmigration
program. Conflicts between the local (host) population and the transmigrants in terms of benefits
and subsidies should be sorted out; care should be taken to protect the culture and rights of the local
inhabitants. There should be no disruption of traditional sociocultural pattems.

Discussion

It is accepted that transmigration is a big financial burden to governments. The participants asked
if it is possible to find low-cost approaches to transmigration to encourage spontaneous migration
with minimum govemmental support, and to consolidate existing transmigration areas.

The summary by Dr. Jha of the ADB, chairman of the session, pointed out that in the
implementation of transmigration programs, one has to look into the culture of people, their tradition
as well as the land-use patterns, and then design a sustainable and cost-effective farming system.
The following policy questions were raised: How far should the govenmment go in supporting
transmigration programs? How centralized should the activities be?

Dr. Jha also stated that private sector involvement should be encouraged. Initial implementation
should be done by the govemment, but other activities needed to bring about economic growth
could be supported by the private sector.



7
Country Experiences

Proper management of land and water resources is a basic requirement to ensure sustained
productivity of a country's resources. This idea is now widely accepted. However, development
planning differs from country to country and between regions; there is no commonly established
rule or procedure. The seminar considered three developing country case studies (Philippines,
Nepal, and Thailand) and Japan provided the developed country perspective.

The Japanese experience provided a framework for evaluating policies for natural resource
utilization and management consistent with sustained productivity, environmental soundness, and
efficient long-term national development. Much of Japan's success can be attributed to advanced
and long-term planning coupled with legal statutes and instruments. These measures have allowed
Japan to respond positively to structural changes throughout the various stages of development.

The Philippines case study presented a framework for sustainable upland agriculture
development and presented a practical methodology for the assessment of the economic impacts of
soil erosion. In Nepal, altematives to hill subsistence farming were recommended; such altematives
should be evaluated in the wider context of ecozones, specialization, development of local
institutions, and population redistribution from the hills to the plains. The Lake Songkhla study in
Thailand showed that an integrated regional economic and environmental plan can generate
investment projects and environmental improvement projects acceptable to economic planners.

Land and Water Resources Development and
Management for Agriculture in Japan

The paper of Dr. Michio Nakahara, Executive Director, Japanese Institute of Irrigation and
Drainage, reviewed the process and policies of Japan's land and water resources management. In
summary, the following points were highlighted:

* Japan's present land and water resources management policy and administrative strategies
have a long history which dates back to the early period of modernization and the period of
rapid industrialization;

* economic recovery of Japan after World War II focused on land and water resources
development. A central postwar agricultural policy was the agricultural land reform. This
policy established the "owner-farmer" system which led to increased productivity and
provided the initial foundation for land improvement works;

* the direction of Japan's land and water resources development was contained in the
comprehensive development plan. This plan called for a two-pronged, long-term strategy for
sustainable production and the preservation of high quality, environmentally sound living
conditions; and

* the development of land and water resources in Japan strongly depended on: (i)
effectiveness of institutional arrangements; (ii) clear legal instrumentalities defining resource
use and development; (iii) systematic land and water resources information system that
included the use of advanced technologies; and (iv) consensus, support and participation of
the people.
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Discussion

During the discussion, the participants noted that institutional arrangements favorable to land and
water resources development played a key role in Japan. They allowed a sound planning, design,
and implementation process. Farmers' associations and cooperatives were cited as one reflection of
this. Environmental impact assessment (EIA) must be conducted for both public and private
projects, especially in the design and formulation of land and water resources development projects.

The chairman, Mr. Kato of the Japanese Environmental Agency concluded the presentation by
presenting the following salient points:

* Japan and other countries' experiences can serve as a reference or model for developing
countries in the formulation of land and water resources development programs;

* one of the most commonly adopted policy instruments in Japan was the formulation of long-
term and comprehensive development plans; these plans were developed at all governmental
levels and were backed up by appropriate legislation and institutional arrangements;

* one reason for the success of national resource management in Japan lies in the social,
cultural, and historical background. Human resource development plays a key role. There
may be much to be learnt from the Japanese experience in providing education, training,
agricultural extension, and public information programs; and

- with increasing affluence, accelerating urbanization, and growing public interest in "quality
of life" issues, Japanese environmental policy has begun to shift its focus from pollution
control to a more active role creating a new environment, while preserving or restoring
"natural" environments in rural areas. The loss of some essential elements of this "quality of
life" is much regretted now in Japan. Developing countries should learn from the Japanese
experience and incorporate environmental considerations at an early stage of their
development and economic growth.

Nepal: Upland Resource Management
under Conditions of Subsistence Farming

Nepal's experience was presented by Dr. M. Banskota of ICIMOD. His presentation described
the changing nature of hill subsistence farming in the context of management of land-based
resources. Increasing human and livestock populations are exerting growing pressure on Nepal's
land resources. Dr. Banskota argued that in spite of the efforts of the hill farmer, resource
degradation still continues. In Nepal, alternatives to subsistence farming must be developed and
evaluated within the wider context of ecozones, specialization, development of local institutions,
and population redistribution from the hills to the plains.

Discussion

Government policy to prevent soil erosion, and the degree of its success, was raised in the
discussion. Dr. Banskota answered that the Conservation Forestry Acts had some effects on soil
erosion abatement, but this was small compared to the magnitude of the problem. Shifting from
annual to perennial cropping is now being practiced in the hills, not only to reduce soil erosion, but
also to produce higher economic returns. Numerous rivers and tributaries in Nepal have potential
for hydroelectric power generation and irrigation. The development of these resources will not only
benefit the riparian countries, but also help stabilize these waterways and reduce rapid soil erosion.
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Family planning to reduce population growth rate was discussed. It was argued that family
planning is more acceptable in urban centers than in the hills where labor is needed for house and
farm activities. Women do the planting, tending of fields, harvesting, and gathering of fodder and
fuelwood, while the children take care of the animals.

The chairman, Dr. Worcester of ADB, summarized the session's discussion by pointing out the
lessons learned from Nepal. He said that decisions have to be made regarding labor-intensive
activities (for example, horticultural cropping) versus fossil fuel energy-intensive activities (for
example, substitution of animal power by mechanical power). He also posed the issue of the
ecological and development aspects of highway construction and the problems related to resource
exploitation along highway corridors vis-a-vis the need to improve the infrastructure capabilities and
the accessibility required for further development of Nepal's hill areas.

Philippines: Strategies for Sustainable Agricultural Development

The presentation by Dr. Wilfrido Cruz of UPLB, Philippines, centered on a framework for
sustainable agricultural development. A practical methodology for the assessment of the economic
impact of soil erosion was illustrated with results from a recently completed case study of the
Pantabangan watershed in the Philippines. On-site environmental losses from erosion were
estimated. The basic assumption is that soil erosion leads to a reduction in soil organic matter and
nutrient content, and consequently to a decline in crop production, unless nutrients are replaced. A
measure of the economic loss due to soil erosion, then, is based on the cost of replacing lost
nutrients.

The off-site (downstream) costs of soil erosion were also evaluated. Estimates were based on
sedimentation of the Pantabangan reservoir, thereby reducing the potential irrigation and
hydroelectric power benefits. This loss is reflected by a shorter reservoir life, the opportunity cost
of providing excessively large sediment storage capacity, and a reduction in useful storage capacity
of the reservoir.

Discussion

The discussion elicited two important points in relation to valuing environmental impacts. The
first one is that very clear physical relationships must be established before meaningful economic
analysis can follow. Second, valuation of environmental impacts requires an interdisciplinary
approach.

Prof. T. Aoki, the chairman of the session, concluded that soil conservation projects are
frequently not profitable, but may be socially justifiable to promote sustainable agricultural
development. He also added that the loss of potential storage capacity would be avoided if ex ante
watershed management and erosion control components had been included from the very beginning
of the project.

Thailand: Songkhla Lake Basin Management

In the Songkhla Lake Basin, the unique environmental resource of the lake system required a
different developmental approach. According to Dr. Bindu Lohani of the ADB who presented the
case study, the study terms of reference contain specific provisions for integrating economic and
environmental planning, one of the first times this has been done in Asia. This approach reflects a
concern within the Thai government that too rapid development could result in irreversible damage
to the lake system.

The main natural resources requiring special environmental protection measures are the lake



30 Land and Water Resource Management in Asia

itself, forests, wildlife, lake fisheries, scenic resources, and beaches. The major resource threats are
from pollution and encroachment from increasing urbanization and industrialization. In order to
develop a policy framework for the region, three growth scenarios were considered: spontaneous
growth, induced development, and rapid industrialization. Based on the analysis of the economic
and environmental impacts of the three scenarios, the government opted for the induced
development scenario.

The review of the Songkhla Lake study indicated that the main area for improvement was
institutional arrangements for program implementation. An integrated regional economic and
environmental development planning approach must generate investment projects that are acceptable
to environmental planners, and environmental improvement projects acceptable to economic
planners.

Discussion

During the discussion it was pointed out that there are major resource management conflicts in
the Songkhla Lake area between uses such as irrigation, aquaculture, and rubber plantations. These
conflicts may require determination of national priorities by appropriate authorities. Some
participants also stated that the full cost on the private sector was not considered in the Songkhla
Lake project. The chairman, Dr. E. Pacardo of IESAM- UPLB, summarized the session by stating
that the Songkhla Lake project is a good example illustrating the integration of environmental needs
into project development. He also mentioned the case of Laguna Lake in the Philippines as a case in
point where an environment-cum-development approach, should be applied.

Field Trip

A one-day field trip was conducted during the end of the first week of the seminar. This activity
was designed to show participants some land and water development projects in nearby locations.

The first stop was the fish hatchery and nursery facilities of the Laguna Lake Development
Authority (LLDA). The officer-in-charge of the facility explained the functions of his agency and the
problems and issues associated with Laguna Lake, a major water resource in the area. The lake
provides an interesting illustration of the water resource development issues that had been discussed
in the seminar. The lake's watershed has been largely denuded of forest cover, hence sediment
inflow is high. Pollution from sanitary wastes is severe in the nearshore waters; the level of
pollution has already made the water of doubtful value for meeting future supply needs of Metro
Manila. Due to its proximity to Metro Manila, Laguna Lake possesses a unique economic
development potential but the competing users have created complex environmental issues.

Enroute to the next stop, an irrigation project visible from the roadside was briefly described.
The next destination was the Caliraya Reservoir and its watershed. The reservoir serves as a
pumped storage area for a hydroelectric power station that will generate about 3000 megawatts at
full development. The group was briefed by the personnel of the National Power Corporation, the
agency that maintains the reservoir and the hydropower plant. The main problems are the
progressive encroachment of farmers into the watershed and the continuing deforestation in the
upper watershed. The participants observed that coconut plantations were the main vegetative cover
of the immediate watershed area.

Multilevel cropping in the Province of Cavite was also shown to the group. This is a type of
fanning system that involves several layers of crops on a given area: coconut in the upper layer;
papaya, banana, and coffee in the middle layer; pineapple and ginger on the ground level. Under
this system, fanners can increase the effective cropped area.

The participants saw a Philippines cultural show during lunch in Tagaytay City, a tourist spot
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noted for its cool climate and beautiful scenery that includes Taal Lake.
In the afternoon, the group proceeded to Metro Manila and visited the Manggahan Floodgates at

Pasig. This structure is part of the Laguna Lake management system. It was constructed to reduce
both flooding in Manila and the volume of sediments transported to the sea; the floodgates increased
the volume of water retained in the lake.

The participants then drove through the campus of the University of the Philippines, Diliman,
and proceeded to their hotel.



8
Roundtable Discussions

Two roundtable discussions were conducted in the course of the workshop, the first during the
midpart and the second at the end of the seminar. The first roundtable discussion was organized
around four topics selected from a number of topics suggested by the participants. The participants
were divided into four working groups and each group addressed all four topics. These
deliberations were then presented by a spokesperson from each group to a plenary session.

Roundtable Discussion 1

The four topics discussed by the working groups were the following:

* cost recovery and approaches to be used;
* incentive policies for sustainable agricultural development;
* valuation issues and the marginal opportunity cost (MOC) concept; and
* balancing conservation and development.

At the plenary session, each working group presented its own answers to these issues and then
all participants discussed the various views put forward. A summary of these responses is as
follows:

A. Cost Recovery for Irrigation and Water Resources
Projects and What Approach Should Be Used

* there was a difference of opinion on whether or not capital costs should be recovered. All
groups agreed that operations and maintenance costs should be recovered. If charges are
excessive, farmers may refuse to pay;

* if there are multiple users of the water or power derived from a water resources project,
capital costs should be divided among the various groups that benefit and should not all be
charged to one group (for example, irrigators);

* various approaches can be used to implement cost recovery. Water charges are commonly
used; other collection methods included land charges, agricultural taxes, or a fixed percentage
of increased agricultural production; and

* care must be taken that cost recovery does not create disincentives for increased agricultural
production and adoption of new technology.

B. Incentive Policies for Sustainable Agricultural Development

* incentive policies can include such programs as agrochemical and fertilizer
subsidies, assured and subsidized irrigation water supplies, land ownership and other
entitlement;

* incentives have shown mixed results and may introduce major distortions into the economy;
* the participants' opinions were mixed with regard to whether or not incentives were

necessary (or even helpful) for promoting sustainable development;
* various success stories were cited, including the use of agrochemical subsidies in Indonesia,

the responsibility system in China, and selected developments in Bunna and Nepal; and
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* examples of incentive policy failures or shortcomings were also given. These included the
cassava production-international price link in Thailand and forest concession policies in many
countries.

C. Valuation Issues and the MOC Concept

* the groups were split on whether or not the MOC (Marginal Opportunity Cost) concept of
measuring the true social costs of natural resource use was relevant to developing countries.
Arguments were given to support both sides.

* the case of the Nam Choam dam in Thailand was presented as representing an example of the
usefulness of the MOC concept. In this case estimates were made of the three components of
MOC-the marginal direct cost, the marginal extemal cost, and the marginal user cost,

* other groups mentioned using the MOC concept to examine hydropower or irrigation
projects, logging, and fisheries;

* the MOC concept must be evaluated in the with-project and without-project framework;
* arguments for not using the MOC concept included the need for short-term survival,

socioeconomic objectives, sectoral priorities, and regional balances; and
* it was agreed that the valuation of future benefits and costs, particularly environmental or

nonquantifiable effects, must be handled carefully.

D. Balancing Conservation and Development

* development implies a degree of resource use or degradation. Conservation can be achieved,
but there are definite tradeoffs between resource conservation and economic growth;

* some groups felt that the first priority of development was to meet basic needs. This may
require a greater degree of resource use or resource conversion (for example, from one land
use to another);

* ways to balance resource conservation with resource use include maintaining soil fertility by
land use planning and mixed crop and livestock production; afforestation; crop
diversification; land reform; and new, low-tillage agricultural practices;

• legislation, public awareness, active NGO participation, and advanced research and planning
can help balance conservation and development objectives; and

* the important role of the resource user and his or her perspective and motivation were stressed
for promoting sustainable resource use.

Roundtable Discussion 2

On the final day of the seminar, the participants were again asked to consider some land and
water management issues. The participants were divided into three working groups; each group
addressed three topics that were selected from a pool of suggestions. The three topics are the
following:

* institutional arrangements for resource management and development. The issues specifically
referred to were: river basin authorities; institutionalization of data base; and the roles of
nongovernmental organizations (NGOs).

* prioritization of development options; and
* land tenure options and impacts on resource management.

During the plenary session, each group was allotted equal time to present the results of its
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deliberation and to respond to questions and clarification from the whole group. The main points are
as follows:

A. Institutional Arrangements for Resource
Management and Development

* River Basin Authorities
(i) the groups agreed that a river basin authority is necessary and should be responsible

for policy formulation, planning, and imnplementing water resources related programs;
(li) the organizational set-up should be well coordinated and integrated. Line departments

and agencies must be involved in the planning and implementing of the programs;
(iii) there was consensus that the river basin authority should have statutory powers; and
(iv) one group suggested that the river basin authority should be run on a corporate model

during the project period, and then should serve as a coordinating entity (that is falling
back to the line agencies) after the project period.

* Data Base
(i) the groups saw the need for a central agency to set standards, compile, collate, and

disseminate all data requirements of the user-agencies; and
(ii) the central data base agency should update and maintain the data system.

* Role of NGOs
(i) The participants were in agreement that NGOs could be effective in extension

services, such as rural communication and community organizing. Other roles
mentioned for NGOs included involvement in program monitoring and evaluation as
well as planning, design, and implementation of projects; and

Cii) to be more effective, the participants recommended that NGOs should be strengthened
in terms of their technical and financial capabilities.

B. Prioritization of Development Options

The participants felt that there is a need to set up parameters for determining development
options. These parameters included the following:

* national policy thrusts in contrast to regional perspectives;
* resource development vs. equity and social welfare needs;
* promotion of self-reliance and security among the target clientele;
* reconciliation of short-run objectives with long-run objectives of development projects;
* availability of resources, and capital investments; and
* rehabilitation of existing infrastructure as an alternative to building anew.

C. Land Tenure Options

A common viewpoint expressed by the participants was that governments should ensure security
of ownership and provide incentives to all the participants in land reform programs. Tenancy reform
should be on a cooperative basis; the costs and benefits should be shared by the landlords and
beneficiaries.

The options presented are the following:

* cooperative farming, communal farming (for example, Fiji), and corporate farming (for
example, Korea);
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* leasehold system-the contract should be long enough to recover capital investments put
into improvement of the land; and

* promotion of economic-sized holdings through land consolidation programs and prevention
of fragmentation of landholdings.

During the discussion, the following points were raised:
* everybody agreed that a central data base system should be created to collect and disseminate

information;
* the emergence of NGOs was a response to difficulties with some government bureaucracies.

NGOs can react quicldy; and
* a river basin authority is a good concept, but is not well developed in practice; there are not

many successful river basin authorities. The planning aspect is good, but implementation is
not easy (there are too many line agencies under a single authority). River basin authorities
also have political and financial complexities that limit their usefulness.



9
Main Themes from the Consideration

of Country Options

The participants were asked to consider the land and water resources management issues in their
respective countries based on the seminar's discussions. Country teams were asked to assess
development options that also took resource sustainability into account. They were also asked to
discuss ways by which economic and social changes would be achieved at each institutional level
and to recommend policies that would be accepted by those affected by the changes.

Twelve country teams were formed and brief presentations were made to a plenary session. Each
team was allotted equal time to present its report and this was followed by discussion of the main
issues. The following pages present the main themes of the country reports. Abbreviated outlines of
the individual country reports are in Annex C.

Reflecting the vast differences in geographic and social conditions and diversity of land and
water ecosystems among the 12 countries represented, a great variety of issues and country options
were presented. Each country identified its own management problems and set priorities according
to its own circumstances. The country options expressed the consensus of the group members but,
needless to say, did not necessarily reflect the policies of their own governments. In general, the
options presented may be grouped into the following themes.

Demographic and Social Aspects

Many countries have found it difficult to increase the supply of land and water resources to meet
the needs created by rapid population growth. Furthermore, large populations are depleting the
resource base. Under heavy population pressure, and because of the press of immediate needs, poor
nations cannot afford to wait for farsighted development of resources over the long term.

In order to cope with this fundamental constraint to resource availability, population control
hmrough family planning should be effectively implemented.

Unbalanced regional distribution of population aggravates the problem. High population density
in certain areas prevents proper management of resources. Accelerating air and water pollution are
in part due to congestion, one of the major causes of the degradation of the quality of the
environment. Pollution poses a serious threat to people's health.

To alleviate the problem, part of the population in the affected areas may be resettled to new
areas by transmigration programs. In connection with resettlement, it was pointed out that
involuntary resettlement should play a more positive role. In some countries farmers do not want to
move to other regions or other occupations due to unique land tenure systems.

In most countries, agriculture is the dominant sector of the economy. First priority should be
given to agricultural development if the objectives of alleviating poverty and increasing employment
opportunities are to be achieved. On the other hand, other countries give priority to industrialization
in order to create employment. In view of the limitation of the arable land resources in these
countries, it is necessary to generate nonagricultural employment to absorb part of the population.
Agro-based industries are to be encouraged in settlement areas. Natural resource-based, small and
medium-scale industries should also be fostered.
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Agrarian Reform

Many countries have land tenure reform programs but with limited success, except where land is
publicly owned, or a certain tenure system prevails mainly for historical reasons. The normal
objective of land reform is to put a ceiling on maximum land holdings and discourage absentee
landowners. In other countries, the main issue is small land holding size, chiefly due to population
expansion. Productivity is low in the smallholder sector, since it cannot benefit from economies of
scale. Fragmented holdings of land are consolidated with a view to improving productivity. For this
purpose, cadastral surveys should be promoted.

Resource Management

All the countries were concemed that irrational use and excessive exploitation of natural
resources makes sustainable development more difficult and aggravates environmental deterioration.
Resources should be conserved for future generations. It is necessary to improve the ecological
environment.

Land Resources

Land resources are being lost due to soil erosion, landslides, salinization, overgrazing, and many
other causes. On the other hand, there is no denying that in some areas underutilization and
insufficient use of land resources exists. While new agricultural land is being developed, existing
alienated land becomes idle. There are vast wastelands. In many cases land is held for security,
speculation, or as status symbol, but not for productive purposes. Prime agricultural lands are
converted to other uses.

In some countries, wood is a major fuel. Because of heavy deforestation and inadequate
afforestation, forests are being destroyed. In particular, unauthorized exploitation by individuals
accelerates the deforestation process.

Erosion control is essential in order to maintain and improve the level of sustainable yield.
Mechanical control, by planting trees and maintaining biomass, should be explored. Rehabilitation
of forested areas may be carried out by both regulation of logging activity and extensive adoption of
modem timber extraction techniques. Regulations should be enforced strictly. Establishment of
reserved forest areas and community forestry may also be considered. At the same time,
development of renewable energy sources should be pursued with a view to reducing pressures on
forests.

Water Resources

A large gap exists between irrigation potential and actual utilization of irrigation water.
Reservoirs and waterways are damaged by heavy siltation and sedimentation. It should be
remembered that forests are depleted due to reservoir area clearing. People along the river
downstream may not fully benefit from a large-scale irrigation project. People receiving water from
development projects will be better off than those resettled to make way for the project. Some
countries have too much water during the rainy season and too little during the dry season. They are
hit by frequent floods and drought. Fisheries, both island and marine, are threatened by pollution.

Due attention should be paid to judicious management of surface water and groundwater in
general and multipurpose water resources management in particular. Priority should be given to
fuller utilization of irrigation already available and proper maintenance of drainage and distribution
systems. In building dams and reservoirs, the wisdom of constructing a distribution system should
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be carefully studied. River basin planning may be useful, and an attempt should be made to
reconcile upstream with downstream needs. Encroachment onto flood-prone areas should be
prevented by legislation.

Finance

With regard to irrigation, the government pays for capital construction and parts of water charges
and drainage rates. In other works, cost recovery is made only for operation and management costs.
Funding for rehabilitation and renovation is not sufficient. Irrigation projects frequently incur time
and cost overruns. It may be advisable to place more effort into improving financial returns from the
irrigation projects.

The availability of capital for agriculture is limited. Money remitted from abroad is frequently
channeled not to land but to industries and other activities. While governments provide credit to
farmers through cooperatives and at various other levels, long, and medium-term investments are
badly needed for developing agriculture.

Information System

A resource information system is essential to improved use of land and water resources and to
monitor changes in the ecological system. Technologies for survey and evaluation of natural
resources should be developed. A data base on resource availability will also serve the purpose of
controlling pollution. Hydrological observations are used for forecasting rainfall and water flows. It
is also necessary to collect and accumulate agrometeorological data. In some countries,
topographical and geohydraulic mapping and hydrographical and navigational charts are under
preparation. Some countries have fairly advanced facilities for weather forecasting and flood
warning.

Institutions and Organizations

Since most projects are planned and carried out on a project-by-project basis, independently from
other sectoral programs, they may result in competition for the same resources. Institutional
arrangements are inadequate for coordinating interagency planning and implementation of integrated
land and water resources development and management. The problem is acute, especially for water
resources.

In order to solve conflicts of resource use and to strike a better balance in the allocation of water
for multiple users, coordination among various agencies concerned should be improved. The need
for institutional and organizational reforms is widely recognized in order to promote sustainability in
resources development and management. In order to promote an integrated approach to land and
water resources management, creation of a coordination agency has already occurred or is under
serious consideration in many countries. It is also suggested that such a coordinating agency take a
multidisciplinary approach to land and water resources planning, including ecological consideration.

In some countries, local level institutions should be built up so that farmers may have easy
access to all the facilities extended by the government. In this context, it is necessary to decentralize
planning and implementation of projects involving various sectors of society. In other words,
integrated units with a degree of decentralized decisionmaking and implementation are needed to
effectively implement many programs.

The government should provide supporting services to help organize more farmers. In some
countries, farmers' associations are very active in extension services. Given the current thrust
toward decentralization and increased private initiative, people's organizations serve as appropriate
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and effective frameworks for local participation in decisionmaking. The role of nongovernmental
organizations in environmental protection should also be enhanced.

Regional issues may be tackled in cooperation with other nations. In particular, riparian
countries should cooperate in river basin management through appropriate institutional

Productivity and Training

The growth rate of agriculture is low compared with other sectors. There are many ways that the
productivity of agriculture may be enhanced. These include greater use of agrochemical, use of
high-yielding seed varieties, crop diversification or multi-cropping, crop rotation systems,
appropriate crop patterns, and prevention of topsoil loss. Marketing, both domestic and
international, should also be taken into consideration.

It is of importance to make people more aware of proper resource management and conservation.
Training is usually required; in particular, technical management expertise and environmental impact
assessment should be built up. Prevention of pollution, rather than its cure, will be helped by
proper training.

Infrastructure and Incentive

Public works support to local land and water resources management projects should be stepped
up so that they may be used on a sustained basis. It is of vital importance to maintain a balance
between infrastructure "hardware" and "software." The former includes construction while the latter
is development of management capabilities and institutional arrangements. Existing infrastructure,
which is obsolete and not properly maintained, needs care and rehabilitation.

Institutional incentives are of great significance in resource management. Farmers should be
involved in the planning of projects. Incentives also should be given to farmers to adopt new
technologies. In some cases, subsidies are useful for selected agricultural inputs, including
improved seed varieties and other planting materials, and fertilizers.

The ultimate goal is balance between development and conservation of land and water resources
by means of integrated management for the sake of sustainable growth.
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Participants' Evaluation of the Seminar

At the conclusion of the seminar the participants were asked to evaluate the content and conduct
of the seminar, individual sessions had already been evaluated on a daily basis.

The overall evaluation of the seminar was highly favorable. Most participants felt that the
seminar achieved its stated objectives "to a large extent" and that the content was appropriate for
their level of job responsibility.

Participants found the seminar particularly useful for introducing them to new or better ways of
doing things. The policy focus of the presentations was also appreciated.

There was a strong feeling, however, that too many topics were presented-the participants
indicated that it would have been better to focus on fewer topics and devote more time to each.
Group discussion and case studies were favored as teaching methods, and the participants
appreciated the opportunities to interact with each other and the resource persons. They strongly
endorsed increased group interaction in future seminars-including more use of roundtable
discussions and small working groups. Care should be taken to see that the various countries have
equal opportunities to present their views; not all participants are equally outspoken, but all should
be encouraged to participate actively.

When asked to list those sessions that they found "most useful," the participants most frequently
cited the foUlowing sessions: natural resource systems for sustainable development, valuing natural
resources, economics of sustainable production (incentives and policy options), the policy
environment-institutions and multilevel management, and involuntary resettlement.

The field trip received a mixed review. Some participants suggested that it should have been
longer (two days instead of one), better integrated into the seminar, and fewer places visited,
thereby allowing more time at each location.

The SEARCA staff, both at the seminar office and meeting room, and at the SEARCA Guest
House, received high praise for their efficient, friendly service. The only major administrative
complaint was that some participants did not receive adequate information before the course to help
them to prepare for the seminar. Participants were happy with the seminar site facilities and with the
materials provided to them.
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Annex C
Country Conditions and Options

Bangladesh

Resources

c Most of country is low-lying, part of Ganges, Brahmaputra delta
* Large population, 110 million, densely populated, 770 persons/sq.km.
* Agricultural based economy

Constraints to Water Management

e Frequent floods and cyclones
* Variable nature of water availability
* Heavy siltation
* Disadvantages of being a lower riparian state
* Insufficient institutions for water resources management
* Saltwater intrusion in lower delta in dry season

Constraints to Land Management

* Low land availability per person
* Absentee landlords
* Inequitable distribution of land

Policy Options

- Imprved cooperation among riparian states
• Development of local land institutions to improve delivery of services to farmers (for

example, water, fertilizers, insecticides, credit, seeds, etc.)
* Land tenure reform to promote owner-fanners.

Burma

Land and Water Resources

* Tropical monsoon climate with rich water and land resources
• All land publicly owned
* Various agricultural patterns: dryland, irrigated, hill
e Forest covers 48 percent of country; important export crop
* Major inigation system with both large public and smaller communal systems
* Seasonal flooding problems in lower delta
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Major Planning Issues

* A large and rapidly growing population directly dependent on the agricultural sector
* Environmental issues relating to flood control and development of water resources,

fish production in delta area, and human health impacts
* Collection and analysis of needed data

Future Plansfor Land and Water Development

* Large potential for future development
* Expansion of rainfed agriculture and intensification of irrigated crop production
* Replacement of shifting or slope cultivation with terraced agriculture in hilly regions
* Promotion of reforestation, improved forest product utilizations, and new

extraction techniques
* For irrigation and flood control, emphasis on completion of existing projects
* Rehabilitation of existing schemes; use of low-lift pumps where appropriate.

China

Land and Water Resources Problems

* Uneven distribution of land and water resources
* Both large-scale and small-scale irrigation development; irrigated area increased from 16

million ha in 1949 to 41 million ha today
* Soil erosion a serious problem in highland, mountainous, and hilly parts of China
* Water pollution a large and growing concern; both agricultural runoff and industrialAjrban

wastewater
* Insufficient attention to conservation in the drive to increase production
* Poor management of available water supplies; large waste in agriculture, industry,

and domestic sectors
* Flood control a major problem in many densely populated areas in the east of the country

Policy Options

* Strengthen land use control and incentives for improved land management
* Enhance ecological environment by engineering and biological means
* Increased attention to rehabilitation and improved management of existing irrigation

systems rather than construction of new facilities
* Promote comprehensive river basin planning and combine land and water management
* Greater attention to assessing and evaluating the stock of natural resources, including land,

water, and biological resources
* Flood control measures need better management and enforcement of existing

regulations designed to reduce flood damage
* Enforce new laws designed to improve management and use of natural resources
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Fiji

Institutional Aspects of Land and Water Management

* Both government, statutory and private institutions responsible for resources
management

* Legal responsibility fragmented among different ministries
* Reasonable technical and professional manpower resources
* Good land mapping and agrometeorological data available for planning

Specific Sectoral Issues

* Farming systems vary from sustainable uses like sugarcane, tree crops, forestry, to
exhaustive patterns like ginger farming on steep slopes, shifting cultivation

* Mangroves as an ecosystem of particular concer-forestry and fishing versus land
conversion

* Irrigated agriculture is largely for rice

Policies and Incentives

* Incentive policies to promote crop production and diversification
* Program to develop rice production from 55 percent self-sufficiency to full self-sufficiency
* OM&R heavily subsidized for irrigation and drainage
* Eighty percent of land under control of Native Land Trust Board; impacts on land use and

land ownership

India

Resource Base

* Very large and varied land and water resource base
* Both surface water and groundwater potential; irrigation potential of 113 million ha
* Danger of both floods and drought
* Large dryland farming areas

Current Development Objectives

* Priority to current projects and those in drought-prone, tribal and backward areas
* Accelerate minor and medium projects
* Improve utilization of existing facilities and enhanced drainage to combat salinization and

waterlogging
* Priority to groundwater use

Major Natural Resource Management Issues

* Major time and cost overruns in large irrigation projects
* Need to improve utilization of existing facilities and efficiency of water use
* Waterlogging and salinization problems
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* Sedimentation a growing problem in many reservoirs
* A need to regulate and plan developments of new groundwater irrigation, one of the fastest

growing sectors in agriculture
* Non-irrigation, one of the fastest growing sectors in agriculture
* Non-irrigated areas account for 2/3 of all cultivated land; problems with surface runoff and

soil erosion
* Comprehensive water resources planning needed to develop surface and groundwater at a

national level
* Institutional and organizational reforms needed to improve land and water

resources management
* Rural participation and mobilization of rural labor for infrastructure development needed

Indonesia

Major Land and Water Issues

* Development of new agricultural lands to meet food needs of the growing population
* Renovate existing irrigation systems
* Promote improved water users associations
* Accommodate growing water needs on part of industries and urban areas
* Environmental degradation from increasing population pressure, floods, water pollution
* Promote development of Outer Island land and water resources; encourage population

movement

Proposed Management Options

* Diversification and extensification of natural resource development in the Outer Islands
* Intensification of resource use on Java and Bali
* Increased use of taxes and other means to pay for upgrading of irrigation systems;

greater reliance on water user associations
* Use of river basin approach for water resources planning; improved interagency

coordination
* Land and water protection and enhancement by use of appropriate measures-

reforestation, terracing, infrastructure development

Korea

Water Resources

* Total river flow of 63 billion m3, 62 percent flood, 38 percent base flow
* Shortage of water supplies for domestic, industrial, agricultural, and municipal uses
* Increased pollution of rivers and coastal areas
* Increasing water costs due to increased development and delivery costs

Water Resource Development Options

* Use of multi-puipose dams to equalize seasonal availability
* Use of groundwater, research on river diversion
* Improved water pollution control
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* Reuse of sewage and wastewater
* Increased investment in sewer development for urban areas
* Enhanced hydrologic data collection and analysis
* Use of forecasting models for water resource development
* Analysis on costs of new water supplies

Malaysia

Land Constraints to Sustainable Agricultural Production

* Underutilization and inefficient use of land resource
* Idle land due to absentee landlords, migration, inheritance law
* Low productivity in smallholder sector
* Excessive exploitation of forest resources

Water Constraints to Development

* Uneven distribution of rainfall leads to seasonal deficiencies
* Flooding of urban areas, agricultural lands
* Pollution by urban, industrial and animal wastes
* Coastal erosion
• Conflicts from multiple agencies managing water resources

Institutional Constraints

* Data shortages
* Inadequate interagency coordination and planning
* Weak enforcement

Policy Options -Land

* Formulation of national land policy
* Rehabilitate idle lands
* Enhance urban land development
* Revise forest resources policy

Policy Options - Water

* Formulate national water policy
* Undertake river basin studies
* Set up and expand water data collection systems
* Establish coastal engineering center

Institutional Arrangements

* Strengthen national capacity for land and water resources planning
* New legislation
* Education and training
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Nepal

Land and Water Resources

* Water is the primary natural resource of the country; used for power and irrigation
* Estimated hydropower potential of 83,000 MW; at present less than 200 MW of installed

capacity
* Irrigation by public and private sector using surface and groundwater
* Large forest resources, 32 percent of total area, as supply of fuel, fodder and raw material

for industry and construction
* Intensively used land resources; small holdings, low yields

Main Land and Water Management Problems

* Declining fertlity of cultivated land; soil erosion, landslides, floods
* Overgrazing of pastures
* Heavy deforestation
* Inadequate land and water management

New Development

* Encourage farmer-managed irrigation systems
* Use of mini- and micro-hydro for power generation
* Develop use of agricultural inputs to raise yields; promote soil conservation measures

U Use both biological and mechanical control of soil erosion
X Develop renewable energy sources to reduce pressure on forest areas
* Greater attention to environmental considerations in planning soil and water

development projects
* More care taken to resettle those displaced by projects so that their income earning

abilities are enhanced.

Philippines

Main Resource Management Issues

* Inequitable distribution of land and other natural resources
* Resource depletion, environmental degradation
* Land tenure problems in public areas
* High population growth rate
* Improved efficiency in agriculture and natural resource based industries

Strategies for Improved Resources Management

* Emphasis on agricultural development to alleviate poverty and increase output
* Improved cropping patterns to respond to foreign and domestic markets and follow

comparative advantage
* Discourage conversion of prime agricultural lands to other uses
* Improved regulation of the logging industry with enforcement of replanting, increased

stumpage fees, and use of social forestry in public lands
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* Conservation of unique or endangered habitats and species
* Agrarian reform to promote equity and distributive justice; provision of legal and financial

support for agrarian reform

Institutional and Management Supportfor Improved Resources Management

* Decentralization of planning and administrative responsibilities and improved
interagency coordination

* People's organizations need to be strengthened; active public participation in
resources management decisionmaking is to be encouraged.

Sri Lanka

Land and Water Resources Problems and Issues

* Two distinct zones, the wet and dry zones, with different agricultural patterns and
needs

* Land degradation due to deforestation and soil erosion created by inappropriate
cultivation

* Fragmentation of agricultural lands due to population pressure
* Both authorized and unauthorized deforestation
* Need to increase water storage and to consider inter-basin transfers
* Voluntary land settlement to open up new areas, particularly in the dry zone
* Limited non-farm employment in rural areas

Management Options

* Improved, comprehensive land use planning based on an expanded data base
* Rural renewal via land consolidation programs
* Reforestation by government and community groups to retain present level of forest cover

(about 25 percent)
* Greater efforts to use underutilized timber species (for example, rubber trees and coconut

timber)
* Use of integrated watershed management programs
* Expansion of various scale irrigation projects
* Integrated management of voluntary resettlement projects, both irnigated and non-irrigated
* Increased agro-based and other rural industries to provide jobs and income

Thailand

Water Resources Development Issues

* Major coordination problems among the departments and ministries involved
* Competition between projects for water, lack of coordinated planning
* Need for a well coordinated basin plan and central body to formulate national plan and

coordinate implementation
* Past emphasis on infrastructure development and power generation led to neglect of water

utilization imnprovements
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* More effort needed to encourage local participation, improved maiketing and
management

* Poor coordination between water resources development and the other sectors in the
economy, resulting in sectoral imbalance

* Development versus equity issues relating to large-scale irrigation projects, the
population served, and how to direct future investment

Land Resources Issues

* Land resources as a complex planning problem of allocation among competing users
* Multi-dimensional approach to land use planning:

* the economic dimension, or what is the best economic use of land
* the social dimension, or what are the important social considerations for land use (land

reform, tenure, tribal groups)
* the conservation dimension, or how to maintain land resources for future use
* the national security dimension, or how should lands along the border be used to protect

national security
* A land use strategy will rely on improved land classification, improved land data system,

and an augmented administrative legal system.
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