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EDITORIAL POLICY
Water Nepal is published two times a year by Nepal Water Conservation
Foundation. Water Nepal is a publication for planners, engineers, scientists, policy
makers, and administrators engaged in water development and management. Its aim
is to function as a forum for sharing experiences in different aspects of water resource development. Each issue of Water Nepal includes summaries of new techniques, reflections on current approaches in water development, management, research findings, and case studies of innovative practices including field experience.
As a matter of policy Water Nepal publishes articles not published elsewhere. But
pieces that are of policy relevance for Nepal, that serve educational purposes, will
be included.
Editorials, feature articles, and reports in Water Nepal will discuss water management problems, analysis of long term development needs and trends, dispute
resolution, impact assessment and mitigation, overcoming weaknesses and ensuring institutional learning for sustainable water development; as well as balancing
water development with social and environmental objectives at the micro, meso and
macro levels by understanding the interdisciplinary relationship between water use
and sustainability.
Each issue of Water Nepal includes
Editorial: Issue and Authors – an overview of the articles and authors in
the issue.
Viewpoint – a column that offers views on contemporary water development
issues and provides a connecting thread to the views presented in the articles
of the particular volume.
Feature Articles – detailed presentations of theory and practices in water development. Members of Editorial Advisory Board and other peer reviewers
review these.
Reports on Gray Literature – reviews of past or contemporary public documents in Nepal and abroad.
Book Review – books selected by the editorial board and reviewed by experts
in the appropriate field.
An Editorial Advisory Board of practitioners, scholars, and professionals involved in water development assists the editors in selecting materials included in
Water Nepal.
Opinion expressed in the articles rests with the author/s and does not reflect
views of Nepal Water Conservation Foundation, advisors of the journal or its funders.
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Editorial: Issue and Authors
GLOBAL WATER WORRIES AND LOCAL COMPLEXITIES
The end of the Gregorian millennium is seeing a spate of global initiatives in
water management. Recognising that water today is more precious than understood, the ministers of the nations of the world will meet at the Hague on March
22, 2000, where they hope to endorse a global charter setting an agenda for water
management for the next 25 years. This global initiative, which started in 1996,
comes in the wake of another similar international initiative on large dams, the World
Commission on Large Dams, which is expected to review the debate surrounding
large dams and publish its findings in 2000. In addition, there are several on-going
country-level initiatives. The Government of India, for example, is revising its National Water Policy, while Nepal is in the process of developing a country strategy
for water resource development. In addition, there are several efforts of national
and international non-governmental organisations to promulgate a ‘new vision’
regarding water.
While it is precious everywhere, water in the global context is rife with abundant variations. Even at the micro level of a relatively small river system in South
Asia, the context of water management exhibits high physical, social, institutional
and cultural variabilities 1. The linkages among the systemic elements are so complex that precise prescriptions from basin, let alone national or international, perspectives are almost impossible to formulate. As if this complex socio-physical reality was not enough, internal politics and its often seemingly irrational proclivities
determine the real-time response to water issues in many countries.
Among the so-called ‘irrational elements’ seen by many water managers are
the new-fangled breed of environmentalists. They are seen as introducing extraneous concerns into rational water resources development that were never part of
any engineering or economic curricula in colleges! As a result, in the United States,
which has built close to 75,000 dams in the last seven decades, the concrete walls
across rivers are being ‘de-commissioned’ in what has been described as a debate
between salmon versus watts. In a move contrary to the owner’s interest, Federal
regulators ordered that the Edwards Dam be torn down because they argued that
environmental damage it did by preventing salmon, striped bass, shad and six other
species of fish from reaching their spawning grounds outweighed the benefits of
the 0.1 percent of power it provided to Maine State’s power grid2. Should countries of the Third World unquestioningly follow the American lead? The answer is
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a definite no. Each country, indeed each region within a country, is a specific case
in which the problems need to be seen in the local context; the solution, too, must
be provided from the grassroots level upwards.
India, for example, has built more than 3,000 dams in its post-colonial history. The major debate in the country is about the rehabilitation of those displaced
by dam building, a number that is estimated to be between thirty and fifty million
people. Those affected and social movement groups associated with the displaced
population label the ‘large dam paradigm’ as anti-people because rehabilitation has
been highly unsatisfactory. Though they acknowledge the need for sensitive rehabilitation, others see no problem with the paradigm; instead, they wait for the promises of electricity and irrigation from the large dams to come to fruition, after which,
they believe, the resources generated will be used to eradicate social evils.
Thanks to the pressure generated by egalitarian activists who question official data and plans, those espousing the ‘large dam paradigm’ have surprisingly
admitted that rehabilitation efforts have been unsatisfactory. A leader in this school
of thought suggests that social activists who criticise large projects should ‘focus
on making sure the displaced get all the compensation the government has promised them’3 . Such an admission implicitly accepts that the state has failed in its
responsibility to take care of those adversely affected by its actions. The contradiction this statement highlights is that the rehabilitation of the people displaced by
dam building is not the job of activists but a moral obligation of the failing state.
The egalitarian activist groups are social auditors who should not be expected to
do the job of the state: it is the management that should take corrective measures.
Nepal, in comparison has built only a few dams, which were financed by
donors and lenders to generate hydroelectricity and irrigation. These dams exit in
addition to the thousands of local irrigation systems built and managed by beneficiary communities. The debate in Nepal is between two schools of thought. One
argues that the country needs to pursue a path of water development that builds
local capacity and enhances linkages of water and power development with local
economies in order to increase the competitiveness of the latter and thus to improve the lives of the country’s poor. T he other school of thought believes that
the country should embark on a global capital – and technology-led path to harness its rivers because of its poor financial and institutional capacity. It believes in
giving markets and multinationals free play in exploiting the country’s resource and
selling power to the Indian market. The latter school of thought champions large
dams and energy exports as the path to economic salvation while the former does
not exactly oppose large dams but does question their actual economic efficacy
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and asks whether they should not be considered later after the less risky options
have been exhausted. Hence, the slogan promulgated by the activists in Nepal is
not really ‘no dams’ but rather ‘no bad dams’, and the focus of the debate is on
the evaluation of what is good or bad.
Much of the debate has emerged because the inherited institutional structure is monistic and state-centric whereas the ground reality is polycentric, with
the nation-state as only one among several actors. Market, environmental and nongovernmental groups, academics and professional societies cut across the boundari es o f na ti on-s ta te s and co ns ti tu te thei r own so li da ri ty. T he lo gi c of
‘decommissioning’ dams can not be transplanted easily to South Asia even though
activists in Bihar have embankment ‘decommissioning’ as their major agenda for
flood relief4 . However, by the same token the seven-decade-old model crafted for
post-Depression United States cannot be transplanted to the developing societies
of the South without significant modifications and adaptations. Unfortunately, when
independence (or democracy) came to many of these countries, the Western models
were copied without serious questioning or wholesome debate.
Water is a continuously flowing resource that has unalienable upstream and
downstream dimensions and whose characteristics vary tremendously across societies. It is a basic element for human survival. Its intrinsic role in nature has
nurtured societies along water bodies and has given rise to local cultural and religious attributes. Most importantly, water serves a production function related to
energy generation, irrigation, and industrial output. It is said that no successful industrialised nation of today emerged during the initial industrialising phase if it did
not have a relatively abundant supply of water5 . This assertion has tremendous
socio-political implications for the countries of the South in the semi-arid tropics
and is likely to incite a response from them that could value water as highly as
being willing to declare war for its protection or acquisition.
The values that people accord to water can not be captured by economics or
its cost-benefit accounting alone. The wave of liberalisation sweeping the globe
has an element of hubris as can be seen in the tone of the one of the proposals
articulated in the Dublin Conference of 1992, which has defined water as a economic good. The logical outcome of this single focussed mission has been to allow market mechanism a total freedom to solve the water crises that societies are
likely to face. The CEO of ITT Industries in the 9th Stockholm Water Conference
articulated this freedom-seeking individualistic approach by arguing: ‘A water market is not some nineteenth century nightmare where grasping capitalists attempt to
corner the market and artificially inflate the price of water. A water market is

4

ISSUE AND AUTHORS

instead a means of placing proper value on this resource and for providing the economic incentives to move water from application to lower value (and often misuse) to areas of higher value, and benefit to both’6 . Although state-controlled organisations managing water are inefficient, which is the reason for unforgivable
profligacy therein, this is, however, not reason enough to claim that achieving organisational economic efficiency is the same as managing water in its natural and
social diversity.
This issue of Water Nepal tackles a number of diverse but key themes which
highlight the nature of the water management challenges faced under a variety of
situations ranging across the Middle East, Latin America, South Asia and East Asia.
These papers show that politics is dominant in decisions about water, and that
changes need to emerge from within the political process, which should be democratic and transparent. Water professionals, who use science and empirical evidence to propose rational water management options, tend to view their work as
independent of politics. The assumption is that the political process takes care of
the consensus building needed to implement a ‘rational’ design. However, science
itself is a part of the political arena, often becoming a football between different
interest groups who tend to interpret the same set of facts as either ‘at least halffull glass’ or ‘only half-empty glass’. Since politics is about the assertion of the
power of authority, which must be contested if it is not to be totalitarian, the challenge is to ensure that there is a countervailing institutional presence. This presence has to come from the alternative knowledge base that civil society institutions
can provide, especially in a context where state-generated knowledge has been
historically uncontested.
The viewpoint of this volume by David B. Brooks, who is the Research Manager, Program Branch at the International Development Research Center, Ottawa,
analyses water demand management as a development issue and an emerging subject for public policy. Brooks draws on the notion that the demand management of
water is a legitimate tool. He suggests that societies need to formulate approaches
based on their own norms and cautions against the unquestioned replication of the
models of the developed societies. Brooks’ suggestion for introducing a shorter
time horizon in the planning of water issues reinforces the need for a process-led
response to water problems. His paper is based on the Himalaya-Ganga Lecture he
delivered at the 5th Pani Satsang held in Kathmandu in April 1999 for a select Nepali
policy audience at the invitation of Nepal Water Conservation Foundation. An earlier version of his paper was published in ‘Management of Water Demand in
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Africa and the Middle East: Current Practices and Future Needs,’ edited by David
B. Brooks, Eglal Rached and Maurice Saade, of IDRC, Ottawa.
The first feature article is by Himesh Dhungel, an economist with Public
Service Electric and Gas Company, which is New Jersey’s largest investor-owned
electric company. Based on his Ph.D. thesis completed at the University of Pennsylvania under the guidance of Professor F. Gerard Adams in 1996, Dhungel presents
an analysis of a resource extractive economy. The case studies he presents are the
Itaipu and Yacereta hydroelectric projects in South America. He analyses macro
economic implications of developing large-scale hydropower projects necessitating heavy investment for construction and, following the completion of the project
resulting in enhanced stream of income revenue in a weak national economy. Paraguay faced an economic crunch instead of the promised bonanza due to Dutch
Disease effects. T he macro-economic consequences of the mega projects
necessitated prudent fiscal policies, which the country’s political leadership was
unable to enforce.
These findings present lessons for Nepal whose strategy, despite its weak
economy, is to generate hydropower from its water resource and export that power
to neighbouring countries to raise the revenue needed to meet its developmental
goals. If one, for the moment, ignored the issues of benefits of stored water and
the price that Nepal should demand for permanently inundating villages and displacing thousands of villagers to provide power for the Indian market, two key
issues emerge. The first is that the nature of energy exports will depend on the
capacity of the Indian State Electricity Boards to enter into a purchasing agreement that is agreeable to both countries and, second even if an agreement is made,
only a prudent policy through good governance can avoid the kinds of adverse
impacts Dhungel has identified. It is too presumptuous at this stage to speculate
on how and when Nepal will reach that stage; but given the extremely weak institutional base and lack of guidance by assertive civic institutions, it is clear that
Nepal needs to focus on improving these capacities before jumping onto the privatisation bandwagon if it is not to be overwhelmed by ‘Dutch Disease’ effects.
The feature article by D.L.O. Mendis, who is the former president of the
Institute of Engineers, Sri Lanka, and the current driving force behind its Pugwash
Chapter builds on the author’s life long work on tanks in the island and brings to
the fore the paradigmatic crisis that conventional ways of managing water have
wrought. The editors of Water Nepal specially requested D.L.O. Mendis to write
this article because we saw the need for a comprehensive analysis of traditional
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water management wisdom. Mendis argues that the ‘hydraulic engineering paradigm’ impinges on the larger societal processes and can exacerbate internecine conflicts. Using the Kuhnian framework of scientific revolution to critique the
‘hydraulic paradigm’ as opposed to the ‘eco-strategist paradigm’, he recognises
that, in the present world order, changes are likely to come about only when societies of the South begin to examine their traditional wisdom in an intellectually
aggressive manner.
The analysis of Indonesian subak by Dik Roth, a Ph.D. student at the
Wageningen, Agriculture University, Department of Agrarian Law, the Netherlands,
discusses the interface between traditional irrigation institutions and the modern
approach, which evolves into a hybrid norm of management. In this reformulation
of normative practices, the state remains a dominant actor. Roth emphasises the
social, processual nature of irrigation development, in which the farmer is a cognisant strategist rather than a passive recipient. The situation in Indonesia is similar to that in Nepal, where traditional irrigation institutions with high acquired legitimacy face new forms of stress, while modern systems that have been turned
over to farmers groups for management face stress because the institutions managing them have not acquired social legitimacy. These insights point to the need
for creative approaches in responding to the stress that societies and communities
face in managing water for more equitable access.
We reproduce in this volume of Water Nepal ‘Water, Power and People’ a
manifesto on the politics and knowledge of water in South Asia, with the objective
of allowing a wider audience to critique it. The manifesto was prepared by Imtiaz
Ahmed, an international relation specialist who teaches at the University of Dhaka;
Ajaya Dixit, a water resource engineer working in Kathmandu; and Ashish Nandy,
a philosopher of science based in New Delhi. Under the aegis of the Fellowship in
South Asian Alternative (FISAA), the Regional Centre for Strategic Studies (RCSS),
Colombo published the manifesto in 1997.
Ngamindra Dahal reviews the special issue of the alternative journal Seminar published in New Delhi. The journal covered the challenges of managing floods
in South Asia. The reviewer sees that the nature of the debate about floods and its
impact is evolving and argues that the adverse consequences of one specific approach to mitigating flooding – building engineering structures such as embankments and dams – is being articulated more forcefully. The good news is that this
argument from the alternative stream is being heard in the mainstream media. The
bad news is that the engagement between the different schools of thought is not
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good enough. Academics, independent professionals and scientists need to make a
concerted effort to identify the underlying causes and to contest actions in the policy
terrain, that the reviewer argues, will begin forcing reforms. Given the way South
Asian states and societies are organised, he underlines the need for those affected
by floods to be active in the process.
The themes presented in this volume of Water Nepal reflect the microcosm
of the diverse and varied canvas that is water management. The blue planet in peril
is a powerful image to highlight the vulnerability of the earth’s fresh water. Such
images, however, tends to homogenise the complexity of water into a unitary framework. The focus of the international community on water as a ‘common human
good’ is indeed a welcome step. However, we see the Year 2000 initiative on water as the beginning of a more pluralistic process of continuous engagement than a
monistic one prescribing unitary solution. The need of the times is to provide adequate space not just to the state units but also to market and civil society actors
so that runaway technologies do not destroy the precious resource base of water,
the vulnerable poor of the earth and the mute non-human life forms dependent upon
water for their very existence.

NOTES
1

2
3

4

5
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Even a small ‘marginalised’ river in the Ganga Basin has dozens of sub-systems, each intriguing in its complexity. For discussions on the nature of this complexity, see Gyawali, D. and
Dixit, A., 1999: Fractured Institutions and Physical Interdependence – Challenges to Local
Water Management in Tinau River Basin, Nepal, in (ed) Moench, M., Caspari, E. and Dixit
A., 1999: Rethinking the Mosaic – Investigations into Local Water Management, forthcoming.
See, A River Runs Through It, Newsweek, August 1999.
See Mazumdar Sudip, 1999: Awash in a River of Rage, Irrigation Water and Tears at India’s
Sardar Sarovar Dam, Newsweek August.
For a discussion see Gyawali, D., 1998: Patna, Delhi and Environmental Activism: Ins titutional Forces Behind Water Conflict in Bihar, Water Nepal Vol. 6 No. 2. An abridged version
of the article is being re-published by Kluwer’s GeoJournal in its October 1999 volume, which
is a special issue on Cultural Theory.
Ohlsson Leif (1995) quotes Professor Malin Falkenmark’s compelling argument in The Role
of Water and the Origins of Conflict in Hydropolitics – Conflicts Over Water as a Development Constraint, University Press Limited, Bangladesh.
See Engen Travis, 1999: The Urban Century: The Water Crisis, The 9th Stockho lm Water
Symposium, August 9.

WATER NEPAL, VOL. 7, NO. 1, 1999, 9-17

VIE W P O I N T

WATER DEMAND MANAGEMENT: CONCEPTUAL
FRAMEWORK AND POLICY IMPLEMENTATION
DAVID B. BROOKS
Research Manager, Program Branch
International Development Research Centre, Ottawa, Canada

INTRODUCTION: WATER DEMAND AND WATER MARKETS
For many years we believed that water supply was difficult, but water demand quite
simple. What passed for demand analysis consisted of projecting growth curves of
consumption forward in time as a function of some independent variable such as
population (or, in more mathematically sophisticated models, several independent
variables). At the risk of irritating many friends and colleagues, I would suggest
that we got it backwards. In reality, dealing with supply is relatively simple
– a matter of working with the physical laws of hydrology and with engineering
principles – whereas demand, which depends on variables linked to human needs
and behaviour and which changes over time and space, cannot be so easily
grappled with.
Even our terminology for demand is confusing. We refer on different occasions to needs (or basic needs), demands, wants, and desire. The amount of water needed to satisfy thirst is only a few litres per person per day; whereas the
amount needed to grow enough food for a person is 50 times larger, and the amount
needed to run something close to a modern economy perhaps 100 times larger
than that. How are we to define demand?
Fortunately, for most purposes it is less important to debate the exact definition of demand than to draw lessons from its range of measures. Most importantly, water is both a physical substance and an economic good, and it is the latter
aspect that is most relevant to management and policy. (A nation could have as
much water as it desired provided it had the money and the energy to desalinate
seawater and ship it to the point of consumption.) Another lesson is that the value
of water depends not merely upon its quantity but on at least four other factors:
quality (see below), reliability, time of availability and location.
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Markets for water always exit, but are typically obscured by the fact that
water is available free or is grossly under-priced. Sometimes however, markets
are visible, as with water vendors in the poorer parts of many cities or with owners of bore holes in rural areas. Sometimes they are hidden, as when governments
supply water at more or less subsidized rates. In many cases, water is available
‘free’, but a real cost is incurred (generally by women and children) in the time
and effort expended to carry it from its source to its place of use. In addition,
water must go some place after use, so there is commonly an even less visible
price on (or cost for) waste water as well.
Finally, water is characterised by a uniquely large gap between the average
price (what a consumer will pay for water in general), which is generally quite
high, and the marginal price the amount consumer will a pay for a bit more
water), which is generally not very much. In practical terms, we will pay a lot for a
glass of drinking water but practically nothing for another cubic metre of
irrigation water.
Only recently has demand management been recognized as an essential and
effective policy tool for South Asia. Indeed, in the absence of water demand management, it will be impossible to satisfy the three goals essential to continued human use: water equity, ecological sustainability and efficiency.

PERSPECTIVES ON WATER DEMAND MANAGEMENT
Rather than pursuing a definition of water demand, it is more useful to look at
three levels of water demand management. They range from the relatively mundane (and commonly ignored) level of the demand of individual firms or households through the more important level of the demand of a society as a whole to
the truly radical level of questioning common notions of need and consumption.

Firm or Household: Water utilities, industrial firms and households can be treated
at the same time because they are all individual economic units, and to one degree
or another, they are all interested in savings. For each of them, water demand management (or demand side management, as it is typically termed by a water utility
(Stiles, 1996) is simply a matter of cost effectiveness. Will an investment of time,
money or effort in saving water pay off in whatever terms are relevant to that
economic unit? Of course, lots of assumptions may get in the way of making an
accurate balance, particularly when water is priced very low. Also, incentives can
be misplaced (from an economic perspective) as when it is women who carry
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water but men who decide when to invest or when buildings are charged for water
instead of applying rates to individual offices or apartments. In sum, calculations
for the individual firm or household may be complex, but the principle is not.
Society: A much wider set of variables comes into play when we view water demand from the perspective of a society as a whole. Concerns here arise because
water, which is partially renewable and partially nonrenewable, moves around,
crosses (or underlies) boundary lines, and has an enormous absorptive capacity.
The use of water by a person, community as firm affects the ability (or even the
possibility) of another person, community or firm to use water. Therefore, we need
social rules to define who can use water, how much water, and when. Because all
human communities and livelihoods indeed, human life itself – depend upon water,
equity demands that we have special rules to ensure that everyone can satisfy his/
her basic needs for drinking and sanitation. And, of course, the withdrawal, use
and disposal of water all have environmental effects. Calculations at the level of a
society are more complex and less definitive than those involving individual economic units. Concepts such as externalities, common property resources, and public
goods all come into play, and a large literature has grown up to deal with them.
Soft Water Paths: Finally, there is the radical perspective that asks what the purpose of water use is anyway. Modelled on the highly successful approach to energy analysis dubbed soft energy paths (Brooks, 1995), the theory of soft water paths
is still too nascent to discuss extensively at this stage. However, we can already
see lessons that are analogous to those we learned from energy.
One lesson is that, beyond the few litres needed to sustain life, there are many
ways to satisfy demands for water. For example, importation of food is an alternative to using water for irrigation (Allen, 1996), particularly to grow grains. If the
objective is to feed a given population, then use of water to irrigate or the use of
money to buy food are equivalent. Obviously, however, the two options are anything but equivalent in terms of socio-economic and environmental effects.
A related lesson is to look beyond the immediate end-use of water to ask
about demand management in a larger sense. Drip irrigation may get 90 percent or
more of the water supplied to the plants, but the larger question is whether the
water should be used for irrigation at all. One can install low-flow toilets in an
isolated village, but the larger question is whether water-based sanitation should be
used at all.
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Another lesson is that it is almost as important to conserve the quality of
water as to conserve its quantity. High-quality water can be used for many purposes; low-quality water for only a few. On the other hand, the volume of highquality water used is rather small, whereas the volume of use that can accept lowquality water is very large. Concretely, we need relatively small amounts of potable water for drinking but large quantities of more or less dirty water for growing
food. The importance of quality may also change with technology; turbid water may
be perfec tly acc ept able fo r fl ood irriga tio n, b ut, its cl ogs the ho les in
drip irrigation.
A final lesson is that lines between demand management and supply management are blurred. Is water harvesting a supply or a demand technology? Most
analysts have found it convenient to include local sources of supply as part of
demand management.

TOOLS FOR DEMAND MANAGEMENT
Tools and techniques to promote demand management can be classified in many
ways but the following four categories are convenient (Rosegrant, 1997). None of
the measures is as simple as will appear in the list below. Even for surface water
let alone underground water, there are complexities.

Institutions and Laws: Supply and demand systems for water always exist within
a set of water rights, land rights, social and civil institutions, and legal regimes.
Some are formal and others informal; some modern and others traditional; some
international and others local. They all play a role – more accurately, as great a
role as granted to them – as do both modern and traditional institutions for conflict resolution. Few indeed are the societies that do not have some system for
granting permanent or temporary rights to use water.
Market-Based Measures: The market is the world of water prices and tariffs
and of water subsidies, both of which appear in a variety of forms. Although pricing is currently widely touted, careful analysts see it as a necessary but insufficient incentive for achieving efficiency, equity and sustainability. Most would argue that subsidies should be explicitly justified; that water tariffs should be designed to encourage conservation, not just to recover costs (which implies that
pricing should be high enough to move into the elastic portion of the demand
curve); and that some form of lifeline pricing should be adopted to provide water
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for the basic needs of even the poorest households. Of course, any of these
measures depends upon the existence of a more or less sophisticated system for
water metering.
Non-Market Measures : An enormous variety of non-financial measures can be
considered to promote water demand management (Brooks and Peters, 1988). Information and consulting services can be provided; social pressure can be applied;
regulations can limit the time or quantity of use; and so on. Although regulations
have a bad name, they are often both appropriate and efficient for managing water
demand. Exhortation is also more effective than generally believed, particularly in
times of drought. The range of options is so wide as to preclude generalisation,
but one can say that they should be chosen so as to support and, if possible, reinforce the effects of market-based measures.
Direct Intervention: Governments and water suppliers can, of course, intervene
directly by providing services, installing consuming or conserving equipment, fixing leaks, adjusting pressure, providing sewerage, and so on. Publicly funded water and sanitation utilities typically undertake many of these functions. More fundamentally, they can also affect, if not control, land use by their decisions on the
location and quality of water and sanitation services, which is, of course, why
these decisions are so politically sensitive.

SOME THINGS TO DO AND NOT TO DO
There are several tasks in water demand management, so it may be of help to suggest a few things not to do, or at least to place well down in a list of priorities for
action and a few things to consider seriously.

Don’t Worry About:
l

l

what will happen in the middle of the next century: If one projects supply and
demand curves far enough, the world seems to run out of fresh water (Raskin
et al, 1996). The relevant time period for water planning is, however, the next
two to twenty years, and in that time frame, water demand management has
a lot to offer.
the advent of high-capital solutions: Desalination, water pipelines and great canals
are all on the horizon – which is exactly where they have been for the last 20
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years! With the possible exception of some international transport by water and
desalination plants in petroleum-producing countries with a lot of residual oil,
all of these techniques are too expensive for extensive use in most parts of
the world.
water demand management in the North America or Europe: The northern
countries are no models of efficient, equitable or sustainable management of
water. In effect, they have used their resources of capital and energy to overcome
deplorably bad water management. One can learn something about process from
North America, where requirements for freedom of information, public participation,
and environmental assessment are more extensive than in most developing
countries (Gouldman, 1996). Otherwise, conditions in the North are so different
that one will have to rely on his/her own research to develop appropriate methods
and measures.

Do Think About:
l

l

l

the in-situ value of water: Energy analysts are fond of saying that no one wants
energy for itself, but only for the services it can provide. This is not the case
with water. For one thing, water provides many services, including habitats for
plants and animals, dilution of wastes, flood stabilization and so on. For another,
lakes and rivers are beautiful; springs and waterfalls are sometimes revered.
Water has intrinsic value!
traditional water management systems: Older systems, some of which still exist
and some of which must be rediscovered, are worth studying. Traditional
irrigation systems in India and Nepal, for example, depended upon a high degree
or organization for the construction, maintenance and distribution of water; so
too did the use of falling water in hills to run mills. The institutions on which
such systems were based may have achieved a better balance among efficiency,
equity and ecology than modern systems do (Agarwal and Narain, 1997). On
the other hand, they may need adjustment for conditions in which farmers are
growing vegetables for an urban market rather than grains for home consumption.
how to allow for extreme events: Except for fossil aquifers, our water supply
is dependent on rainfall, and rainfall is notoriously variable from place to place,
from summer to winter, and especially from year to year. A sound system of
water demand management must be resilient to extreme events, including both
heavy floods and multi-year droughts, and to short-term events, such as the
bishyari that are so common in Nepal.
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A NOTE ON THE COUNTER-REVOLUTION
Today’s serious efforts at water demand management is almost revolutionary. Not
surprisingly, therefore, these efforts have spawned a counter-revolution. The counter-revolution is led by the International Water Management Institute (Keller et al,
1996; Seckler, 1996), and its main point is as follows: Water that is not used consumptively cycles back into a basin, and, therefore, what appears to be inefficient
at a micro (individual end-use) scale may be efficient at a macro (water basin) scale.
For example, irrigation water that runs off or sinks into the water table may return to the water course and then be used by farmers downstream. In effect, a
water multiplier exists such that every drop of water that does not evaporate or
evapo-transpire is used several times.
The analysis put forward by IWMI has considerable merit. Moreover, it is
not put forward naively; they allow for various kinds of losses of water quantity
and of water quality in the flow back to the river or aquifer. Nevertheless, this
analysis can be seriously misleading if it is used as an excuse not to improve
micro-efficiency or to neglect water demand management. Among other things:
l

l

l

Effective natural recycling must be proven; it cannot be assumed. It works very
well along the Nile in Egypt, which is the source of many case studies. For a
variety of geographic and hydro-geological reasons, it works much less well in
most other places.
Over one-fifth of the world’s population lives along a coast, so any water they
use is lost directly to the sea. Moreover, this is merely a specific case of a more
general effect of water flowing to an ‘economic sink’, from which it is simply
too expensive to recover (Rosegrant, 1997).
Water management costs are highly sensitive to the scale of the system in
question. The less efficient end-use consumption is the larger both supply and
effluent facilities must be which implies an inefficient use of capital.

In summary, even if basin efficiency is greater than farm efficiency in the
use of water, this is only true in a physical sense. Thus, we end up where we
started – water is at least as much an economic as a physical resource. Natural
recycling is not an alternative to demand management. In most cases, it will save
both dollars and the environment to conserve water; it may even allow for more
equity as well.
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CONCLUSION
The range of water-use patterns in South Asian nations is as wide as the range in
their economic and ecological conditions. Nevertheless, for all nations, potential
gains from attention to water demand management is far from marginal, even for
domestic uses (where leakage can be higher than actual consumption). For example, a number of authors have estimated that, in higher income countries, such as
Israel, 25 to 35% of current water use could be saved with cost-effective measures (Kahana, 1991). My own estimates suggest that, by including minor changes
in lifestyles and in urban and industrial uses, plus some shift away from irrigated
agriculture, savings would exceed half of current use. Savings in lower income
countries, for example those in Nepal, would be much smaller, partly because it
would be economically efficient to expand irrigated agriculture and partly because
the need to provide more water for domestic, urban and industrial use will overwhelm use-by-use and sector-by-sector savings. Despite the differences in the current patterns of use, and in the prospects for growth in the near future, it would
be economic, social and ecological folly for any South Asian nation to ignore the
huge potential of water demand management.
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Natural resource discovery, that is the knowledge of the existence of sources
of natural wealth from which the country is expected to benefit, can affect the
public’s confidence about the prospects for future income, leading to adjustments
in their permanent income. This in turn will affect savings behaviour, expenditure
patterns, and the composition of asset portfolios. Since expectations of future natural
resource wealth affects current behaviour, the study of the economics of natural
resource (NR) development must consider this fact explicitly.
The second stage of natural resource development – resource infrastructure investments – can have a significant impact on an economy, especially if the
financial flows associated with resource development are a significant portion of
the Gross Domestic Products (GDP). The economic effects of external flows during
this stage of natural resource development are similar to those caused by natural
resource export. However, the linkages through which external flows permeate
and affect the economy are different. Because of the synergistic effects among
the three stages of natural resource development, it is imperative to study their
effects together. Using the national accounts data, the following section draws attention to the effects of the two hydroelectric projects. Partial equilibrium models
are used to establish causal relationships between dam construction and key economic indicators and a macroeconomic model is constructed to conduct simulations
of the Paraguayan economy under various economic scenarios. T he results of
the macroeconomic model and conclusions are discussed in subsequent sections.

MACRO-ECONOMIC EFFECTS OF LARGE PROJECT
DEVELOPMENT
The construction of the Itaipu and Ycereta projects led to a large inflow of foreign
capital into Paraguay. This inflow spurred economic growth and income levels rose
rapidly during the projects' construction years. As a percentage of the GDP, projectrelated capital inflows reached almost 10 percent in 1978. Figure 5 shows the
evolution of project related capital flows and the real GDP. These changes were
not all for the good, however, as the following sections discuss.
To investigate the changes in the current economic behaviour induced by
expectations of higher income from the future export of hydroelectricity, the following partial equilibrium equation was estimated:
pc = 11.752 + 0.421 pc -1 + 0.430 yd - 0.229 edm2 + 0.063 ehr
(1.57)
(5.82)
(8.09)
(-2.74)
(1.40)
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Figure 5: Inflow of Foreign Capital and the Evolution of Real GDP

R2 adj = 0.997 DW = 2.321 SER = 7.979 Period of fit = 1971-1990
where,

pc
yd
edm2
ehr

is private consumption,
is disposable income,
is excess demand for money, and
is the present value of expected future income from
hydroelectricity exports.

All ordinary least squares-estimated coefficients have the expected signs and all
coefficients are significant at the five percent level except the one on ehr, which
is significant at the 15 percent level (Dhungel, 1996). Though weak, this result
indicates that expectations of higher income from future hydroelectricity export
revenues had a positive effect on current private consumption.
From 1970 to 1990, Paraguay went through four distinct stages of
economic growth. T he growth during 1970-1976 was driven by agriculture
exports, with negligible contributions from the binational projects. However, the
growth during 1976-1981 was spurred mostly by large inflows of foreign capital
and by the construction of the two hydro projects. Paraguay entered into a deep
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recession during 1981-1983, soon after the main civil construction was completed
in 1981. The economy came out of the recession after 1983, but the period 19831990 saw a number of political and economic changes including the overthrow of
the Stroessner dictatorship and significant market reforms.
In order to establish the predicted destabilising economic effects of resource
infrastructure development, national accounts data were analysed. Table 4 summarises the key economic variables and their annual average growth rates during
the various stages of project development and economic growth.
Table 4
Summary of Economic Variables
Economic Indicators

Study Years
1997 1976 1981 1983 1990

Annual Average Growth Rates in %
1970-76 1976-81 1981-83 1983-90 1970-90

GDP
Agriculture
Industry
Construction
Basic Service
Commerce and Finance
Residual Services
Private Constumption
Gross Fixed Cap.
Formation Buildings
Gross Fixed Capital
Formation - Other
Unemployment Rate (in %)
Real Wage Index (1982=100)
Price Level (1982=100)
M2 Money Supply (nominal)
Public Expenditures
(nominal)
Tax Revenues (nominal)
Export of Goods and NFS
(curr. mil $)
Import of Goods and NFS
(curr. mil $)
Binational Capital Flows
(curr. mil $)
Other Capital Flows
(curr. mil $)
International Reserves
(curr. mil $)

293
90
55
7
15
78
49
229

446
133
75
16
27
116
79
324

745
190
129
53
45
201
128
530

715
186
119
47
49
190
125
562

926
255
153
49
73
245
152
694

7.2
6.8
5.4
14.1
11.1
6.8
8.3
6.0

10.8
7.3
11.5
27.0
10.5
11.5
10.1
10.3

-2.0
-1.1
-3.9
-5.8
3.7
-2.6
-1.1
3.0

3.8
4.6
3.7
0.5
5.9
3.7
2.8
3.1

5.9
5.4
5.3
10.0
8.3
5.9
5.8
5.7

22

50

129

112

101

15.1

21.0

-6.8

-1.5

8.0

21
5.1
111
25
14

52
4.2
95
48
46

75
4.6
101
95
157

32
13.8
92
114
193

103
7.5
80
698
1282

16.3
-0.9
-2.6
11.2
22.5

7.6
0.4
1.3
14.7
28.0

-34.7
9.2
-4.5
9.6
11.1

18.2
-6.3
-2.0
29.5
31.0

8.3
2.4
-1.6
18.0
25.6

10
9

32
26

83
68

92
67

542
562

22.2
19.4

20.7
20.9

5.1
-0.9

28.9
35.5

22.3
22.9

82

217 477

377

1565

17.6

17.1

-11.1

22.5

15.9

91

282 917

671

1708

20.8

26.6

-14.5

14.3

15.8

0

38

237

160

88--

--

43.9

-17.9

-9.5

--

24

70

242

35

140

19.3%

28.3%

-61.9% 21.9

9.2

18

158 806

680

661

44.2%

38.6

-8.1

19.9

-0.4

Source : (Dhungel, 1996)
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T he results indicate that resource infrastructure development, i.e. the
construction of the two hydroelectric projects, had adverse effects on the
Paraguayan economy (Table 5). These adverse effects are consistent with the
prediction of the Dutch Disease model discussed above which states that an
income boom leads to higher domestic demand; consumption of both tradable and
nontradable goods rise; the money supply increases; inflation increases; the real
exchange rate appreciates; exports decline and imports rise, giving rise to increasing resource imbalance.
Table 5
Dutch Disease-type Effects of Resource Infrastructure Development*
1970-76
Price Level
11.2%
Real Exchange Rate
-1.4%
Nominal Monery Supply (M2)22.5%
Tradables output
7.9%
Nortradables output
6.5%
Total Exports
8.5%
Real Construction Sector
Wages
-0.7%
Private Sector Credit
(nominal)
15.9%

1976-81

1981-83

1983-90

1970-90

Difference+

14.7%
-5.8%
27.9%
8.1%
13.3%
-0.3%

9.6%
-0.6%
11.1%
-4.5%
0.0%
-10.6%

29.5%
-2.4%
31.0%
4.7%
3.1%
28.7%

18.0%
-2.8%
25.6%
5.5%
6.2%
10.6%

3.5
4.4
5.4
0.2
6.8
-8.8

5.4%

-12.8%

0.8%

0.0%

6.1

27.8%

5.7%

33.5%

24.4%

11.9

*Annual average growth rates
+Difference in percentage points between 1976-81 and 1970-76 periods.

The following partial equilibrium models were also estimated in order to
establish the causal relationships between dam-related external flows and different
economic variables (see Dhungel, 1996 for details). The expected signs on each
coefficient are indicated.

π = a0 + a1*∆m2,
where,
m2 =a2 + a3*fxd + a4*fxc + a5*fxs
r = b0 - b1*fxd - b2*fxc - b3*fxs - b4*g - b5*m2
yt =c0 - c1*d - c2*c - c3*s
xpy =γ0 - γ1*pr - γ2*dγ + γ3*γb - γ4*cg - γ5*sg
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where,
π is the inflation rate;
m2 - money supply;
r - real exchange rate;
fxd - external flow associated with dams in $;
fxc and fxs - external flows associated with cotton and soyabeans
exports in US $;
g - government expenditures;
yt - GDP share of tradables;
d - GDP share of project related external flows denominated in local
currency;
c and s - GDP shares of local currency denominated external flows
associated with cotton and soyabeans exports;
xpy - primary exports other than cotton and soyabeans;
pr - relative price of nontradables;
dg - project related inflows denominated in Guaranies;
gb - Brazilian GDP; and
cg and cs - cotton and soyabeans export proceeds in Guaranies, re
spectively.
Regression results showed that a1, a3, a4, b1, c1, γ2, and γ3 had the expected
sign and were significant at the five percent level. The remaining coefficients were
not significant and/or had the wrong signs. T he results confirm that Dutch
Disease-type effects were induced by the resource infrastructure development in
Paraguay (Dhungel, 1996). While these causal relationships clearly point to the fact
that the temporary boom created by construction of Itaipu and Yacyreta dams had
anticipated undesirable effects on the Paraguayan economy, the following
discussions show what Paraguay could have done to avoid those undesirable
effects and what was the level of economic loss for not having implemented
appropriate economic policies.

MACROECONOMIC MODEL
T he following section discusses a macroeconomic model of the Paraguayan
economy, which is used to study the potential economic effects of alternative economic policies and the potential effects of electricity exports. The macroeconomic
model traces the links between the Itaipu and Yacyreta projects and the rest of the
economy. The binational projects are linked with the rest of the economy in two
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ways. A direct link exists because of the demand for goods and services created by
the two projects. The increases in industrial output and the export of manufacturing goods during the construction period are evidence of the direct link. The second link, which is indirect, is created by the flow of foreign capital associated with
the projects. Capital flows increase income and therefore domestic demand. The
increase in domestic demand affects relative prices, which affects the production
structure, and, in turn the aggregate level of economic output28 .
Supply bottlenecks have often been responsible for constraining growth in
developing countries, but demand considerations are equally important in the shortrun29 . Therefore, the proposed model integrates both the supply and the demand
sides, overcoming the potential weaknesses of traditional growth models like the
two-gap model, the Harrod-Domar model, or the Keynesian-based demand model.
The model has seven blocks: (1) output; (2) demand; (3) wages and employment;
(4) money; (5) prices; (6) public sector; and (7) the external sector. The structure
of the model is shown in Figure 6.

Figure 6: Macroeconomic Model
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The short-run determination of the GDP is made through the output of six
economic sectors. Supply variables like acreage and yield per hectare affect the
agricultural output. The outputs of the remaining sectors are demand-determined,
and are interpreted as a transformation of an input-output type of production process30 . The level of total output determines the total labour requirements. The unemployment rate and inflation expectations determine wages. Inflation is determined
as a weighted sum of the price levels of traded and non-traded goods. Price distortions are caused by a large in-flow of foreign capital, which increases the relative price of non-tradables.
The price level of non-traded goods is determined by both demand-pull and
cost-push considerations. The excess supply of money over demand, the demandpull factor, creates an excess demand for goods and services, pushing up prices.
The excess supply of money is caused partly by increased capital in-flows. Higher
wages push up costs and increase the price of non traded goods.
The price level of traded goods has a significant effect on the overall domestic price level because trade represents a large share of the GDP. Imported
goods, (both registered and unregistered) help stabilise the rise in the overall price
level as long as foreign exchange is available at the official exchange rate. Since
the goods imported at the black market exchange rate make a large share of
imported goods, an increase in the black market premium increases the price of
imported goods.
The level of import is determined by domestic demand and relative prices.
The capacity to import depends on foreign exchange availability, which is determined by net capital inflows (binational and other) and export proceeds. Registered imports are disaggregated into consumer, intermediate, and capital goods.
Consumer goods are further disaggregated into durable and nondurable goods. Food
imports are determined mainly by the level of domestic food production, with lower
domestic production leading to higher food imports. The import of durable consumer goods are determined by the level of domestic consumption, the capacity
to import, and the black market exchange rate premium. The higher the black market
exchange rate premium, the lower the demand for imported durable goods 31 . Due
to their non-competitive nature, capital imports are not affected by relative prices.
Capital imports are determined by foreign direct investments and by the level of
capital formation in transportation, communications, and machinery. More economic activity increases the demand for intermediate good imports.
To highl ight t he e ffec ts o f co mmod it y expo rt s on t he e co no my,
merchandise exports are disaggregated into cotton, soyabeans and other primary
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exports and manufactured exports. Primary exports are supply-determined;
domestic production level and real exchange rate determine such exports.
Manufactured exports, on the other hand, are demand-determined; the income levels
of importing countries, particularly Brazil, and the real exchange rates determine
such exports.

SIMULATIONS RESULTS AND DISCUSSIONS
A number of scenarios were investigated using the macro model. The effects on
the GDP, the GDP growth rate, the inflation rate, real wages, and the resource
balance were observed. The results shown in Table 6 are the average deviations
from the control solution. T hese averages, however, mask the actual yearly
variations, particularly those observed during the peak construction period from
1976 to 1981.
Paragauy’s biggest folly was its fixed exchange rate policy. During the times
of massive capital inflows, it kept its exchange at an overvalued level. This had
the undesirable effect of stunting the growth of domestic manufacturing and export sector. The first simulation results show that had Paraguay devalued its currency, real GDP would have been five percent higher than what it actually was.
Moreover, employment and wages would have been significantly higher and the
balance of payments would have been 81 percent better than what actually was.

Table 6
Summary of Macro-model Simulations

Untitled-1

Scenarios

Real GDP
Rate

GDP Growth
Level
pc pt.

Price

Employment
in %

Normal
Wages
in %

Balance of
Payments
in %

Devaluation
Devaluation with
restrictive monitory
policy
Absence of Hydro
Projects
Smooth inflow of
capital inflows

+5

0.5

+5

+2

7

+81

+7

1

+1

+3

+3.5

+133

-6

-0.4

-1.4

-2.4

-3.5

-137

+0.3

0.04

0.14

0.1

-0.03

+8
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However, one side effect of an isolated devaluation is increased inflation. If
Paraguay had instituted a restrictive monetary policy while devaluating its currency,
the results would have been even better than the isolated devaluation. Results show
that the real GDP would have been seven percent higher, and balance of payments
133 percent higher than what actually was. Similarly, wages and employment would
have been much higher. The fundamental question, however, is would the government have instituted such policies knowing that they could ‘afford’ (because of
capital inflows) not to restrict private credit and to keep the exchange rate at the
overvalued level so that imports were cheap (and importers happy)?
The interesting simulation result is the counterfactual without the projects.
It shows that had there been no Itaipu and Yacyreta related capital inflows, the
GDP would have been six percent lower (on average), balance of payments 137
percent lower than what actually was. The last simulation shows that the fluctations
in ca pital inflows had some det rimental effect on the att ainment o f key
economic goals of higher GDP growth, higher employment, and a favorable
balance of payments.
Tables 7 and 8 show the potential economic effects of electricity exports.
Results show that with status quo economic policies, electricity exports cause
Dutch Disease-type effects on the economy. The model’s forecast compares well
with, say 1997 numbers, when GDP growth rate was 1.9 percent and inflation
was 25 percent . However, with an accompanying tighter monetary policy, the inflationary and de-industrializing effects of electricity exports are mitigated. Real
exchange rate appreciates at a much slower rate, total exports increase and the
decline in primary exports is less. The output of tradable goods increases faster,
and, most importantly, inflation is lower. The question, again, is why aren’t these
policies currently implemented? Possible reason could be that the government does
not want to restrict the availability and flow of private credit for the fear that it
might stunt growth. However, this is counter intuitive as shown by the preceding
analysis. In fact, a restrictive monetary policy helps control inflation by keeping

Table 7
Effects of Electricity Export Revenues on Economic Goals (Forecasts, 1989-1998) Annual
Average Growth Rates in %
Status quo economic policy
Tighter monetary policy
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+2.8
+6.3
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+24.2
+16.2

1.6
+3.8

+25
+18.2
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Table 8
Electricity Exports, Dutch Disease, and Policy Response Conclusion
Variable

Status Quo Economic Policies
(Annual Average Growth Rate
During 1989-1998) in %

Tighter Monetary Policy
(Annual Average Growth Rate
During 1989-1998) in %

0.7
24.2
-15.8
2.4
2.6
-10.1

5.1
16.2
-3.8
10.2
7.5
-3.9

Tradable output
Price Level
Primary exports
Total exports
Total imports
Real Exchange Rate

the real exchange rate in check, thereby helping the export sector, which is the
engine of growth in an economy like Paraguay.
Both Itaipu and Yacyreta projects had considerable geopolitical, economic
and social effects on Paraguay. Geopolitically, the project elevated Paraguay’s traditionally marginalised status to a higher level. The projects also thrust the traditionally closed society to the outside world. Large inflows of foreign capital associated with the projects spurred economic growth, and income levels rose rapidly
during the construction years. One upshot of the Itaipu and Yacyreta construction
induced economic boom was that significant investments took place in infrastructure development. Roads, schools, and thousands of square feet of commerial
buildings were built. However, in an economy structurally unprepared to assimilate large capital flows, the changes have been either transient or have induced longterm effects that are far from desirable.
T he results of the above model analysis clearly indicate that specific
government actions are required to mitigate the undesirable effects of large
external in-flows of capital. The challenge for the government is to determine the
nature of external flows, i.e. whether and how temporary (or permanent) they are,
what is the level of flows, because the nature of external flows dictates the type
of policies required. The primary objective is to bring the money and the goods
markets to equilibrium. Permanent inflows usually require less government
intervention to adjust the economy than does a temporary inflow. During a
permanent flow, consumption rises, the real exchange rate appreciates, and
investments occur in the non-tradables sector to satisfy the demand for nontradable services while other goods are imported. However, problems arise during
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a temporary windfall if the government does not implement appropriate policies.
As indicated earlier, a temporary inflow of foreign currency could lead to adverse
situations such as increased inflation, real exchange rate appreciation, a declining
exports sector, and a ballooning government sector. It is these adverse conditions
that the government must address.
The Paraguayan government did not intervene in time to check all the undesirable effects brought about by the construction of the two projects because it
was unprepared for such a large income bonanza that occurred in such a short
time. Furthermore, a dictatorial regime combined with restrictive economic policies did not help matters much. However, with the institution of a democratically
elected government and with more open economic policies, Paraguay may be in a
better position to address its energy (electricity) policy, which is intricately tied to
trade and overall economic policy of the country.

CONCULSIONS
Natural resource development affects the economy in all its stages — resource
discovery, resource infrastructure development, and resource export. T he
potential undesirable effects of resource development must be anticipated and addressed through prudent economic policies. In the absence of such policies, the
level of economic gains that could have been gained is lost forever. While there
are significant rewards, the risks of losing potential economic gains are real, and
substantial. The risks of economic loss are heightened by an inadequate understanding of the economic implications of project-related capital in-flows and their
fluctuations and by politically motivated policies that are implemented to take advantage of revenues from export. Countries which would like to embark on such
ventures and benefit from them need to ensure a political structure and stability
that needs to be measured in decades and the political capacity for anticipating
future macroeconomic pitfalls.
For countries that are in a similar situation like Paraguay of the 1970s, there
are lessons to be learned. For example, Thapa (1997) discusses similar issues likely
to be faced by Nepal as it embarks on its export guided hydropower policy. The
central issue is whether the country has the necessary institutional mechanisms
and the maturity to handle large projects. The questions are: is the structure of the
economy capable of or ready to assimilate the large inflows of capital? what are
the levels and intensity of forward and backward linkages? are policy makers
prepared to take tough measures to counteract the potential Dutch Disease type
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effects of capital inflows? And finally, policy makers need to assess whether the
risks of mega projects are worth the returns 32 ? If the answers to these questions
are negative, then countries that embark on large export-oriented mega projects
may face the same fate as their predecessors, those that had hoped to cash in on
their oil, gas, copper, or other commodity exports, and those that failed miserably
in fulfilling the needs of the masses.

NOTES
1

2
3
4
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6
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8
9
10

11
12
13
14

project.
Ribeiro, op. cit., p.31.
Dhungel (1996), Kohlhepp (1987), Da Rosa (1983), and Nickson (1982).
The following discussion draws heavily from Nickson (1982).
ANDE, ELECTROBRAS and AyE are Paraguay, Brazil, and Argentina’s respective national
electric utilities.

15

Nickson (1982) op. cit., p. 7.

16

Nickson (1982) op. cit., p.8.
The Yacyreta Treaty, on the other hand, uses the expression ‘preferential right to buy’, which
is not a direct admission that the surplus could be sold to a country other than the partner in
that treaty (Da Rosa, op. cit., p.88).
By the time the Itaipu Project was completed, total expenditures (including finance costs) had
reached US$ 18 billion, compared to the initial estimate of US$ 2 billion. Similarly, the annual electricity output from Itaipu was decreased from an estimate of 93,000 GWh to 75,000
GWh. From the Paraguayan perspective, the compensation and royalty would be higher if
these new cost and generation figures were incorporated in the calculations. On the other
hand, the compensation for ceding electricity from Yacyreta was calculated using US$1.08
billion investment and 18,000 GWh/yr electricity output figures (Da Rosa, 1983, p.89).

17

18

Untitled-1

Ribeiro (1994), p.43. For more discussions on the geopolitics of the Southern C one, see
Kelly and Child (1988).
Da Rosa (1983), p.80.
Kohlhepp (1987), p.28.
Da Rosa, op. cit.
Da Rosa, op. cit., p.85.
Kohlhepp, op. cit., p.29.
World Bank (1992), p.101. See Abente (1989) for a brief discussion on Paraguay’s economic
history.
Da Rosa, op. cit., p.83.
Kohlhepp, op. cit., p31.
Kohlhepp, op. cit., p.21. For a discussion of the role and power of transnational interest groups
in influencing contract awards, see Ribeiro (1994), who discusses the politics of the Yacyreta
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19

Nickson, op. cit., p.11.

20

Canese (1983, 1980) calculates this number on the assumption that Brazil would face a shortage of electricity in the late 1980s or the early 1990s and would have to bring on line expensive nuclear and oil plants to satisfy electricity demand.
Kohlhepp, op. cit. 32 and Da Rosa, op. cit. 95.

21
22

Da Rosa op. cit., p.93-94.

23

Ribeiro, op. cit.
For example, for goods and services worth 100 million guaranies, Paraguay received almost
$794,000 at the existing exchange rate of Guaranies 126/US$. But at the exchange rate of, say,
200 Guaranies/US$, it would have received only $500,000.
Tradable goods are those that can be either imported or exported, such as consumer products,
manufactured products, and capital goods. Non-tradables are those than cannot be physically

24

25

exported or imported into the country, such as land, buildings, etc.
26
27

28

29
30
31

Adams and Behrman (1982).
These concepts are well developed in the Dutch Disease literature. The term Dutch Disease
was actually coined by The Economist magazine to draw attention to the Netherlands’ declining manufacturing sector after the country found gas in the North Sea. For theoretical models
of the Dutch Disease, see Eastwood and Venables (1982), Corden and Neary (1982), Neary
and van Wijnbergen (1984, 1986), Corden (1984), Salehi-Isfahani (1989), Bandara (1991), and
Fardmanesh (1991). For representative empirical studies, see Kamas (1986), Benjamin et al
(1989), Benjamin (1990), Ansari (1991), Fardmanesh (1991), Younger (1992), and NyatepeCoo (1994). For a recent paper on the problem of economic growth in resource-rich countries, see Sachs and Warner (1995).
It should be noted that the macroeconomic model emphasizes the role of foreign exchange
associated with the projects rather than the direct demand for goods and services from the
binational projects (because of the unavailability of data). The demand for goods and services from the projects is implicit in the model.
Behrman (1977), p. 157.
Klein and Behrman (1970).
The increased demand for durable goods during the boom years is also caused by foreign ex-

change, exchange rate, interest rate, and import controls. See Bevan et al (1990) for a theoreti-

32
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cal and empirical discussion on commodity booms economic controls and their effect on the
demand for non-tradable capital goods and durable importable.
In finance jargon, this can be explained easily by Value-at-Risk (VaR). VaR essentially gives
the decision-maker the necessary information about the amount of dollars at risk with a given
prob ability in a given time frame. The fundamental princip le is that one should opt for a
portfolio (or an investment) that gives the same level of return at lower risk than the one with
higher risks.
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